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Abstract

Megalolamna is an elusive extinct shark genus (Lamniformes: Otodontidae) previously known from the upper Oligo-
cene—Miocene of the USA, Colombia, Ecuador, Peru, and Japan. Here, we document the first occurrence of Megalolamna
from Miocene marine deposits in Europe, specifically from Austria, France, Germany, and Italy. Although the taxon is
regarded as a monospecific genus, this study reveals that the species name serotinus has the priority over any previous-
ly used names for the taxon and thus redescribes it as Megalolamna serotinus (Probst), comb. nov. This study is also
significant because it demonstrates the existence of Megalolamna in the Mediterranean and Paratethys seas during
the Miocene. Megalolamna inhabited the tropical-mid-latitudinal zones with spotty but wide geographic distribution.

Keywords
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Introduction

Megalolamna is a lamniform shark genus known from the
upper Oligocene—Miocene marine deposits by a single
species, M. paradoxodon (Carrillo-Bricefio et al. 2016, 2020;
Shimada et al. 2017, in press). Megalolamna is regarded as
enigmatic because of its sparse but geographically wide
distributions with an uncertain phylogenetic position with-
in the otodontid clade (Shimada et al. 2017, in press). The
genus has so far been reported from the upper Oligocene
Chandler Bridge Formation in South Carolina, USA, as well
as the following eight Miocene localities: the Calvert Forma-
tion of Maryland, USA; Pungo River Formation of North Car-
olina, USA; Jewett Sand in California, USA; Uitpa Formation
in Colombia; Dos Bocas Formation of Ecuador; Chilcatay

Formation of Peru; Oi Formation in Mie Prefecture, Japan;
and O'oshimojo Formation in Nagano Prefecture, Japan
(Shimada et al. in press, and references therein).

In this study, we report the first occurrence of Megalo-
lamna in Miocene marine deposits in four different coun-
tries in Europe (i.e., Austria, France, Germany, and Italy).
Because the previous occurrences of the taxon are con-
fined to the Pacific Rim and the western Atlantic Ocean
(Shimada et al. in press, and references therein), the
occurrences reported here significantly expand the geo-
graphic range of the genus. In addition, the recognition
also includes cases of previously described specimens
under two different species, one of which must be regard-
ed as the senior synonym for the monospecific genus.
Therefore, the aim of this paper is two-fold: (1) to describe
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the new specimens and revise the species-level taxonomy
for Megalolamna; and (2) to document the significantly ex-
tended known geographic range for Megalolamna.

Geologic setting

Upper Marine Molasse Baltringen,
Walbertsweiler, Baden-Wirttemberg,
Germany

The North Alpine Foreland Basin or “Molasse Basin” is part
of the Paratethys realm and was formed during the early
Oligocene to late Miocene by the Alpine Orogeny (Lemcke
1988; Hofmayer et al. 2019). The sediments of the Molasse
Basin are divided into marine, brackish and freshwater Mo-
lasse units, which were formed as a result of two transgres-
sive-regressive megacycles. The first megacycle includes
the Lower Marine Molasse, the Lower Brackish Molasse
and the Lower Freshwater Molasse, whereas the second
megacycle comprises the Upper Marine Molasse, the Up-
per Brackish Molasse and the Upper Freshwater Molasse
(Janssen et al. 2018; Hofmayer et al. 2019). In the Ottnang-
ian, the marine transgression of the western Paratethys
started from the Southwest. In Baden-Wiirttemberg, the
sediments of the Upper Marine Molasse consist of approx-
imately 50 m thick glauconitic sands of the Heidenldcher
Beds (Doppler et al. 2005), which are overlain by 20 to 70 m
thick sediments of the Kalkofen Formation. The Kalkofen
Formation consists of glauconitic sands and marls (Hecke-
berg et al. 2010) and is overlain by the Baltringen Forma-
tion and the fossil-rich Baltringer Horizon (Fig. 1).

The syntype of Otodus serotinus described by Probst
(1879) was found at the site of the now closed Kodels-
berg quarry east of Baltringen (near Mietingen, district
of Biberach, 48.176593, 9.895192; Baltringen Formation,
middle Ottnangian, middle Burdigalian) (Pollerspéck and
Unger in press).

The tooth described by Barthelt et al. (1991) comes
from the Walbertsweiler sand pit (between the towns
of MeRkirch and Pfullendorf, district of Sigmaringen,
47.95145, 9.1572; Kalkofen Formation, Lower Ottnangian,
Middle Burdigalian: Fig. 1), which is no longer accessible
and has been recultivated. Organic debris and bedding
planes with ripple marks indicate a nearshore, interior
neritic to shallow marine environment. The water depth is
estimated to be less than 50 m based on the abundance
of shallow water foraminifera (Barthelt et al. 1991; Hecke-
berg et al. 2010; Pippérr et al. 2011). The former coastline
was located to the north, less than 25 km away.

Upper Marine Molasse, Plesching, Upper
Austria

In the former sand pits near Plesching, the deposits of
the “Linzer Sande” (Egerian) and the phosphorite sands
(Ottnangian) were exposed. The “Linzer Sande” of the

Linz-Melk-Formation overlie the gneiss of the Bohemian
Massif. The sand is whitish-grey in colour. While bivalves
and gastropods are mostly distributed in the sand, a con-
centrated occurrence of oysters can be found at the base
of the so-called oyster bank. The “Linzer Sande”, which dip
at about 20° to the NNE, are unconformably overlain by
the phosphorite sands of the Plesching Formation. A hia-
tus created by a transgression in this part of the Molasse
Sea comprises the complete Eggenburgian. The coarse to
fine-grained phosphorite sands are green-brownish in col-
or due to the glauconite and phosphorite content. Beach
block heaps indicate a steep rocky coast (Reiter and Ber-
ning 2012). The sands were intensively collected, espe-
cially due to the relatively frequent occurrence of shark
teeth (Schultz 1968). The previously undescribed tooth
was found around 1985 by Dietmar Stadlhuber (Enger-
witzdorf/Mittertreffling, Austria) in the phosphorite sands
near Plesching (Plesching Formation, middle Ottnangian,
48.324547,14.342461; Fig. 1).

Mazan, Mormoiron Basin (Vaucluse),
Southeastern France

The Mazan site is located in Provence (Southeastern
France, 44.029044, 5.157797), the southern part of the
Mormoiron Basin (Vaucluse), which is part of a succes-
sion of basins that subsided between the rising Alps and
the Rhodian trough. The Malemort-du-Comtat quarry, still
in operation today where gypsum (Blauvac Complex For-
mation, Eocene) is quarried comprises sediments dating
from the Miocene to the Eocene (Besson 2005; Vialle et
al. 2011; Maridet et al. 2013). While the Paleogene sed-
iments have been lithostratigraphically studied (Blauvac
Complex Formation, Patis Formation, Brotia laurae and
Tympanotonos labyrinthus Formation; Triat et al. 1971),
the Neogene sediments lack such studies. Vialle et al.
(2011) described a species-rich selachian fauna from
the younger sandstone layers of the middle Miocene
with predominantly deep-sea-dwelling species. The tooth
found here comes from a layer that was deposited direct-
ly above the clearly recognisable Paleogene-Neogene
boundary (Fig. 1). This layer can be dated to the lowest
Burdigalian.

Pietra da Cantoni, Eastern Monferrato, Italy

The Monferrato succession can be considered the
north-western end of the Appenninic chain. It is composed
of a predominantly terrigenous sequence of Eocene and
Miocene age, deposited in complex internal basins (Mancin
et al. 2003) and resting unconformably on the Upper Cre-
taceous—Eocene Ligurian Flysch. According to recent
stratigraphic and structural studies, the Monferrato area
consists of two stratigraphic successions that emerge in
the western and eastern parts, respectively. The western
sequence of the Monferrato, that consists of coarse Oli-
gocene to Early Miocene terrigenous sediments deposited
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Figure 1. Stratigraphic positions of European specimens of Megalolamna according to their country of discovery described in this paper.

both in strongly subsiding basins and on adjacent structur-
al uplifts, includes (from base to top): the Ranzano Sand-
stones, the Antognola Marls and finally the Pteropod Marls
and their lateral equivalents. The eastern succession of the
Monferrato, which consists of Oligocene to Early Miocene
terrigenous deposits of different depths (Clari et al. 1987)
and is followed by unconformable carbonates of the shelf,
comprises (from bottom to top): the “Cardona Unit”, the
Antognola Marls and finally the “Pietra da Cantoni Group”
(Mancin et al. 2003). The tooth described by Alessandri
(1897) and two other specimens are housed in the Collec-
tion of the Earth Sciences Department of the University of
Turin, Italy. All come from Rosignano (La Colma), which are
assigned to the Pietra da Cantoni Group (Globigerinoides
trilobus zone, INF 4a, lower Burdigalian, Fig. 1).

Results

Class Chondrichthyes Huxley, 1880
Subclass Elasmobranchii Bonaparte, 1838
Cohort Euselachii Hay, 1902

Subcohort Neoselachii Compagno, 1977
Order Lamniformes Berg, 1958

Family Otodontidae Glikman, 1964

Genus Megalolamna Shimada, Chandler, Lam,
Tanaka & Ward, 2017

Type species. Otodus serotinus Probst, 1879, Kodelsberg
(E Baltringen), Baden-Wiirttemberg (Germany).
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Emended diagnosis. Lamniform differing from all known
species of otodontids by the following combination of char-
acters: tooth consisting of a sharply-pointed, relatively tall,
triangular main cusp, in anterior or anterio-lateral teeth one
prominent pair of triangular lateral cusplets, in posterior
teeth sometimes a second pair of small, secondary cusplets
and strongly bilobed root; main cusp erect, in anterior teeth
slightly inclined distally, or gently curved distally, in posteri-
or teeth clearly inclined distally; lingual crown face very con-
vex without ornamentation; labial crown face flat or subtly
convex except center of base with weak depression; height
and width of each lateral cusplet nearly equal with tendency
to point outward; both mesial and distal cutting edges of
main cusp and lateral cusplets smooth and razor-like, and
continuous from apex to base; main cusp and lateral cus-
plets nearly erect to gently curved lingually; concave crown
base and distinct, chevron-shaped tooth neck on lingual
face characterized as a bourlette covered with thin enam-
eloid layer; prominent tooth neck also on labial face in tall
teeth, forming rounded ledge with thin enameloid layer that
grades into enameloid of main cusp and lateral cusplets;
bilobed root with rounded basal tips and moderately tight
basal concavity in between; root overall robust but partic-
ularly at lingual protuberance that generally exhibits one or
two prominent and a few smaller nutritive foramina; root
width slightly wider than total crown width; osteodentine
tooth histology (Shimada et al. in press; this study).

Megalolamna serotinus (Probst, 1879), comb. nov.
Figs 2,3

Lamna bassanii — Alessandri 1897: 38-39, pl. 1, figs 16—16a.
Otodus sp. — Hasegawa and Uyeno 1967: 116, pl. 21, fig. 1a-c.
Odontaspis taurus obliqua — Caretto 1972: 29, pl. 4, figs 1a—c, 2a-c.
Lamna sp. — Barthelt et al. 1991: 200, pl. 2, fig. 8.

Lamna sp. — Renz 2009: 158.

Lamnidae gen. et sp. indet. — Tanaka 2013: 99, pl. 12, fig. 11a-c.

Brachycarcharias sp.? — Chandler and Young 2015: 49.

Lamniformes gen. et sp. indet. — Carrillo-Bricefio et al. 2016: 86,
fig. 4.16-17.

Megalolamna paradoxodon - Shimada et al. 2017: 706, fig. 2.

Megalolamna paradoxodon - Landini et al. 2019: 257, fig. 3S-U.

Megalolamna paradoxodon — Carrillo-Bricefio et al. 2020: 13, fig.
5U-X.

Megalolamna paradoxodon — Shimada et al. in press: 8, fig. 2a—h.

Megalolamna paradoxodon — Pollerspock and Unger in press.

Material. One isolated tooth (GPIT-PV-31738, as Otodus
serotinus sp. nov. in Probst (1879): pl. 2, fig. 84) from
the Baltringen-Formation (Baltringen Horizon) in Kodels-
berg (east of Baltringen), Baden-Wiirttemberg, Germany,
housed in Collection of the Institute and Museum of Geol-
ogy and Palaeontology of the University of Tiibingen, Ger-
many (Fig. 2A—C); one isolated tooth (SNSB-BSPG 1984 X
21, as Lamna sp. in Barthelt et al. (1991), pl. 2, fig. 8) from
the Kalkofen Formation in Walbertsweiler, Baden-Wiirt-
temberg, Germany, housed in Bavarian State Collec-
tion for Palaeontology and Geology, Munich, Germany
(Fig. 3A); one isolated tooth (2022/46) from the Plesching
Formation in Plesching, Austria, housed in Oberosterre-
ichische Landes-Kultur GmbH, Geosciences collections,
Leonding, Austria (Fig. 3B—E); two isolated teeth (lllus-
tration originals, uncat.: Caretto (1972) pl. 4, figs 1a-c,
2a-c) from the lower part of the “Pietra da canton” for-
mation, Monferrato region, Italy (lower Miocene) housed
in the collections of the Museo Civico di Storia Naturale
di Milano, Italy (Fig. 3F-K); three isolated teeth (syntype:
Alessandri (1897) pl. 1, fig. 16b: MGPT-PU 11196; addi-
tional two specimens: MGPT uncat.) from the Pietra da
Cantoni Rosignano (La Colma) housed in the collections
of the Earth Sciences Department of the University of
Turin, ltaly (Fig. 3L-Q); one isolated tooth (UM MAZ 38)

A B

Figure 2. Tooth of Megalolamna serotinus comb. nov. (GPIT-PV-31738) from the Upper Marine Molasse Baltringen, Walbertsweiler,
Baden-Wiirttemberg, Germany, that was originally described as Otodus serotinus by Probst (1879, pl. 2, fig. 84). (A) lingual, (B) profile,

and (C) labial views. Scale bar: 5 mm.
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Figure 3. Additional teeth of Megalolamna serotinus comb. nov. from Miocene deposits of Europe described in this paper.
A: SNSB-BSPG 1984 X 21 from the Upper Marine Molasse Baltringen, Walbertsweiler, Baden-Wiirttemberg, Germany, in lingual view;
B-E: Oberdsterreichische Landes-Kultur GmbH Coll. no. 2022/46 from the Upper Marine Molasse, Plesching, Austria, in (B) lingual, (C)
labial, (D) profile, and (E) basal views; F-K: Museo Civico di Storia Naturale di Milano Coll. no. V5858 and 5856 from the lower part of
the “Pietra da canton” formation, Monferrato region, Italy, in (F, I) lingual, (G, J) profile, and (H, K) labial views; L—Q: Three teeth from Pi-
etra da Cantoni, eastern Monferrato, Italy, the collection of the Earth Sciences Department of the University of Turin: MGPT uncat. in (L)
lingual and (M) labial views; MGPT-PU 11196 in (N) lingual and (O) labial views; and MGPT uncat. in (P) lingual and (Q) labial views; R-U:
UM MAZ 38 from Mazan, Mormoiron Basin, Vaucluse, France, in (R) lingual, (S) profile, (T) labial, and (U) basal views. Scale bar: 10 mm.
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from the Burdigalian sediments of the Gypsum quarry “la
Platriere” of the company Syniat, (France) housed in Insti-
tut des Sciences de I'Evolution de Montpellier, Montpellier,
France (Fig. 3R-U).

Description. GPIT-PV-31738 (Fig. 2(A)-(C)) is an al-
most complete tooth, missing only a small portion of the
mesial root lobe. It measures approximately 8.2 mm in
total tooth height and 8.2 mm in total tooth width. The
thickness at the crown base is about 2.3 mm, the distal
lateral cusplet is slightly narrower at the base than the
mesial one (1.2 mm vs. 1.4 mm). Its crown consists of a
distally inclined main cusp with a pair of low lateral cus-
plets, the total crown height and width being about 5.8
mm and 8.1 mm, respectively. A small piece of the crown
apex is broken off. The mesial and distal cutting edges of
the main cusp are sigmoidally curved, very sharp, straight
or slightly convex mesially and strongly concave distally,
and their basal side continues to become the cutting edg-
es of the lateral cusplets with practically no clear demar-
cation. The lingual crown base is essentially concave and
slightly wavy. A thin and well-defined enameloid coating
is missing due to the poor preservation of the root. How-
ever, a clear ridge is recognisable, particularly under the
base of the mesial lateral cusplet, which indicates the
original presence of this enameloid coating on the tooth
neck. The labial base of the crown is almost straight, with
some of the enameloid missing due to the state of pres-
ervation. Despite the damage to the mesial side of the
root, it is recognisable that the root lobes are asymmetri-
cal and the mesial root lobe is slightly wider than the dis-
tal root lobe. The lingual root surface is gently rounded.
Large foramina or a lingual basal furrow are absent. Due
to the small size and the strongly distally inclined crown,
the tooth likely represents a latero-posterior tooth from a
small individual.

A detailed description of the other records shown in
Fig. 3 ((A)-(Q)) is not given here, as some of the material
has already been published and illustrated or corresponds
to the previous species diagnosis.

Discussion

Taxonomic remarks

The monospecific genus Megalolamna with the species
paradoxodon was described by Shimada et al. (2017)
based on Miocene teeth from the USA, Japan and Peru.
However, the present study reveals that there were already
two cases of historical findings of this species that have
so far remained unnoticed or unrecognized in the litera-
ture. The first case is represented by the work of Probst
(1879), who described the species Otodus serotinus from
the Baltringen Formation (lower Miocene, Burdigalian, re-
gional stage Ottnangian) on the basis of four specimens
that represent the syntypes of the species (Probst 1879:
pl. 2 fig. 82-85). During a recent revision of the fossil
shark fauna described by Probst (1879) it was determined

that the syntype under fig. 84 is conspecific and belongs
to Megalolamna paradoxodon Shimada, Chandler, Lam,
Tanaka & Ward, 2017 (Pollerspock and Unger in press).
The second case is represented by the study of Alessan-
dri (1897), who described the species Lamna bassanii
from Pietra da Cantoni, Eastern Monferrato (Miocene,
Burdigalian, G. trilobus Zone (INF 4) and illustrated two
teeth (pl. 1, fig. 16, 16a). Based on the description and il-
lustration by Alessandri (1897) and the visible morpholog-
ical characters, these two teeth also belong to the genus
Megalolamna.

While both species names, ‘O. serotinus’ and ‘L. bas-
sanii’, were published under the conditions of Article 10 of
the International Code of Zoological Nomenclature (ICZN
1999) and are available, the taxonomic position, as de-
scribed in Systematic Paleontology above, must be clari-
fied, in particular, which species name is valid on the basis
of the ICZN Article 23 (Principle of Priority).

ICZN Article 23 provides that “the valid name of a tax-
on is the oldest available name applied to it, unless that
name has been invalidated or another name is given pre-
cedence by any provision of the Code or by any ruling of
the Commission”. Exceptions to this principle are only
possible under the conditions of Article 23.9 (Reversal of
precedence). In this case, both of the following two condi-
tions must be cumulatively fulfilled:

1. the senior synonym or homonym has not been used
as a valid name after 1899 (Article 23.9.1.1.), and

2. the junior synonym or homonym has been used for
a particular taxon, as its presumed valid name, in
at least 25 works, published by at least 10 authors
in the immediately preceding 50 years and encom-
passing a span of not less than 10 years (Article
23.9.1.2)

An extensive literature search revealed that the species
names O. serotinus and/or L. bassanii were used as valid
names after 1899 in the following works: Joleaud (1907:
Lamna serotina p. 172); D'Erasmo (1924: Lamna bas-
sanii, p. 24); Fowler (1966: Otodus serotina, p.135; Lamna
bassanii, p. 131); Cappetta (2006: ?Cretolamna bassanii,
p. 31). It follows that the species names bassanii and par-
adoxodon are to be regarded here as junior synonyms of
0. serotinus, representing the only known species within
the genus Megalolamna.

Geographic remarks

Prior to this study, the genus Megalolamna was known
from the upper Oligocene—-Miocene deposits (but most-
ly Miocene) in only the following five countries: USA,
Colombia, Ecuador, Peru, and Japan (Shimada et al.
in press, and references therein). Therefore, the speci-
mens reported in this paper nearly doubles the known
occurrences of the genus by country, which now also
include Austria, France, Germany, and lItaly (a total of
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Figure 4. Geographic distribution of previous records (circle) and newly described European records (star) of Megalolamna (Carril-
lo-Bricefio et al. 2016, 2020; Shimada et al. 2017, in press) using early Miocene (Aquitanian—Burdigalian) paleogeographic map (after
Smith et al. 1994, p. 27).

nine countries: Fig. 4). Ocean-wise, the distribution
of Megalolamna consists of the eastern and western
margins of the Pacific Ocean, western Atlantic Ocean,
and the Caribbean Ocean, and the present study adds
the Mediterranean and Paratethys seas. Latitudinally,
the occurrence of Megalolamna is distributed from the
tropical to mid-latitudinal zone in both the Northern and
Southern hemispheres.

Since the original description in 2017, Megalolamna
has been characterized as an ‘elusive’ extinct lamniform
shark due to its spotty but geographically widespread oc-
currences even though its existence was chronologically
quite constrained, primarily to the Miocene Epoch (Shi-
mada et al. 2017, in press). The new occurrences from
Europe reported here further demonstrates its elusive-
ness as teeth of Megalolamna are never in abundance
at any single locality, even though some areas have been
heavily exploited palaeontologically, particularly for fos-
sil shark teeth (e.g., Probst 1878, 1879; Schultz 1968;
Caretto 1972; Barthelt et al. 1991; Brisswalter 2009; Holt-
ke et al. 2020). In fact, its spotty but geographically wide-
spread occurrences is reminiscent to a few present-day
lamniform sharks, such as the goblin shark (Mitsukuri-
na owstoni), megamouth shark (Megachasma pelagios),
and the most elusive of all, the bigeye sandtiger shark
(Odontaspis noronhai) (Ebert et al. 2021; Ng et al. 2022).
Given that these extant taxa are sparsely but broadly dis-
tributed, it is quite possible that teeth of Megalolamna
may be discovered or recognized in the future at other
Miocene localities not presently recorded, possibly along
the Atlantic coasts of Africa and South America as well
as along the Indian Ocean and southwestern Pacific
Ocean in the Oceania region.

Conclusions

In this paper, we document the extinct lamniform genus
Megalolamna from the Miocene marine deposits in Europe
for the first time (Figs 1-3). Whereas the genus was tra-
ditionally known by a single species M. paradoxodon
described by Shimada et al. (2017), the new occurrence
records include evidence based on specimens previous-
ly described under different names: Otodus serotinus by
Probst (1879, pl. 2 figs 82-85), Lamna bassanii by Ales-
sandri (1897, 38-39, pl. 1, figs 16—16a), Odontaspis tau-
rus obliqua (Caretto 1972, p. 29, pl. 4, figs 1a-c, 2a-c),
and Lamna sp. by Barthelt et al. (1991, p. 200, pl. 2, fig. 8.).
On the basis of ICZN's Principle of Priority (Article 23),
we have determined that the species name O. serotinus
is a senior synonym to all previously described materials
identified to belong to the genus Megalolamna — hence,
Megalolamna serotinus (Probst, 1879), comb. nov.

Based on this study, Megalolamna is now known from
the USA, Colombia, Ecuador, Peru, and Japan as well as
from Austria, France, Germany, and ltaly (Fig. 4). More
significantly, the new European records demonstrate
the presence of Megalolamna in the Mediterranean and
Paratethys seas during the Miocene. The present distri-
bution of this monospecific genus is characterized as
tropical—-mid-latitudinal, and its spotty but wide distribu-
tion is similar to some of the elusive extant lamniform
shark, such as goblin, megamouth, and bigeye sandtiger
sharks. Therefore, we contend that Megalolamna will
possibly be recognized also from other Miocene sites
along the Atlantic coasts of Africa and South America as
well as along the Indian Ocean and southwestern Pacific
Ocean in the future.
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Abstract

Material from the Upper Eocene Tavda Formation of Western Siberia contains a new species, Aporrhais siberica sp. nov.
It has been misidentified as A. cornuta Korobkov, 1949, an aporrhaid originally described from the Upper Eocene / Lower
Oligocene of the Turan Sea. The main difference between A. siberica and A. cornuta is the missing spire-adnate digita-
tion of A. siberica. Publications referencing both morphologies are analyzed, and revised synonymies are presented.
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Aporrhaidae, Paleogene, Siberia, Tavda Formation, Taxonomy

Introduction

The Eocene and Oligocene marine fauna of the East Peri-
Tethys and adjacent regions contains several gastropod
morphs of the family Aporrhaidae (Ryabinin and Korobkov
1949; II'ina 1953; Alekseev 1963; Amitrov 2005), which
are usually lumped under the name Aporrhais cornuta
Korobkov, 1949 that was originally described from the
Oligocene of the North Aral region. New fossil aporrhaid
material from the Trans-Ural region of Western Siberia,
collected in recent years (Popov et al. 2019), is examined
in this publication, and a new species from that region is
described, replacing Turbina’s (1959, 1962) attribution to
“Aporrhais cornutus Alexeiev”. The similar A. cornuta from
the Paleogene of North Aral is re-evaluated herein and
compared to the new species.

Material and methods

The research material encompasses six lots and was col-
lected in the Kyshtyrla quarry (55°55'15"N, 65°49'26"E), sit-
uated on the south-western periphery of Western Siberia,
which is recognized as the Trans-Ural region (Fig. 1). The
material is stored in the Museum of the Tyumen Industrial
University (MTIU) and the Slovtsov Museum Complex of
Tyumen (SMCT) (Tyumen, Russia).

Based on detailed studies of pollen, dinoflagellate cysts,
and magnetostratigraphy, the Tavda Formation is consid-
ered as Middle and Upper Eocene in age (Akhmetev et
al. 2004, 2010, 2012; lakovleva 2000, 2011; lakovleva and
Heilmann-Clausen 2010; Gnibidenko et al. 2020; Kuzmina
et al. 2021). Further stratigraphic and paleoenvironmen-
tal information on the formation has been provided by
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Figure 1. Location of the Kystyrla quarry and stratigraphic subdivision of the Tavda Formation after Gnibidenko et al. (2020) and Kuz-

mina et al. (2021).

foraminiferal assemblages (Subbotina et al. 1964; Podo-
bina 1975, 1998, 2020). In this context, we note that the
Kyshtyrla Quarry is a unique site where nearly all recent
important palaeogeographical insights about the Eocene
of the West Siberian Sea were made, including findings of
shark teeth (Malyshkina 2006, 2012, 2021), Teleostei bone
remains (Marrama et al. 2019), otoliths (Schwarzhans et al.
2021), mollusks (Trubin 2018; Popov et al. 2019), and trace
fossils (Nesterov et al. 2018). Recent foraminiferal stud-
ies, accompanied by geochemical data, indicate that the
quarry deposits belong to the Tavda Formation, recognized
as Upper Eocene (Trubin et al. 2024) and associated with
a shallow subtidal environment at the stage of increasing
isolation of the West Siberian Basin from the world ocean.

The quarry is approximately 15 m deep. The deposits
are polymineralic illite-smectite and montmorillonite blue-
green clays with admixtures of pyrite, marcasite, siderite,
quartz, and gypsum (Smirnov et al. 2019).

Sedimentary processes reflect the dynamics of a
semi-isolated epicontinental sea in shallow-water envi-
ronments during the Late Eocene. (Akhmet'ev et al. 2010).
From the palaeogeographic point of view, the West Siberi-
an Sea was isolated from the Arctic Ocean and connected
to the Peri-Tethyan Sea via the Tyrgay Strait (Palcu and
Krijgsman 2022); see Fig. 2.

To account for the numerous taxonomic and nomen-
clature changes a species might have undergone, we
utilize chresonymies. This practice provides a compre-
hensive record of a species’s historical names. To be
exact, we use the original spelling, although this may
lead to different spellings, e. g., for the author’s name.
While aiming to include all published occurrences,
achieving complete coverage can be challenging. De-
spite our efforts, some entries might be missing. The
names in the chresonymy are sorted into two sections.
The top ones contain those that belong to the species,
and the ones that bear in the reference the according
name of the discussed species but do not belong to it
begin with “non”.

Criteria for classifying the references:

Primary source evidence: Direct examination of the
original material, high-quality figures, or detailed de-
scriptions are prioritized for classification.
Stratigraphy and geography: When primary source
evidence is unavailable, the fossil record’s stratigra-
phy and geographic origin are considered.

If insufficient information exists for clear categori-
zation, a question mark (“?”) precedes the chresony-
my entry.
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Figure 2. Paleogeography of the Peri-Tethys and subjected basins during the Late Eocene (modified after Akhmet'ev et al. 2012 and
Palcu and Krijgsman 2022) and distribution of sites with Aporrhais siberica sp. nov.: (1) The Trans-Ural region of Western Siberia (Tur-
bina 1959; Popov et al. 2019; this paper); (2) The central part of the Western Siberia (Turbina 1962); and Aporrhais cornuta Korobkov,

1949; (3) Ustyurt (II'ina 1953, 1955, 1960; Alekseev 1963); (4) Northern Aral Sea region (Korobkov 1949; Ovechkin 1954).

The gastropod terminology is adapted from Manganelli
et al. (2008).

Systematic Paleontology

Family Aporrhaidae Gray, 1850
Genus Aporrhais Mendes da Costa, 1778

Aporrhais siberica Wieneke & Trubin, sp. nov.
https://zoobank.org/22207F3B-5AF7-47EB-9409-A1529B948C8D
Plate 1: figs 1-12

Synonymy.
1959. Aporrhais cornutus Alexeiev — Turbina, pp. 30-31, pl.

2, figs. 13, 14 [non Aporrhais cornuta Korobkov, 1949].
1962. Aporrhais cornutus Alexeiev, 1945 — Turbina, p. 312, pl.

10, figs. 10, 11 [non Aporrhais cornuta Korobkov, 1949].
2019 Aporrhais sp. — Popov et al., pl. 3, fig. 5.

Types. Holotype: Museum of the Tyumen Industrial
University MTIU K6 (Plate 1: figs 1, 2); paratypes: Muse-
um of the Tyumen Industrial University MTIU K7, MTIU K8,
MTIU K45, Slovtsov Museum Complex of Tyumen SMCT
MF33788, MF33789.

Etymology. The species is named after Siberia, where
Anton Maslennikov collected the holotype.

Diagnosis. A medium-sized, heavily callused Aporrhais
with long digitations and no digitation adnate to the spire.

Description. High conical shell of medium size [~
43 mm)], conical spire with about eight whorls, aperture
bears two digitations. Protoconch unknown. First three
teleoconch whorls rounded, with numerous opisthocyrt
growth lines. Fourth teleoconch whorl with opisthocyrt ax-
ial ribs, 11 on the abapertural part of the whorl. On the pen-
ultimate whorl, ribs strengthened, 6 on abapertural part.

Last whorl with three keels, adapical keel most prominent,
with about 5-6 ribs on the abapertural side, apertural side
covered with callus, middle keel small with no ribs, abapi-
cal keel strongly reduced. Height of last whorl is almost
half of the total height. Outer lip formed by two aperturally
canaliculated digitations. Lateral adapical digitation is a
spearhead-like elongation of adapical keel, long, adapical-
ly curved. Middle keel runs into the lateral abapical digita-
tion, short, abapically directed. Abapical keel ends without
building a digitation. Inner and outer lip of aperture thickly
callused, columella heavily callused, callus covers the last
whorl aperturally completely, adapical part of aperture
also callused. Rostrum triangular, channeled.

Material. Six specimens: Four shells, MTIU K6, K7, K8,
and K45. The shell MTIU K6 is fully preserved, K7 and K8
have a broken apertural extension, and K45 is a fragment.
Two shells, MF33788 and MF33789, are stored in the
STMC. The specimen with the number MF33788 is fully
preserved. These six specimens are figured in plate 1. In
the specimen with the number MF33789, the early whorls
are broken off.

Measurements. fully preserved specimens: MTIU 6
(holotype), height: 43 mm; SMCT MF33788 (paratype),
height: 46 mm.

Locus typicus. Northeastern wall of Kyshtyrla quarry
(55°55'15"N, 65°49'26"E), Western Siberia, Trans-Ural re-
gion, Russia.

Stratum typicum. Upper part of Tavda Formation, Pria-
bonian, Eocene, Paleogene.

Distribution. Trans-Ural region, including the type lo-
cality (Turbina 1959; this paper) and the southern part of
Western Siberia near Omsk (Turbina 1962).

Discussion. Aporrhais siberica sp. nov. differs from
A. cornuta by an adspiral digitation, that is absent
in A. siberica (Plate 2: fig. 1b). The lateral adapical
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Plate 1. 1-12. Aporrhais siberica sp. nov. (1, 2. Holotype MTIU 6; 3, 4. Paratype SMCT MF33788; 5, 6. Paratype MTIU 7; 7, 8. Paratype
MTIU 8; 9, 10. Paratype SMCT MF33789; 11, 12. Paratype MTIU 45.); 13—16. Aporrhais cornuta Korobkov, 1949 (13, 14. Korobkov 1949,
pl. 65, figs 164, b respectively, representing a syntype; 15, 16. Alekseev 1963, pl. 16, figs 7, 11 respectively). Scale bar: 10 mm.

digitation is slightly curved in A. cornuta (Plate 2: fig.
2a) but more strongly curved in A. siberica (Plate 2: fig.
1a). A thick callus covers the apertural part of the last
whorl of Aporrhais siberica (Plate 2: fig. 1c), while A.
cornuta only has a thin callus restricted to the columella
(Plate 2: fig. 2c) (see also Table 1). Turbina (1959,
1962) considered the Trans-Ural morph as a subadult
of Aporrhais cornuta. The thick apertural callus, which
occurs only in an adult stage, is an argument to reject
this assumption.

Aporrhais cornuta Korobkov, 1949
Plate 1: figs 13-16

1949 Aporrhais cornutus Alexeev nov. sp. — Korobkov, p. 245, pl.
65, figs. 15, 164, b. [basionym].

1954 Apporhais [sic] cornutus Alex. — Ovechkin, p. 76, pl. 9, fig.
22-23.

1955 Aporrhais cornutus Alex. — Korobkov, p. 272, pl. 57, figs. 11-13.

1955 Chenopus cf. cornutus Alex. — Ovechkin, p. 86.

1955 Chenopus cornutus Alex. — Ovechkin, p. 87.
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1955 Apporhais [sic] cornutus Alex. — Ovechkin, p. 110.

1960 Aporrhais cornutus Alexeev - Orlov, pl. 21, fig. 10.

1963 Chenopus cornutus n. sp. — Alekseyey, pp. 78-81, pl. 15,
figs. 5-16; pl. 16, figs. 5-11.

1971 Aporrhais cornuta llyina — Amitrov, pp. 68, 69, pl. 1, fig. 8.

1972 Aporrhals (Chenopus) cornuta Alex. — Sidorenko, p. 447.

1975 Aporrhais cornutus Alex. — Martynov et al., p. 227,299, 322.

1985 Chenopus cornutus — Malchevskaya et al., 1985, p. 161.

1994 Aporrhais cornutus Korobkov, 1949 — Amitrov, pp. 104, 105,

107 [partim]
non 1858 Rostellaria sowerbyi Sow. — Abich, 1858, p. 21[557],
pl. Il [in plate caption: ll], fig. 1a, b [= Aporrhais aralensis

Eichwald, 1868]

?non 1859 Rostellaria Sowerbyi Sow. — Trautschold, p. 307.

?non 1868 Aporrhais Sowerbyi Sow. — von Koenen, pp. 158, 159

non 1953 Aporrhais cornutus Alexeiev — Il'ina, p. 105, pl. 6, fig. 14,
pl. 7, fig. 2a, b [= Aporrhais sp.].

non 1955 Aporrhais cornutus (Alexeiev) - Il'ina, p. 61, pl. 22, figs.
1,1a, 4, 5 [= Aporrhais sp.].

non 1958 Aporrhais (Chenopus) cornutus var. — Klyushnikov, pp.
288, 289, pl. 34, fig. 9 [= Aporrhais sp.].

non 1959. Aporrhais cornutus — Turbina, pp. 30-31, pl. 2, figs. 13,
14 [= Aporrhais siberica n. sp.].

?non 1960 Aporrhais cf. speciosa - Il'ina, p. 285, pl. 3, figs. 12,
133, 14 [= A. cornuta fide Amitrov (1971), not seen]

non 1962 Aporrhais cornutus — Turbina, p. 312, pl. 10, figs. 10, 11
[= Aporrhais siberica n. sp.].

Original description by Korobkov, 1949 (in Russian).
KpynHas (BbicoTa Ao 57 MM), CUJIbHO paclumMpsitoLLascs
KHU3Yy, Cnerka W30orHyTas pakoBMHa, cocToAwas w3
8 060pOTOB, pasfefieHHbIX YOOKUM Y3KMM LUBOM.
MocnepHuit 060pOT 6OMbLLON, HECYLLMIA HA MOBEPXHOCTH
3 rpaHynMpoBaHHbIX KUMS, U3 KOTOPbIX HUXHWUIA 4acTo
6blBaeT COBEepLUEHHO Trnaakuii. MoBepxHOCTb 6osnee
paHHUX 060POTOB MOKPbITa CNMpanbHbIMU pebpbilKamy,
KONMYECTBO KOTOPbIX Konebnetcs B npegenax oT
15 po 18, nepeceyeHHbIMW MOMNEPEYHbIMU TakK, 4TO
obpasyeTcs xapakTepHas ceTyaTas cKy/nbnTypa. Ha
no3AHMX 060pOTax ceTyaTasi CKynbnTypa HeOTYeT/IMBaS,
BCNeACTBUE CUJIBHOFO pasBUTUA CNuUpanbHbIX pebep.
YcTbe y3koe C 3 XapakTepHbIMM ManbUeBUOHbIMU
OTPOCTKaMM  HapyXHoOW rybbl. BepxHU OTPOCTOK,
NPVPOCLUNIA MO BCEN ANIMHE MOBEPXHOCTU 060POTOB, Y
HEKOTOPbIX 3K3EMMJIAPOB 3HAYUTENBHO BbICTYNAeT Hafg
cnupanblo pakoBMHbI. BTOPOW, W30rHyTbI OTPOCTOK
nog yrnom B 50-70° K nepBOMy HanpaBieH B6OK U

Table 1. Comparison of Aporrhais siberica sp. nov. with A. cornuta.

Character Aporrhais siberica Aporrhais cornuta
\ Species Sp. nov.
adspiral  no (Plate 2: fig. 1b) long, protrudes the spire

digitation
lateral

(Plate 2: fig. 2b)
long, only slightly curved

shorter, stronger curved

adapical (Plate 2: fig. 1a) (Plate 2: fig. 2a)
digitation
callus thick, covering the thin columellar callus

apertural part of the last
whorl (Plate 2: fig. 1c)

(Plate 2: fig. 2¢)

BBEPX, @ HMKHUIN NPAMOJIMHENHbIA OTPOCTOK MPUMEPHO
Nnog, TakMM XKe YroM K npeabiaylemMy — B60OK U BHU3.
BepxHui cunbHO 6yropyaTbii  KWb MOBEPXHOCTU
nocnegHero o6opota B BuAe rpy6oro rnagkoro peépa
NPOAOSXAEeTCA Ha CPelHEM OTPOCTKE, @ CPefHUA Kuib
— Ha HWXHeM. ManbLeBuaHbIe OTPOCTKM C BHYTPEHHEW
CTOPOHbI HECYT Y3KMe KaHasbl, OTKPbIBAKOLLMECS B YCTbeE.

Original description by Korobkov (1949) (translation
Trubin, Wieneke). Large (height up to 57 mm), strongly ex-
panding downwards, slightly curved shell, consisting of 8
whorls separated by a deep narrow suture. The last whorl
is large, bearing 3 granulated keels on the surface, of which
the lower one is often completely smooth. The surface of
the earlier whorls is covered by axial ribs, the number of
which ranges from 15 to 18, crossed by transverse ones
so that a characteristic reticulate sculpture is formed. On
later whorls, the reticulate sculpture is indistinct due to the
strong development of axial ribs. The aperture is narrow
with 3 characteristic finger-like digitations of the outer lip.
The adspiral digitation, grown along the entire length of the
spire, in some specimens protrudes significantly above the
spira. The second, curved process is directed laterally and
upwards at an angle of 50—70° to the first one, and the low-
er rectilinear digitation is directed laterally and downwards
at approximately the same angle as the previous one. The
upper, strongly tuberculate keel of the surface of the last
whorl, in the form of a rough, smooth rib, continues the
middle digitation, and the median keel continues the lower
digitation. The finger-like digitations on the inner side bear
narrow canals that open at the aperture.

Types. Storage location unknown: Syntype 1 represent-
ed by Korobkov (1949), pl. 65, fig. 15, syntype 2 represent-
ed by Korobkov (1949), pl. 65, fig. 16 a, b.

Locus typicus. ,Turnagly” (=TypHarnbl) (in old refer-
ences also cited as Turangly or Turanghul), northern Aral
region, Kazakhstan.

Stratum typicum. Upper Eocene of northern Aral region
(Korobkov 1949: 245), Tshegan Formation (Amitrov 1994).

Material. (additionally seen to published specimens): 2
specimens Sedgwick Museum of Earth Sciences, Univer-
sity of Cambridge C11743-4, ex Coll. Bateson (see Luko-
vitch 1921); 3 specimens Coll. Stichting Schepsel Schelp
SSS54976; 5 specimens Coll. Elmar Mai, Durbusch; 10
specimens Coll. Ulrich Wieneke, Murnau.

Discussion

The genus Aporrhais is treated with a feminine gender
(Manganelli et al. 2008), so the correct name is Aporrhais
cornuta, as Amitrov (1971) pointed out.

Korobkov (1949) and others attributed the name Apor-
rhais cornuta to Alexeev and referred to a manuscript by
this author. This manuscript was posthumously published
in 1963. Korobkoy (1949) and Alekseev (1963) included
Abich’s (1858) “Rostellaria sowerbyi Sow” (Abich 1858, pl.
3, figs 1a. b) in Aporrhais cornuta. Korobkov (1949) dis-
covered that the English Eocene species Rostellaria sow-
erbyi (correct name Aporrhais sowerbii (Fleming, 1828))
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Plate 2. Differences between Aporrhais siberica (1) and A. cornuta (2), a. Lateral adapical digitation, b. Adspiral digitation, c. Callus.

is not conspecific with the specimens from the Crimean
Eocene and described the latter as “Aporrhais cornutus”,
Amitrov (1994) revised the species Aporrhais cornuta
and attributed it to Korobkov (1949). He also found that
the specimen illustrated by Abich (1858, pl. 3, figs 1a, b)
should be considered the illustration of the type of Apor-
rhais aralensis Eichwald, 1868, who cited Abich’s figure
(Abich 1858, pl. 3, figs 1a, b). It is a much smaller species
compared to Aporrhais cornuta. He also claimed that only
Korobkov's (1949) specimens should be regarded as syn-
types. Although Alekseev (1963) lumped A. aralensis and
A. cornuta, he pointed out how to distinguish them.

Before 1963, Alexeev's manuscript was cited several
times:

= Korobkov (1949) cited Alexeev as the author of
Aporrhais cornuta, but gave a different description
and used different material, as can be concluded
from the posthumous publication of the manu-
script (Alekseev (1963). Korobkov (1949) should
be considered as the describing author (see ICZN
50.1. especially 50.1.1. in combination with arti-
cle 10.1.1.), as pointed out by Amitrov (1994).

= Ilina (1953, 1955) used the name “Aporrhais
cornutus” for a morphologically different, still
undescribed species from Kazakhstan. It differs
from Aporrhais cornuta (Korobkov, 1949) and A.
siberica sp. nov. by the different ornamentation
of the spire and by having a triangular apertural
extension missing the long spines (II'ina 1953).

= Alexeev (1963) also included a drawing from Ab-
ich (1858) of Rostellaria sowerbyi, p. 21[557], pl.

11 [in plate caption: 11}, fig. 1a, b for his description
of Aporrhais cornutus. Trautschold (1859) and
von Koenen (1868) also cited this drawing.

= Turbina (1959, 1962) used the name Aporrhais
cornutus for another morphologically different
species. This morph is described here as a new
species: Aporrhais siberica.
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Abstract

A new collection of Upper Jurassic (Kimmeridgian) gastropods from the reefal limestones of the Saal quarry near
Kelheim (Lower Bavaria, Germany) is reported. It has yielded 119 species of which 80 species are nominate species, the
others are treated in open nomenclature. This increases the number of known gastropod species from the Saal quarry
by 54 (31 nominate species). A total of 178 gastropod species (107 nominate species) have now been reported from
this locality making this occurrence the richest one from the Late Jurassic. Despite the fact that previously studied
collections are from the same quarry and have the same age, these collections differ considerably from each other in
species composition and relative abundances of shared species. This reflects facies differentiation in the quarry as well
as colletion biases. One new genus (Kelheimia gen. nov.) and 15 new species are described: Scurriopsis cragolis sp.
nov., Pseudorhytidopilus? quadratus sp. nov., Rimulopsis danuviensis sp. nov., Nododelphinula oblonga sp. nov., Creni-
turbo gibbosus sp. nov., Kelheimia triangulata sp. nov., Neritopsis? rotundatus sp. nov., Oonia kimmeridgiensis sp. nov.,
Eustoma? gracilis sp. nov., Cryptoptyxis? spinosus sp. nov., Turritella lucagrita sp. nov., Neuburgensia angulata sp. nov.,
Neuburgensia rara sp. nov., Diarthema aspera sp. nov., and Aphanoptyxis sinerugae sp. nov. Leptomaria tuberosa Griin-
del, Keupp & Lang, 2017 is seen as subjective synonym of Leptomaria goldfussi (Sieberer, 1907). Gymnocerithium? con-
vexoconcavum Griindel, Keupp & Lang, 2019 is placed in the genus Neuburgensia (comb. nov.). Amphitrochus? gerberi
Griindel, Keupp & Lang, 2017 is placed in the genus Serrettella (comb. nov.). Neritopsis subvaricosa Brosamlen, 1909
is placed in the genus Hayamiella (comb. nov.). Gymnocerithium? convexoconcavum Griindel, Keupp & Lang, 2019 is
placed in the genus Neuburgensia (comb. nov.). Nerinea tricincta Miinster, 1844 is placed in the genus Aptyxiella (comb.
nov.). Nerinea staszycii (Zeuschner, 1850) is placed in the genus Endoplocus (comb. nov.). Polyptyxisella clio (d'Orbigny,
1852) is placed in the genus Ptygamtis (comb. nov.).

Keywords

Jurassic, Gastropoda, New Taxa, Diversity, Taxonomy

Introduction

The Saal quarry near Kelheim has yielded a highly
diverse Late Jurassic gastropod fauna that was de-
scribed together with material from the Late Jurassic

silicified fauna from Nattheim (same age) in the past
years (Griindel et al. 2015, 2017, 2019, 2022). Some
years ago, a large collection of marine invertebrates
including additional gastropods from the Saal quar-
ry was obtained by the Bayerische Staatssammlung
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mons Attribution License (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
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fir Paldontologie and Geologie (SNSB-BSPG, Bavar-
ian State Collection for Palaeontology and Geology),
Munich. This material was collected by the private
collector Jiirgen Sylla. In addition, some material from
Saal became available from other collectors. Togeth-
er, this new material provides considerable additional
information about the gastropod fauna from the Saal
quarry which is among the most diverse known Late Ju-
rassic faunas known so far.

Geological setting

The studied gastropod fauna comes from Upper Jurassic
(Kimmeridgian) reefal limestones from the locality Saal
near Kelheim, Lower Bavaria. The geological setting and
depositional environment of the Upper Jurassic (Kimme-
ridgian) reefal limestones exposed in the Saal quarry has
been treated in detail by Griindel et al. (2015, 2022).

Studied material

All specimens described in the following are from the
Saal quarry (Saal near Kelheim, Bavaria) which is also
the type locality for the new species described herein;
all have an upper Kimmeridgian age (stratum typicum for
new species). As mentioned, specimens were collected
by Jirgen Sylla if not stated otherwise (by far most of the
material studied herein comes from the Sylla collection).
Jiirgen Sylla collected this material over many years ex-
clusively from the Saal quarry. In the following, this lo-
cation is called ,Saal’, if the collectors has not provided
further detail such as a specific location within the quar-
ry and the beds from which the material was collected.
If such information was provided by the collector Sylla, it
is also given herein for the specimens in question. A few
of the studied specimens derive from the collections of
Fritz Lang, Helmut Keupp, and Olaf Neubauer. This mate-
rial became available for us after the publication of the
previous monographs on the gastropods from the Saal
quarry (Griindel et al. 2015, 2017, 2019, 2022). If no col-
lector name is mentioned, the specimens are from the
Sylla collection.

Repository

Nearly all material including all type and illustrated spec-
imens is housed in the Bayerische Staatssammlung fir
Paldontologie und Geologie in Munich under the general
repository number SNSB-BSPG 2016 XXI. In addition,
all illustrated and all type specimens have individual
repository numbers. Some of the studied specimens were
provided by other collectors (see above). Of those spec-
imens, a few were returned to collectors if they are not
illustrated or have type status.

Results
Systematic palaeontology

In principal, we use the suprageneric systematics as given
by Bouchet et al. (2017).

Subclass Patellogastropoda Lindberg, 1986
Superfamily Patelloidea Rafinesque, 1815
Family Patellidae Rafinesque, 1815

Genus Patella Linné, 1758

Type species. Patella vulgata Linné, 1758; Recent.

Patella sp.
Plate 1: fig. 1

Material. 1 specimen, SNSB-BSPG 2016 XXI 1601 (col-
lection O. Neubauer).

Description. Shell 7 mm long, with broadly oval outline
and rounded edges in dorsal view; shell lowly limpet—
shaped; apex in almost central position; central portion of
shell lacks visible ornament (due to preservation?); shell
otherwise with numerous strong, somewhat bulging radial
ribs with 1 or 2 weaker radial ribs in between (details un-
clear); in addition shell ornamented with numerous weak
concentric ribs.

Remarks. Patella staceata Griindel, Hostettler and
Menkveld-Gfeller, 2020 is very similar but differs in hav-
ing numerous weaker radial ribs between the strong main
radial ribs. The single, probably juvenile specimen is too
poorly preserved for a better identification.

Superfamily Lottioidea Gray, 1840
Family Acmaeidae Forbes, 1850

Genus Scurriopsis Gemmellaro, 1878

Type species. Scurriopsis neumayri Gemmellaro, 1878;
Early Jurassic, Sinemurian; Italy.

Scurriopsis cragolis sp. nov.
https://zoobank.org/EOECO8EE-5E8A-4448-A189-6162261927BF
Plate 1: figs 2-4

Etymology. Arbitrary word formation.

Holotype. SNSB-BSPG 2016 XXI 1602 (Plate 1: figs
2-4), Sylla collection.

Paratypes. 3 specimens, SNSB—BSPG 2016 XXI 1603—
1605.

Description. Limpet with almost straight to slightly
convex sides in lateral view; distinctly longer than wide in
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dorsal view; outline in dorsal view oval to rounded sub-
rectangular, slightly tapering posteriorly or anteriorly; apex
distinctly decentral in direction of the tapering side of the
shell; shell ornamented with numerous, densely spaced
fine but distinct radial ribs and much finer co-marginal
concentric threads. The holotype is 26 mm long.

Differential diagnosis. Hennocquia saalensis Griindel
et al. (2017) from the same locality and stratigraphic po-
sition is smaller, the shell is broadly elliptic in dorsal view
and has distinctly convex sides in lateral view; its very
weak radial ribs are confined to the anterior and posterior
parts of the shell and its dominant ornament consists of
strengthened growth lines. Scurria oxyconus Zittel sen-
su di Stefano (1884) is larger and the shell is broader in
dorsal view and has more convex sides in lateral view; its
apex is situated in an almost central position. Fissurella
kobyi Loriol, 1890 (in Loriol and Koby) is smaller and has
more convex sides in lateral view; it has fewer and stron-
ger axial ribs, its apex has a hole as is typical for fissurel-
lids. Dietrichella moreana (Buvignier, 1843) sensu Griindel
et al. (2020a) has more convex sides in lateral view, is
broader oval in dorsal view and lacks axial ribs.

Scurriopsis sp.
Plate 1: figs 5-8

Material. 1 specimen, SNSB—-BSPG 2016 XXI 1606.

Description. Shell 8 mm long, high limpet-shaped; apex
slightly decentral on anterior-posterior axis; on anteri-
or-posterior axis, one side weakly convex in lateral view,
other side almost straight; shell outline broadly oval in dor-
sal view; shell tapering, somewhat narrower in direction of
apex; shell ornamented with numerous (ca. 50) radial ribs
of equal strength, crenulated by much weaker concentric
ribs; apex demarcated from rest of shell, with much weak-
er ornament (maybe due to preservation); shell edge wavy
in dorsal view due to protruding radial ribs.

?Family Acmaeidae Forbes, 1850
Genus Pseudorhytidopilus Cox, 1960 (in Knight et al.)

Type species. Pseudorhytidopilus lennieri Cox, 1960 (in
Knight et al.); Kimmeridgian; France.

Remarks. The systematic placement of this genus is
unclear (Gatto and Monari 2010; Szabé in Mandl et al.
2010). Most authors place it in Acmaeidae.

Pseudorhytidopilus? quadratus sp. nov.
https://zoobank.org/B6959D20-CF2C-4189-A9AA-DCB15B3AAF2B
Plate 1: figs 9-11

Etymology. Latin quadratus — due to the quadratic outline
of the shell.

Holotype. SNSB-BSPG 2016 XXI 1607 (Plate 1: figs
9-10).

Paratypes. 6 specimens SNSB—BSPG 2016 XXI 1608—-
1613.

Diagnosis. Shell thin, with trapezoidal to subquadratic
outline with rounded edges in dorsal view; apex approxi-
mately in central position; shell ornamented with irregular
concentric bulges.

Type locality and stratum. Upper Jurassic (Kimmeridg-
ian) reefal limestones from the locality Saal near Kelheim,
Lower Bavaria (Griindel et al. 2015, 2022).

Description. Large specimen has a diameter of 21 mm;
shell very thin, shallowly cap-shaped in lateral view; trap-
ezoidal (one side of shell slightly narrower than the other
side) to subquadratic outline with rounded edges in dorsal
view; apex approximately in central position; shell orna-
mented with irregular concentric bulges.

Remarks. Species with a similar ornament of bulges
(e. g., P? ledonii (Haber, 1932) sensu Gatto and Monari
2010, Fabercapulus semisculptus Monari et al. 2017)
have an elliptic outline in dorsal view and a radial fur-
row. Other species with an oval outline in dorsal view
lack a furrow and an ornament of bulges (P latissima
(Sowerby, 1816) sensu Munt in Martill and Etches 2020,
Berlieria maeotis (Eichwald) sensu Gerasimov, 1992
and others).

Brunonia annulata (Yokoyama, 1890) from the Creta-
ceous of Japan is also cap-shaped and has a similar orna-
ment but its type species is much larger and has a round-
ed, oval outline in dorsal view (Kase 1988; Dieni 1990).
Patella (Helcion) sculptilis Zittel, 1873 has a straight shell
end in lateral view, weak concentric wrinkles and numer-
ous radial ribs.

Subclass Vetigastropoda Salvini-Plawen, 1980
Superfamily Pleurotomarioidea Swainson, 1840
Family Pleurotomariidae Swainson, 1840

Genus Pleurotomaria Defrance, 1826

Type species. Trochus anglicus Sowerby, 1818; early Ju-
rassic; England.

Pleurotomaria agassizii Miinster in Goldfuss, 1844
pl. 1: figs 13-15, pl. 2: figs 1-9 in Griindel et al. (2017)

2017 Pleurotomaria agassizii Minster in Goldfuss, 1844 -
Griindel, Keupp and Lang: 175; pl. 1, figs 13-15; pl. 2, figs 1-9
(here more synonymy and chresonymy).

Material. 1 certain SNSB-BSPG 2016 XXI 1614 and 1
questionable specimen (SNSB-BSPG 2016 XXI 1615).

Remarks. This species was reported from the Nattheim
area by Griindel et al. (2017). We report it from Saal for the
first time.
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Plate 1. (1) Patella sp., SNSB-BSPG 2016 XXI 1601, collection O. Neubauer, dorsal view, length 7 mm. (2-4) Scurriopsis cragolis sp.
nov. holotype, SNSB-BSPG 2016 XXI 1602, (2-3) lateral and dorsal views, length 16 mm, (4) detail of ornament, height ca. 5.8 mm.
(5-8) Scurriopsis sp., SNSB-BSPG 2016 XXI 1606, (5) dorsal view, length 8 mm, (6) detail in dorsal view, width 3.5 mm, (7-8) lateral
view and detail of ornament, height 6 mm. (9—10) Pseudorhytidopilus? quadratus sp. nov., holotype, SNSB-BSPG 2016 XXI 1607, dorsal
and lateral views, largest diameter 21 mm. (11) Pseudorhytidopilus? quadratus sp. nov., paratype, SNSB-BSPG 2016 XXI 1608, dorsal
view, largest diameter 16 mm. (12) Leptomaria goldfussi (Sieberer, 1907), SNSB-BSPG 2016 XXI 1616, lateral view, height 25 mm.
(13, 14) Leptomaria goldfussi (Sieberer, 1907), SNSB—-BSPG 2016 XXI 1617, early whorls and detail of ornament, (13) height 16.5 mm,
(14) height 14 mm. (15, 16) Leptomaria goldfussi (Sieberer, 1907), SNSB-BSPG 2016 XXI 1618, aperture and base, width 24 mm.
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Genus Leptomaria Eudes-Deslongchamps, 1865

Type species. Pleurotomaria amoena Eudes-Deslongc-
hamps, 1849; Bajocian; France.

Leptomaria goldfussi (Sieberer, 1907)
Plate 1: figs 12-16

2017 Leptomaria goldfussi (Sieberer, 1907) - Griindel, Keupp and
Lang: 177, pl. 2, figs 13-15; pl. 3, figs 1-2 (here more synony-
my and chresonymy).

2017 Leptomaria tuberosa sp. nov. — Griindel, Keupp and Lang:
177, pl. 3, figs 3-5.

2017 Leptomaria tuberosa Griindel, Keupp and Lang — Griindel:
27,pl. 3, fig. C.

Material. 12 specimens, SNSB-BSPG 2016 XXI 1616—
1627.

Description. Shell broadly trochiform, wider than
high, with blunt, rounded apex; a specimen is 28 mm
high; whorl face of first whorls straight, on late whorl
slightly concave adapically and slightly convex abapi-
cally; selenizone separates these zones of whorl face;
selenizone at about mid-whorl in early whorls, distinctly
above mid-whorl in later whorls; earliest recognizable
ornament consists of cancellate pattern of weak spi-
ral threads and somewhat strengthened growth lines;
spiral threads become stronger forming cords later in
ontogeny; ca. 10 cords present on whorl face; growth
lines may stay weak throughout ontogeny in some
specimens; other specimens have strong, bulgy, pro-
socline axial ribs that are much broader than their in-
terspaces on adapical portion of whorls; intersections
of spiral cords and axial ribs are strongly nodular; sub-
sutural row of nodules strongest; spiral cords strength-
ened below selenizone, commonly with alternation of
strong and weak spiral cords; growth lines in this por-
tion only developed as weak axial ribs; axial ribs cren-
ulate spiral cords at intersections; base anomphalous,
flat; transition from whorl face to base at rounded edge
without nodes; base covered with numerous spiral
cords of somewhat varying strength; strongest spiral
cords towards center of base; growth lines on base
sickle-shaped, straight near center opisthocyrt towards
edge; aperture rounded quadratic, columellar lip some-
what broadened.

Remarks. Griindel et al. (2017) discussed the pos-
sibility that L. tuberosa Griindel, Keupp & Lang, 2017 is
a varity of L. goldfussi . The new material corroborat-
ed this assumption and L. tuberosa is now considerd
to be a synonym. Differences to Leptomaria sp. are
explained below. Laevitomaria? antoniae (Etallon, 1861
in Thurmann and Etallon sensu Griindel et al. 2020a)
has more convex whorls and deeper sutures; it lacks
strengthened subsutural axial ribs. Pleurotomaria agas-
sizii Minster, 1844 (in Goldfuss) has distinct subsutural
axial ribs and the edge at the transition from whorl face
to base bears nodes.

Leptomaria sp.
Plate 2: figs 1, 2

Material. 1 specimen, SNSB—-BSPG 2016 XXI 1628.

Description. Shell broadly trochiform conical with straight
sides; specimen 27 mm high; sutures indistinct; ornament
of early whorls poorly preserved showing few spiral cords;
selenizone visible as broad band in supra-median position
on last whorls; whorl face ornamented with spiral cords,
3 above and 4-5 below selenizone; adapical spiral cords
weaker than abapical cords; last whorl also ornamented
with broad, bulging, prosocline, axial ribs that are poorly de-
marcated from their interspaces; interspaces between ribs
approximately as broad as ribs; intersections of axial ribs
and spiral cords usually not nodular or only weakly nodular;
only one spiral cord below selenizone has distinct nodes;
transition from whorl face to base at rounded edge; base
flat, densely covered by spiral cords that are not nodular and
broader than their interspaces; aperture not preserved.

Remarks. Leptomaria sp. differs from Leptomaria gold-
fussi (Sieberer, 1907) by having straighter shell sides, be-
ing more acute, having broad, bulging, poorly defined axial
ribs and by largely lacking nodes at intersections of axial
ribs and spiral cords.

Leptomaria phacoides Zittel, 1873
Plate 2: figs 3-5

71844 Trochus iurensis Hartmann - Goldfuss: 57, pl. 180, fig. 12.

*1873 Pleurotomaria (Leptomaria) phacoides n. sp. — Zittel: 335,
pl. 50, fig. 1.

21907 Leptomaria umbilicata n. sp. — Sieberer: 61, pl. 5, fig. 9.

1997 Leptomaria phacoides Zittel — Hagele: 33, pl. 5, fig. 1, fig.
p. 33 upper middle.

2013 Leptomaria phacoides Zittel - Monari and Gatto: 821, fig. 8 Q.

Material. 1 specimen SNSB-BSPG 2016 XXI 1629 and 1
cast of an impression SNSB-BSPG 2016 XXI 1630 (the
impression itself is lacking).

Description. Shell low trochiform, with low whorls;
specimen 41 mm wide; suture shallow;

selenizone indistinct apparently at mid-whorl on last
whorl, and suprasutural on spire whorls with a bulge below
it; whorls with faint remains of spiral ornamentation; base
flat, demarcated from whorl face by rounded edge, wide-
ly phaneromphalous; base without visible ornamentation
except for indistinct growth lines; aperture not preserved.

Remarks. Leptomaria chryseis Laube sensu Griindel
(2012) and Monari and Gatto (2013) has an ornament of spi-
ral and axial ribs on the early teleoconch whorls, its whorls
are more convex and the sutures are more distinct. Pleuro-
tomaria onion d’Orbigny sensu Loriol in Loriol and Bourgeat
(1886—-1888) lacks ornamentation and its umbilicus is wider.
Pleurotomaria cfr. philea d'Orbigny sensu Schlosser (1882)
has more convex whorls, deeper sutures, and lacks an abapi-
cal bulge and furrow. Pleurotomaria umbilicata Sieberer,
1907 is maybe identical with Leptomaria phacoides but has
a weak cancellate ornament of spiral cords and axial ribs.
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Leptomaria phacoides Zittel, 1873?
Plate 2: fig. 6

Material. A single shell fragment, SNSB-BSPG 2016 XXI
1631.

Remarks. The fragment of ca. four whorls shows a
well preserved ornament. It possibly belongs to Leptom-
aria phacoides but it has a higher and more slender spire
than the specimen described above as L. phacoides.
Both have the selenizone below mid-whorl on the last
whorl and in a suprasutural position in spire whorls. The
whorl face including selenizone is covered with numer-
ous spiral cords which are broader than the furrows sep-
arating them. The growth lines are prosocline and pro-
socyrt between the adapical suture and selenizone and
prosocyrt between selenizone and abapical suture. The
base is not preserved.

Family Trochotomidae Cox, 1960 (in Knight et al.)

Genus Placotoma Ferrari, Damborenea, Manceiido
& Griffin, 2015

Type species. Ditremaria amata d'Orbigny, 1854; upper
Oxfordian-lower Kimmeridgian; France.

Placotoma suevica (Quenstedt, 1884)
pl. 3: figs 10-15, pl. 4: figs 1, 2 in Griindel et al. (2017)

2017 Placostoma suevica (Quenstedt, 1881-1884) — Griindel, Ke-
upp and Lang: 179, pl. 3, figs 10-15, pl. 4, figs 1-2 (here more
synonymy and chresonymy).

2017 Placostoma suevica (Quenstedt, 1881-1884) — Griindel: 27,
pl. 3, fig. D.

Material. 5 specimens, SNSB-BSPG 2016 XXI 1632-
1636.

Genus Valfinia Cox, 1958

Type species. Trochus quinquecinctus Zieten, 1830-1833;
upper Jurassic, South Germany.

Valfinia quinquecincta (Zieten, 1830-1833)
pl. 4: figs 3-11 in Griindel et al. (2017)

2017 Valfinia quinquecincta (Zieten, 1830-1833) - Griindel, Ke-
upp and Lang: 180, pl. 4, figs 3-11 (here more synonymy and
chresonymy).

2017 Valfinia quinquecincta (Zieten, 1830-1833) - Griindel: 27;
pl. 4, fig. A.

Material. 2 specimens, SNSB-BSPG 2016 XXI 1637-1638.

Superfamily Seguenzioidea Verrill, 1884
Family Chilodontidae Wenz, 1938

Genus Chilodonta Etallon, 1862

Type species. Chilodonta clathrata Etallon, 1862; Kimme-
ridgian; France.

Chilodonta quadratofoveata Griindel, Keupp &
Lang, 2017
pl. 6: figs 10-13 in Griindel et al. (2017)

2017 Chilodonta quadratofoveata n. sp. — Griindel, Keupp
and Lang: 188, pl. 6, figs 10-13 (here more synonymy and
chresonymy).

Material. 4 specimens, SNSB-BSPG 2016 XXI 1639-
1642.

Genus Onkospira Zittel, 1873

Type species. Turbo ranellatus Quenstedt, 1852; Kimme-
ridgian, South Germany.

Onkospira ranellata (Quenstedt, 1852)
pl. 7: figs 3-7 in Griindel et al. (2017)

2017 Onkospira ranellata (Quenstedt, 1852) — Griindel, Keupp and
Lang: 191, pl. 7, figs 3—7 (here more synonymy and chresonymy).

2017 Onkospira ranellata (Quenstedt, 1852) — Griindel: 28, pl. 5,
fig. B.

Material. 2 specimens SNSB-BSPG 2016 XXI| 1643-1644
and a cast of an imprint, SNSB—BSPG 2016 XXI 1645 (im-
print not at hand).

Superfamily Fissurelloidea Fleming, 1822
Family Fissurellidae Fleming, 1822
Subfamily Emarginulinae Children, 1834

Genus Rimulopsis Haber, 1932

Type species. Emarginula goldfussi Roemer, 1836; higher
Upper Jurassic, North Germany.

Rimulopsis perforata Griindel, Keupp & Lang, 2017
pl. 1: figs 10-12 in Griindel et al. (2017)

2017 Rimulopsis perforata n. sp. — Griindel, Keupp and Lang: 174,
pl. 1, figs 10-12.

Material. 3 specimens, SNSB-BSPG 2016 XXI 1646—1648.
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Plate 2. (1, 2) Leptomaria sp., SNSB—BSPG 2016 XXI 1628, lateral and basal views, width 30 mm. (3-5) Leptomaria phacoides Zittel, 1873,
SNSB-BSPG 2016 XXI 1629, lateral, apical and basal views, width 41 mm. (6) Leptomaria phacoides Zittel, 1873?, SNSB-BSPG 2016
XXI 1631, lateral view, height 22 mm. (7) Rimulopsis danuviensis sp. nov., holotype, SNSB—BSPG 2016 XXI 1653, collection Neubauer,
lateral view, height 9 mm. (8) Rimulopsis danuviensis sp. nov., paratype, SNSB—BSPG 2016 XXI 1654, collection Neubauer, anterior view,
height 7 mm. (9-11) Asperilla longispina (Rolle, 1861), SNSB-BSPG 2016 XXI 1661, lateral, apical and basal views, width including spines
24 mm. (12, 13) Falsataphrus? valfinense Loriol, in Loriol and Bourgeat (1886-1888), SNSB-BSPG 2016 XXI 1696, apical and lateral views,
width 12 mm. (14, 15) Caryomphalus globatus (Buvignier, 1843), SNSB-BSPG 2016 XXI 1713, basal and lateral views, width 15 mm.
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Rimulopsis broesamleni Griindel, Keupp & Lang,
2017
pl. 1: figs 7-9 in Griindel et al. (2017)

2017 Rimulopsis broesamleni n. sp. — Griindel, Keupp and Lang:
173, pl. 1, figs 7-9 (here more synonymy and chresonymy).
2017 Rimulopsis broesamleni Griindel, Keupp and Lang — Griin-

del: 27, pl. 3, fig. B.

Material. 4 specimens, SNSB-BSPG 2016 XXI 1649-1652.

Rimulopsis danuviensis sp. nov.
https://zoobank.org/53810F30-82D3-4BBA-9F28-D87DAA577AF4
Plate 2: figs 7, 8

Etymology. After the river Donauy, Latin Danubius.

Holotype. SNSB-BSPG 2016 XXI 1653 (Plate 2: fig. 7)
(collection Neubauer).

Paratypes. 3 specimens Saal (2 specimens collection
Sylla, SNSB-BSPG 2016 XXI 1655-1656, 1 specimen col-
lection Neubauer, SNSB-BSPG 2016 XXI 1654).

Type locality and stratum. Upper Jurassic (Kimmeridg-
ian) reefal limestones from the locality Saal near Kelheim,
Lower Bavaria (Griindel et al. 2015, 2022).

Diagnosis. Limpet ornamented with a repeated alter-
nation of one strong and 1-3 weaker radial ribs and few
bulgy concentric ribs; shell angulated at two of the promi-
nent radial ribs that are nodular at intersections with con-
centric ribs; several weak concentric ribs are intercalated
between two strong concentric ribs.

Description. Shell limpet-shaped; a shell is 9 mm
high; apex strongly bent in posterior direction protrud-
ing the posterior shell margin in lateral and dorsal view;
selenizone raised, forming crest; lunulae lamellar, con-
cave anteriorly; at each side of selenizone, 1-2 weak
and then one strong radial rib; at these strong radial
ribs, shell is distinctly angulated; lateral shell sides or-
namented with a repeated alternation of one strong and
1-3 weaker radial ribs and few, distantly spaced bulgy
concentric ribs; intersections of radial and concentric
ribs nodular, nodes especially strong on the two ribs
that angulate the shell; in addition, weak concentric,
co-marginal ribs are present.

Remarks. Rimulopsis broesamleni Griindel et al.,
2017 has a regularly alternation of a weaker and a
stronger radial rib as well as weaker concentric ribs.
This produces a cancellate ornament including deep
pits demarcated by radial and concentric ribs. Instead
of concentric bulgy ribs, it has more regular and de-
fined ribs. Intersections of radial and concentric are
only weakly nodular. Rimula etalloni Loriol in Loriol and
Bourgeat (1886-1888) sensu Griindel et al. (2020a)
has an alternation of each one stronger and one weaker
radial rib; it lacks weaker concentric ribs between the
bulgy concentric ribs. Rimulopsis paucicostata (Etallon,
1861 in Thurmann and Etallon) sensu Griindel et al.
(2020a) has an alternation of each, one strong and one
weak radial rib; bulgy concentric ribs are confined to the

apical portion of the shell whereas weak concentric ribs
are present in the abapical portion of the shell.

Superfamily Trochoidea Rafinesque, 1815
Family Trochidae Rafinesque, 1815

Genus Falsotectus Griindel, Keupp & Lang, 2017

Type species. Falsotectus parvus Griindel, Keupp & Lang,
2017; Kimmeridgian; South Germany.

Falsotectus parvus Griindel, Keupp & Lang, 2017
pl. 4: figs 14, 15; pl. 5: figs 1-7 in Griindel et al. (2017)

2017 Falsotectus parvus n. sp. — Griindel, Keupp and Lang: 182,
pl. 4, figs 14-15; pl. 5, figs 1-7

2017 Falsotectus parvus Griindel, Keupp and Lang — Griindel: 28,
pl. 4, fig. B.

Material. 4 specimens (3 specimens Saal, SNSB-BSPG
2016 XXI 1657-1659; 1 specimen Saal, “Fundort 1985,
Uber Korallenstock, Sohle 2" (= locality 1985, above coral
stock, level 2), SNSB-BSPG 2016 XXI 1660.

Family Angariidae Gray, 1857
Genus Asperilla Koken, 1896

Type species. Delphinula coronoserra Quenstedt, 1881—
1884 (= Delphinula longispina Rolle, 1861); Kimmeridgian;
South Germany.

Asperilla longispina (Rolle, 1861)
Plate 2: figs 9-11

2017 Asperilla longispina (Rolle, 1861) — Griindel, Keupp and
Lang: 203, pl. 10, figs 11-17 (here more synonymy and
chresonymy).

Material. 2 specimens, SNSB-BSPG 2016 XXI 1661-1662.

Remarks. The present specimens have fewer spines
on the keel (ca. 7) than those reported by Griindel et al.
(2017). In addition, the present specimens have more
nodes on the spiral cord at the transition from whorl face
to base. According to the literature, the base of this spe-
cies is smooth or has only a single nodular spiral cord
close to the spiral cord at the transition to the whorl face
(Griindel et al. 2017). However, the present specimen
has three distinctly nodular spiral cords on the base, be-
sides the spiral cord at the transition to the whorl face.
The meaning of these differences the present material to
that reported by Griindel et al. (2017) are difficult to judge
without additional well-preserved material. Therefore, we
tentatively keep the present specimens under the same
species name.
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Family Epulotrochidae Griindel, Keupp & Lang, 2017

Genus Discotectus Favre, 1913

Type species. Trochus massalongoi Gemmellaro, 1868;
Calcare a Terebratula janitor, Sicily, Italy.

Discotectus crassiplicatus (Etallon, 1859)
pl. 5, fig. 10-12; pl. 15: figs 3-6 in Griindel et al. (2017)

2017 Discotectus crassiplicatus (Etallon, 1859) — Griindel, Keupp
and Lang: 183, pl. 5, fig. 10-12; pl. 15, figs 3-6 (here more
synonymy and chresonymy).

2017 Discotectus crassiplicatus (Etallon, 1859) — Griindel: 28,
pl. 4, fig. C.

Material. Saal: 8 specimens, SNSB-BSPG 2016 XXI 1663—
1670; Saal, location 1985, “liber Knollenkalkbank, Sohle 2"
(=above nodular bed, level 2): 1 specimen, SNSB-BSPG
2016 XXI1 1671.

Genus Undatotectus Griindel, Keupp & Lang, 2017

Type species. Undatotectus glaber Griindel, Keupp & Lang,
2017; Kimmeridgian; South Germany.

Undatotectus glaber Griindel, Keupp & Lang, 2017
pl. 8: figs 7-12 in Griindel et al. (2017)

2017 Undatotectus glaber n. sp. — Griindel, Keupp and Lang: 184,
pl. 8, figs 7-12.

2017 Undatotectus glaber Grindel, Keupp & Lang, 2071 - Griin-
del: 28, pl. 4, fig. D.

Material. 12 specimens (SNSB—-BSPG 2016 XXI1672-1683);
1 specimen from Saal, locality 1985, above coral stock, Sohle
2, SNSB-BSPG 2016 XXI 1684 (all collection Sylla).

? Epulotrochidae Griindel, Keupp & Lang, 2017
Genus Wernerocutus Griindel, Keupp & Lang, 2017

Type species. Trochus angulatoplicatus Munster in Gold-
fuss, 1844, upper Kimmeridgian; South Germany.

Wernerocutus angulatoplicatus (Miinster in
Goldfuss, 1844)
pl. 8: figs 13-15; pl. 9: figs 1-5 in Griindel et al. (2017)

2017 Wernerocutus angulatoplicatus (Miinster in Goldfuss, 1844)
— Griindel, Keupp and Lang: 185, pl. 8, figs 13-15; pl. 9, figs
1-5 (here more synonymy and chresonymy).

2017 Wernerocutus angulatoplicatus (Miinster in Goldfuss, 1844)
- Griindel: 25, fig. 2.

Material. 11 specimens, SNSB-BSPG 2016 XXI 1685-1695.

Family Colloniidae Cossmann, 1917 in Cossmann
and Peyrot

Subfamily Colloniinae Cossmann, 1917 in Coss-
mann and Peyrot

Genus Falsataphrus Griindel, 2000

Type species. Falsataphrus circumcallosus Griindel, 2000;
Callovian; NE-Germany.

Falsataphrus? valfinense (Loriol, 1887 in Loriol and
Bourgeat 1886-1888)
Plate 2: figs 12,13

1886-1888 Teinostoma valfinense Loriol — Loriol in Loriol and
Bourgeat: 189, pl. 21, figs 6-7.
21997 Buckmannia sp. — Hagele: 52, fig. p. 52 lower left.

Material. 2 specimens, SNSB-BSPG 2016 XXI 1696—
1697.

Description. Shell lens-shaped with very low spire; larg-
er specimen 12 mm wide; last whorl embracing most of
previous whorls; sutures indistinct; apex rounded; shell
smooth; periphery evenly rounded; base flat; base and
aperture incompletely preserved; no umbilicus and orna-
ment visible; it is unclear whether the broad callus cover-
ing the umbilicus that would be typical of the genus Falsa-
taphrus is present or not.

Remarks. Falsataphrus corallensis (Buvignier, 1852)
sensu Griindel et al. (2020a) has at least sometimes a
higher spire (Griindel et al. 2020a: pl 12: figs 13, 14); oth-
er specimens are hardly distinguishable from the present
specimens (Griindel et al. 2020a: pl 12: figs 10, 11). Falsa-
taphrus corallensis sensu Loriol in Loriol and Koby (1890)
cannot be distinguished from F.? valfinense according to
its description.

Genus Torusataphrus Griindel, Keupp & Lang, 2017

Type species. Natica inornata Quenstedt, 1858; Upper
Jurassic; South Germany.

Torusataphrus inornatus (Quenstedt, 1858)?
pl. 10: figs 4-7 in Griindel et al. 2017)

22017 Torusataphrus inornatus (Quenstedt, 1858) nov. comb. -
Griindel et al.: 196, pl. 10, figs 4-7

Material. 1 specimen, SNSB—-BSPG 2016 XXI 1698.

Remarks. The present specimen fits T. inornatus in
general shell morphology. However, the characters typical
for the genus Torusataphrus (callus on base and thick-
ened outer lip) are not recognizable.
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Family Metriomphalidae Griindel, Keupp & Lang,
2017

Genus Metriomphalus Cossmann, 1916
(sensu Griindel 2009)

Type species. Turbo davousti d'Orbigny, 1850; Bathonian;
France.

Metriomphalus parvotuberosus Griindel, Keupp &
Lang, 2017
pl. 11: figs 10-16 in Griindel et al. (2017)

2017 Metriomphalus parvotuberosus n. sp. — Griindel, Keupp and
Lang: 197, pl. 11, figs 10-16.

2017 Metriomphalus parvotuberosus Griindel, Keupp & Lang,
2017 - Griindel: 29, pl. 6, fig. B.

Material. Saal: 3 specimens, SNSB-BSPG 2016 XXI
1699-1701; 1 specimen “Fundort 1985, liber Korallen-
stock, Sohle 2" (= locality 1985, above coral stock, level 2),
SNSB-BSPG 2016 XXI 1702; 3 casts of imprints that are
not present, SNSB-BSPG 2016 XXI 1703-1705.

Metriomphalus sp. 1
pl. 12: figs 1-4 in Griindel et al. (2017)

2017 Metriomphalus sp. 1 — Griindel, Keupp and Lang: 198, pl.
12, figs 1-4.

Material. 1 specimen, SNSB-BSPG 2016 XXI 1706.

Genus Planiturbo Fischer, 1969
(sensu Griindel et al. 2017)

Type species. Turbo planispira Cossmann, 1885; Batho-
nian; France.

Planiturbo funatus (Goldfuss, 1844)
pl. 12: figs 5-9 in Griindel et al. (2017)

2017 Planiturbo funatus (Goldfuss, 1844) — Griindel, Keupp and
Lang: 199, pl. 12, figs 5-9.

Material. 1 specimen “Fundort 1985, liber Korallenstock,
Sohle 2" (= locality 1985, above coral stock, level 2),
SNSB-BSPG 2016 XXI 1707; 2 specimens Saal, SNSB-
BSPG 2016 XXI 1708-1709.

Planiturbo procerus Griindel, Keupp & Lang, 2017
pl. 12: figs 10-13; pl. 15, fig. 7 in Griindel et al. (2017)

2017 Planiturbo procerus n. sp. — Griindel, Keupp and Lang: 200,
pl. 12, figs 10-13; pl. 15, fig. 7.

2017 Planiturbo procerus Griindel, Keupp & Lang, 2017 — Griindel:
29, pl. 6, fig. C.

Material. 3 specimens, SNSB—BSPG 2016 XXI 1710-1712.

Genus Caryomphalus Griindel, Keupp & Lang, 2017

Type species. Delphinula fumatoplicosa Quenstedt, 1858;
Kimmeridgian; South Germany.

Caryomphalus globatus (Buvignier, 1843)
Plate 2: figs 14, 15, Plate 3: fig. 1

2020 Caryomphalus globatus (Buvignier, 1843) n. comb. — Griin-
del, Hostettler and Menkveld-Gfeller: 238, pl. 9, figs 11-15, pl.
10, figs 1-13 (here more synonymy and chresonymy).

Material. 3 specimens Saal, SNSB-BSPG 2016 XXI
1713-1715; 1 specimen Saal, “Fundort 1985, tiber Koral-
lenstock, Sohle 2" (= locality 1985, above coral stock, level
2), SNSB-BSPG 2016 XXI 1716.

Description. Shell broadly turbiniform; illustrated
specimen 18 mm high; mature whorls evenly convex
with periphery at mid-whorl; sutures impressed; earliest
preserved whorls have a pronounced edge below mid-
whorl; whorl face between edge and adapical suture
forms oblique ramp, vertical below edge; ramp initially
with three, later with four spiral cords; shell below edge
initially with one spiral cord, later with two spiral cords;
edge becomes increasingly less pronounced and rounded
on penultimate whorl; last whorl evenly rounded, marked-
ly convex with periphery at mid-whorl and evenly rounded
transition to moderately convex base; suture considerably
deflected downward in last whorl so that another 4-5
spiral cords are exposed on penultimate whorl; 17 spiral
cords are present on last whorl from suture to middle of
base; all spiral cords are densely covered with small pus-
tules; axial ribs absent, or only faint axial ribs on last third
of last preserved whorl; base narrowly phaneromphalous;
aperture circular.

Remarks. The variability of this species could not be
assessed, because only few specimens are at hand. The
two best preserved specimens resemble those intermedi-
ate between variants 1 and 3 of Caryomphalus globatus
sensu Griindel et al. (2020).

Caryomphalus sp., cf. concavus Griindel, Keupp &
Lang, 2017
Plate 3: figs 2-3

Material. 1 specimen from Saal, SNSB—-BSPG 2016 XXI
1717.

Description. Shell trochiform; illustrated specimen 14
mm high; whorls weakly convex, evenly expanding; ear-
liest preserved whorl with two nodular spiral cords, one
in suprasutural position, other spiral cord between edge
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and abapical suture; a further spiral cord soon appears
above edge; this spiral cord is initially weaker than the oth-
er cords but rapidly becomes as strong as other cords;
suture somewhat deflected downward on the last part of
last whorl, so that another spiral cord becomes exposed
on penultimate whorl; edge becomes weaker, and chang-
es to a regular spiral cord on last whorl so that whorl face
becomes convex with evenly rounded transition to base;
base narrowly phaneromphalous, weakly convex, covered
with ca. 10 spiral cords that are somewhat weaker than
those on whorl face; all spiral cords bear fine tubercles
that are elongated in prosocline direction; details of round
aperture not preserved.

Remarks. In Caryomphalus concavus Griindel,
Keupp & Lang, 2017, the late whorls are more rapidly
increasing (more concave flanks of shell); it has axial
ribs on the early whorls, and the inner spiral cords on
the base are separated by wider interspaces than the
outer spiral cords.

Family Proconulidae Cox, 1960 (in Knight et al.)
Genus Proconulus Cossmann, 1918

Type species. Trochus (Ziziphinus) guillieri Cossmann,
1885; Bathonian; France.

Proconulus? sp. 1 sensu Griindel, Keupp & Lang
(2017)
Plate 3: fig. 4

2017 Proconulus? sp. 1 — Griindel, Keupp and Lang: 193, pl. 8,
figs 5-6.

Material. 3 specimens, SNSB-BSPG 2016 XXI 1718-
1720.

Family Nododelphinulidae Cox in Knight et al.
1960

Genus Nododelphinula Cossmann, 1916

Type species. Delphinula buckmanni Morris & Lycett,
1851; Middle Jurassic; England.

Nododelphinula oblonga sp. nov.
https://zoobank.org/79FOD5A3-6CE6-4943-A94E-A7A63CF59ACY
Plate 3: figs 5-9

Etymology. Latin oblongum - protruding, because of the
protruding keel.

Holotype. SNSB-BSPG 2016 XXI 1721 (Plate 3: figs
5-7), collection Sylla.

Paratype. 1 specimen, SNSB-BSPG 2016 XXI 1930,
collection Lang.

Type locality and stratum. Upper Jurassic (Kimmeridg-
ian) reefal limestones from the locality Saal near Kelheim,
Lower Bavaria (Griindel et al. 2015, 2022).

Diagnosis. Whorl face with strongly projecting keel and
subsutural row of nodes; base entirely covered with spi-
ral cords, one of them encircles umbilicus and is stronger
with larger nodes; aperture is more or less pentagonal.

Description. Shell lowly trochiform with gradate spire,
about as wide as high; larger specimen is 29 mm wide;
earliest whorls are poorly preserved; first recognizable
sculpture is an edge roughly in the mid-whorl, which is
reinforced to form a keel; area adapical to the edge/keel
forming broad, oblique ramp; whorl face below edge/keel
approximately vertical, concave; during growth, keel first
approaches abapical suture and then moves away again
as suture sinks; keel nodular (not always clearly); nodes
weaken during ontogeny; a row of nodes present below
adapical suture; whorl face completely covered with spi-
ral cords; weak, blurry, barely recognizable axial ribs run
from suture to suture; spiral cord at border to base slightly
weaker than keel; whorl face between these keel and bor-
der spiral cord concave, covered with slightly nodular spiral
cords; base flat with angular transition to whorl face where
spiral cord is situated; base distinctly phaneromphalous,
covered with several spiral cords; particularly strong spi-
ral cord surmounts umbilicus, having significantly larger
nodes than those on whorl face; nodes have a pit in ap-
ertural portion and thus resemble hollow spines; aperture
only incompletely preserved, having pentagonal outline.

Remarks. Delphinula serrata Buvignier, 1852 has a lower
shell, the keel has stronger nodes, lacks the strong spiral
cord surrounding the umbilicus, and has fewer but stron-
ger spiral cords on the base. Turbo valfinensis Etallon sen-
su Loriol in Loriol and Bourgeat 1886-1888 (pl. 20, fig. 2,
non fig. 3) has a more pronounced tuberculate ornament,
the axial ribs are more distinct, the spiral cords are weak-
er and more numerous, and it lacks the strong spiral cord
surrounding the umbilicus. The latter characteristic ap-
plies also to Turbo plicatocostatus Zittel, 1873 and to the
species of the same name sensu Loriol in Loriol and Koby
(1894). In both cases, the keel is weaker and the subsutural
row of nodes is missing, the aperture is more rounded.

Genus Serrettella Fischer & Weber, 1997

Type species. Trochus humbertinus Buvignier, 1852; Ox-
fordian; France.

Serrettella gerberi (Griindel, Keupp & Lang, 2017),
comb. nov.
Plate 3: figs 10-13

2017 Amphitrochus? gerberi n. sp. — Griindel, Keupp and Lang:
194, pl. 9, figs 6-9.

Material. Saal, “Fundort 1985, (iber Korallenstock, Sohle 2”
(= locality 1985, above coral stock, level 2): 3 specimens,
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Plate 3. (1) Caryomphalus globatus (Buvignier, 1843), SNSB-BSPG 2016 XXI 1713, lateral view, width 15 mm. (2, 3) Caryomphalus sp.,
cf. concavus Griindel, Keupp & Lang, 2017, SNSB-BSPG 2017 XXI 1717, lateral and basal views, height 14 mm, width 12 mm. (4) Pro-
conulus? sp. 1 sensu Griindel, Keupp and Lang (2017), SNSB-BSPG 2016 XXI 1718, lateral and basal views, height 11 mm. (5-7) No-
dodelphinula oblonga sp. nov., holotype, SNSB-BSPG 2016 XXI 1721, lateral views, apertural and abapertural, basal view, width 26 mm.
(8-9) Nododelphinula oblonga sp. nov., paratype, SNSB-BSPG 2016 XXI 1930, collection Lang, shell in lateral and dorsal view, width
27 mm. (10-12) Serrettella gerberi (Griindel, Keupp & Lang, 2017), SNSB-BSPG 2016 XXI 1722, lateral, basal views and aperture, width
13 mm. (13) Serrettella gerberi (Griindel, Keupp & Lang, 2017), locality 1985, above coral stock, level 2, SNSB-BSPG 2016 XXI 1723, lat-
eral view, width 9.5 mm. (14, 15) Heliacanthus sp. 1, SNSB-BSPG 2016 XXI 1726, abapertural and apertural lateral views, height 12 mm.
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SNSB-BSPG 2016 XXI 1722-1724, Saal, “Fossilnest
Sohle 3-4" (= fossil nest level 3—-4): 1 specimen, SNSB-
BSPG 2016 XXI 1725.

Description. The shell is broadly trochiform; larg-
est specimen 14 mm wide; first approximately 2 whorls
convex, without visible ornament (due to preservation?);
whorl face of later whorls become straight, and sutures
become inconspicuous; above abapical suture, a distinc-
tive keel-like protruding spiral cord is formed, as well as 4
weaker ones between this cord and the adapical suture;
whorl face slightly angulated by the keel-like spiral cord;
as suture sinks, first one and then a second spiral cord be-
come visible on penultimate whorl; both almost as strong
as the keel-like spiral rib; transition from whorl face to the
moderately convex base evenly rounded; 7-8 spiral cords
on the base; all spiral cords densely covered with small
pustules (not always clear due to preservation); aperture
round with adapical canal; abapical edge of aperture
broadly rounded.

Remarks. In contrast to the description given by Griin-
del et al. (2017), the present material has only four addi-
tional, relatively strong spiral cords between the adapical
suture and the keel-like spiral cord. Moreover, the base
of the present material is completely covered with spiral
cords. Based on the limited material available, it cannot be
decided with certainty whether these differences indicate
genuine morphological differences (in which case there
would probably be two separate species) or whether they
reflect intraspecific variation or are due to preservation.

Serrettella humbertina (Buvignier) sensu Griindel et al.
(2020a) has a subsutural spiral cord covered with stron-
ger nodes, more than 4 weaker spiral cords between the
adapical suture and the keel-like reinforced spiral cord, the
nodes of the keel-like spiral cord increase in size during
ontogeny. “Serrettella nov. gen. humbertina (Buv.)” sensu
Fischer and Weber (1997) has a more concave whorl face
between the keel and the adapical suture, and the keel-like
spiral cord is higher on the whorl face. Trochus humberti-
na Buvignier, 1852 also has a row of reinforced subsutural
nodes, the shell is higher in relation to the width and thus
more slender.

Genus Heliacanthus Daqué, 1938 (in Wenz)

Type species. Turbo thurmanni Pictet & Campiche, 1863;
Early Cretaceous; Switzerland.

Heliacanthus sp. 1
Plate 3: figs 14-15, Plate 4: Fig. 1

Material. 4 specimens, SNSB-BSPG 2016 XXI 1726-
1729.

Description. Shell broadly turbiniform with gradate
spire; largest specimen 20 mm wide; first recognizable
sculpture is a distinct edge situated high on whorl face
which separates an approximately horizontal ramp from

a vertical abapical part; subsutural spiral cord; two spiral
cords appear on either side of edge; orthocline, bulging,
blurred axial ribs run from suture to suture; nodules at in-
tersections of axial ribs with subsutural spiral cord and
edge; nodes have a pit in apertural direction; base pha-
neromphalous, slightly convex with angular transition to
whorl face; base is covered with 5-6 relatively weak spiral
cords in the outer area and three strong nodular spiral ribs
near center; all weaker spiral cords are finely crenulated;
axial ribs very weak on base; aperture not preserved.

Remarks. ?Nododelphinula sp. sensu Hagele (1997) is
smaller, lacks clear axial ribs, the bordering spiral cord at
the transition to the base lacks nodes, on the base there is
only a hump-shaped spiral cord that surrounds the umbili-
cus. Heliacanthus epulus (d’Orbigny) sensu Hagele (1997)
has smaller and more numerous nodes on the edge, while
it lacks a reinforced spiral cord with larger nodes at the
transition to the base. Metriomphalus (Metriacanthus) ru-
gosus (Buv.) sensu Fischer and Weber (1997) lacks axial
ribs, the nodes on the edge at the transition to the base
are larger and less numerous, and its base lacks strong
and nodular spiral cords.

Heliacanthus? sp. 2
Plate 4: figs 2-7

Material. 7 specimens, SNSB—-BSPG 2016 XXI 1730-1736.

Description. Shell broadly trochiform with rapidly ex-
panding whorls and gradate spire; one of the better pre-
served specimens 20 mm wide; earliest whorls clearly ex-
posed due to rapid sinking of suture; whorls ornamented
with spiral cords and axial ribs, with nodular intersections;
last whorl with rapidly forming wide, oblique ramp; sub-
sutural row of small tubercles; at least 5 slightly knobby
spiral cords on ramp; strong keel delimits ramp; keel with
rapidly enlarging tubercles (approximately 9 on the last
whorl); whorl face below keel vertical and delimited abapi-
cally by second knobby keel; at least two weak knobby
spiral cords between two keels; a third, somewhat weaker
keel forms border to almost flat base; two weak, knobby
spiral cords present between second and third keel; base
incompletely preserved, covered with several spiral cords;
growth lines approximately straight, prosocline; aperture
very large, round.

Remarks. Turbo (Sarmaticus) stephanophorus Zittel,
1873 is more slender, it has fewer nodes on the keels and
on the base, there is only a single nodular spiral cord visi-
ble (= bordering spiral cord)

Nododelphinulidae? gen. et sp. indet.
Plate 4: figs 8—-11

Material. 1 specimen, SNSB—-BSPG 2016 XXI 1737.
Description. Shell broadly turbiniform, with gradate

spire; specimen 17 mm wide; earliest visible ornament

consists of two edges, one at about mid-whorl, the other
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Plate 4. (1) Heliacanthus sp. 1, SNSB-BSPG 2016 XXI 1726, basal view, width 12 mm. (2-6) Heliacanthus? sp. 2, SNSB-BSPG 2016
XX1 1730, (2, 5) lateral and apical view, width 20 mm, (3) apex in lateral view, height 11 mm, (4) shell detail in lateral view, height 11
mm, (6) detail apical view, width 15 mm. (7) Heliacanthus? sp. 2, SNSB-BSPG 2016 XXI 1731, apertural view, height of aperture 19
mm. (8-11) Nododelphinulidae? gen. and sp. indet., SNSB-BSPG 2016 XXI 1731, (8, 10) lateral and lapical views, width of specimen
17 mm, (9) apex in lateral view, height 10 mm, (11) detail of base, width 14 mm. (12, 13) Creniturbo gibbosus sp. nov. (specimen lost),
collection Lang, apical and lateral views. (14, 15) Creniturbo gibbosus sp. nov., holotype, SNSB—BSPG 2016 XXI 1738, (collection Lang),
oblique basal and lateral views, width 6.5 mm.
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suprasutural; whorl face above adapical edge forms
oblique ramp, approximately vertical below edge; nodu-
lar spiral cord in subsutural position; between this cord
and adapical edge, first one, then a second spiral cord
appear on ramp and also on whorl face between edg-
es; whorl face ornamented with widely spaced, bulging
axial ribs that continue onto center of base; axial ribs
approximately orthocline on whorl face and distinct-
ly opisthocline on base; adapical edge with numerous
small nodes in early whorls but fewer and larger nodes
on last whorl; same trend on abapical edge, but not as
distinct; nodes spirally elongated, tapering in abapertural
direction with narrow beginning and trumpet-like widen-
ing in apertural direction; spoon-like pits at apertural end
of nodes, which terminate abruptly, immediately followed
by narrow beginning of next node; widened spoon-like
ending of elongate nodes lies at intersection of axial ribs
and spiral cords; base flatly convex with angular transi-
tion to whorl face; base covered with nodular spiral cords;
aperture not preserved.

Remarks. The morphology of the spirally elongated
nodes is to our knowledge unique; we know of no other
example from the literature.

Superfamily and family unclear
Genus Creniturbo Cossmann, 1919

Type species. Trochus dirce d'Orbigny, 1853; Oxfordian;
France.

Creniturbo gibbosus sp. nov.
https://zoobank.org/6586DE91-8FDD-4991-97D6-04E1A1CBSEIA
Plate 4: figs 12-15

Etymology. Latin gibbus — nodes; for the abapical row of
large nodes.

Holotype. SNSB-BSPG 2016 XXI 1738 (pl. 4, figs 14~
15), collection Lang.

Paratypes. 6 specimens from Saal (4 specimens col-
lection Lang: SNSB-BSPG 2016 XXI 1739-1742, 2 speci-
mens collection Sylla: SNSB-BSPG 2016 XXI 1743-1744)

Other material. A questionable specimen from Saal,
collection Lang.

Type locality and stratum. Upper Jurassic (Kimmeridg-
ian) reefal limestones from the locality Saal near Kelheim,
Lower Bavaria (Griindel et al. 2015, 2022).

Diagnosis. Shell broadly trochiform, gyroscopic; whorl
face slightly concave, with several weak spiral lirae; suture
shallow, inconspicuous; edge at transition from whorl face
to base with 10-13 large rounded nodes, visible slightly
above suture in spire whorls; aperture has circular lumen;
tongue-shaped callus covers center of base.

Description. Only juvenile specimens at hand are rel-
atively well-preserved; fully grown but poorly preserved
specimens up to 16 mm wide; shell broadly trochiform,

gyroscopic; whorl face slightly concave; edge at transition
from whorl face to base with 10-13 large rounded nodes,
visible slightly above suture in spire whorls; suture wavy
due to nodes; whorl face covered with very faint spiral li-
rae (usually not visible due to preservation); it is not cer-
tain whether spiral lirae are also present on nodes; base
slightly convex and set off from whorl face at an angle;
growth lines on base opisthocyrt; spiral lirae probably also
present on base, but obscured by preservation; aperture
has circular lumen, slightly tapering adapically; tongue-
shaped callus covers center of base.

Remarks. Creniturbo dirce (d'Orbigny), the type species
and the only other species assigned to Creniturbo, has a
double row of nodes at the basal edge and it has a much
stronger spiral cords.

Creniturbo sp. 1
Plate 5: figs 1-4

Material. 4 specimens from Saal: SNSB-BSPG 2016 XXI
1745-1748 (2 specimens collection Sylla, 1 specimen
collection Keupp, 1 specimen collection Lang).

Description. The present specimens are moderately to
poorly preserved; shape, size and sculpture correspond -
as far as can be seen - to those of the Creniturbo gibbo-
sus n. sp.; however, the present specimens have a more
or less distinct spiral cord on the base, directly below the
basal edge; additional faint spiral cords obscured by poor
preservation present on base; nodes on basal angulation
much weaker than in Creniturbo gibbosus.

Remarks. Cerithium binodum Buvignier, 1852 is larger,
its base is more convex and it has two rows of nodes on
the basal edge. Creniturbo dirce (d'Orbigny) sensu Loriol
in Loriol and Koby (1890) is also larger with a double row
of nodes on the basal edge and it has strong spiral cords
on the base.

Genus Kelheimia gen. nov.
https:/zoobank.org/16E88CBF-6532-4458-OF42-9B3A190D7F 44

Derivatio nominis. After the city of Kelheim that is close
to the Saal quarry.

Type species. Kelheimia triangulata n. sp.; upper Kim-
meridgian; South Germany.

Diagnosis. Shell broadly trochiform, conical, slight-
ly coeloconoid with early whorls more slender than late
whorls; early whorls with ornament of intersecting spiral
cords and axial ribs; late whorls ornamented with few
wide spiral cords; transition from whorl face to base at
sharp, angular edge; base slightly convex, covered with
spiral cords; aperture large with circular lumen and cal-
lous inner lip; growth lines straight, prosocline.

Remarks. Pyrgotrochus P. Fischer, 1885 and Conotom-
aria Cox, 1959 have more evenly increasing whorls, a less
pronounced ontogenetic sculptural change, a flat base
and a selenizone located well above the abapical suture.
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Kelheimia triangulata sp. nov.
https://zoobank.org/244B074C-DFAE-4FC1-A4A3-22670DA27F5F
Plate 5: figs 5-11

Etymology. Latin triangulus — because of the triangular
outline of the shell.

Holotype. SNSB—BSPG 2016 XXI 1749 (Plate 5: figs 5-7).

Paratypes. 8 specimens, SNSB—BSPG 2016 XXI 1750—
1757.

Type locality and stratum. Upper Jurassic (Kimmeridg-
ian) reefal limestones from the locality Saal near Kelheim,
Lower Bavaria (Griindel et al. 2015, 2022).

Diagnosis. As for genus.

Description. Shell broadly trochiform, conical, slight-
ly coeloconoid; a specimen is 48 mm wide; early whorls
slender with distinct sutures; later whorls increase more
rapidly producing coeloconoid shell shape; late whorls
with straight whorl face, separated by inconspicuous
sutures; early whorls with edge above mid-whorl sep-
arating oblique ramp and vertical abapical whorl face;
several spiral cords present on both whorl portions; ap-
proximately 9 bulging, relatively wide axial ribs run from
suture to suture forming nodes on edge; as width growth
accelerates, edge and axial ribs disappear; straight
whorl face of late whorls covered with about 8 spiral
cords; cords wider than separating furrows; growth lines
straight to weakly prosocyrt, prosocline on whorl face
and base; transition from whorl face to base at sharp,
angular edge; base anomphalous, slightly convex, cov-
ered with wide spiral cords; aperture large with circular
lumen and callous inner lip.

Remarks. Brachytrema (Petersia) sp. sensu Héagele
(1997) has bulgy axial ribs on the last whorls and seve-
real folds inside the aperture (on olumella and outer lip).
In Pyrgotrochus cyproea (d'Orbigny) sensu Fischer and
Weber (1997), the whorls are has regularly increasing in
width, it has a selenizone, its ornament does not show
ontogenetic change, and its spiral cords are narrower.
Pleurotomaria berlieri Loriol in Loriol and Girardot (1903)
(based on a steinkern) is larger, lacks distinct ornamenta-
tion, and its aperture has an edge.

Vetigastropoda gen. et sp. indet.
Plate 5: figs 12-15

Material. 1 specimen, SNSB-BSPG 2016 XXI 1758.

Description. Shell broadly trochiform, 22 mm high;
whorls low, angulated somewhat above abapical suture;
edge covered with numerous nodules, possibly repre-
senting base of hollow spines; two weak subsutural spi-
ral cords without nodes appear on last whorl; whorl face
straight and without sculpture between basal edge and
abapical spiral cord; nodular basal edge emerges at su-
ture; base flat, concave in center; transition from whorl
face to base angular; base without visible ornament; ap-
erture not preserved.

Remarks. This specimen resembles the Triassic gen-
era Ampezzalina Bandel, 1993 and Bandelastraea Niitzel

& Kaim, 2014 (see Karapunar and Niitzel 2021, figs 78, 79)
but its preservation is too poor for identification.

Subclass Neritimorpha Koken, 1896
Superfamily Neritoidea Rafinesque, 1815
Family Pileolidae Bandel, Griindel & Maxwell, 2000

Genus Dauterria Griindel, Keupp & Lang, 2015

Type species. Dauterria variocostata Griindel, Keupp &
Lang, 2015; upper Kimmeridgian; South Germany.

Dauterria rotundata Griindel, Keupp & Lang, 2015
pl. 1: figs 1-4 in Griindel et al. (2015)

1997 Pileolus (Pileolus) minutus Zittel, 1873 — Hagele: 60, fig. p.
60, lower left.

2015 Dauterria rotundata n. sp. — Griindel, Keupp and Lang: 79,
pl. 1, figs 1-4.

2017 Dauterria rotundata Griindel, Keupp & Lang, 2015 - Griindel:
30, pl. 8, fig. A.

Material. SNSB-BSPG 2016, Saal: 30 mostly juvenile
specimens; ,Sohle 2 {iber Korallenstock” (= level 2 above
coral block): 5 specimens.

Dauterria variocostata Griindel, Keupp & Lang, 2015
pl. 1: figs 5-9 in Griindel et al. (2015)

2015 — Dauterria variocostata n. sp. — Griindel, Keupp and Lang:
80, pl. 1, figs 5-9.

Material. 3 specimens, SNSB-BSPG 2016 XXI.

Genus Pileopsella Griindel, 2004

Type species. Pileolus laevis Sowerby, 1823; Bathonian;
England.

Pileopsella biconvexa Griindel, Keupp & Lang, 2015
pl. 1: figs 10-13 in Griindel et al. (2015)

2015 Pileopsella biconvexa n. sp. — Griindel, Keupp and Lang: 82,
pl. 1, figs 10-13.

Material. 5 specimens, SNSB-BSPG 2016 XXI.

Family Parvulatopsidae Griindel, Keupp & Lang, 2015
Genus Parvulatopsis Griindel, Keupp & Lang, 2015

Type species. Parvulatopsis quinquecostatus Griindel, Ke-
upp & Lang, 2015; upper Kimmeridgian; South Germany.
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Plate 5. (1, 2) Creniturbo sp., SNSB-BSPG 2016 XXI 1745, lateral and basal views, width 13 mm. (3, 4) Creniturbo sp., SNSB-BSPG
2016 XXI 1746, collection Lang, (3) detail of base, width 3.2 mm, (4) lateral view, width 3.5 mm. (5-7) Kelheimia triangulata sp. nov., ho-
lotype, SNSB-BSPG 2016 XXI 1749, (5, 7) lateral and apical views, width 23 mm, (6) apex in lateral view, height 9 mm. (8—-10) Kelheimia
triangulata sp. nov., paratype, SNSB—BSPG 2016 XXI 1750, lateral, apical and basal views, width 47 mm. (11) Kelheimia triangulata sp.
nov., paratype, SNSB—BSPG 2016 XXI 1751, oblique basal view with aperture, height of aperture 32 mm. (12-15) Vetigastropoda gen.
and sp. indet., SNSB-BSPG 2016 XXI 1758, (12, 15) lateral and basal views, width 23 mm, (13) detail of lateral view, width 12 mm,
(14) detail of ornament, height 10 mm. (16) Parvulatopsis? sp. 1, SNSB-BSPG 2016 XXI 1759, lateral view, width 12 mm.
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Parvulatopsis quinquecostatus Griindel, Keupp &
Lang, 2015
pl. 8: figs 17 in Griindel et al. (2015)

2015 Parvulatopsis quinquecostatus n. sp. — Griindel, Keupp and
Lang: 85, pl. 8, figs 1-7.

2017 Parvulatopsis quinquecostatus Griindel, Keupp & Lang,
2015 - Griindel: 30, pl. 9, fig. A.

Material. 5 specimens, SNSB-BSPG 2016 XXI.

Parvulatopsis? sp.
Plate 5: fig. 16; Plate 6: figs 1, 2

Material. 5 juvenile specimens, SNSB-BSPG 2016 XXI
1759-1763.

Description. Shell-broadly turbiniform, egg-shaped,
low-spired with rapidly increasing whorls; largest speci-
men 12 mm wide; smallest specimen 7 mm wide (best
preserved one); whorls convex; suture sinks significantly
during ontogeny; whorl face ornamented with 5 strong,
knobby spiral cords; distances between adapical suture
and adapical spiral cord as well as between this and the
2 spiral cord particularly wide; this portion of whorl face
distinctly oblique; whorl face vertical between 2™ and 3™
spiral cords; 4-6 weak spiral cords without nodes be-
tween strong spiral cords; growth lines straight, proso-
cline from adapical suture to center of the base.

Remarks. Juvenile specimens of Bipartopsis robustus
Griindel et al., 2015 are smaller, the distances between the
strong spiral cords are approximately the same but overall
narrower than in Parvulatopsis? sp. and the adapical whorl
face is not as oblique (in lateral view). Neritopsis jurensis
Miinster sensu Kuhn (1939) has 3 spiral cords at equal dis-
tances on the whorl face and strong axial ribs (according
to the description, not visible in Kuhn’s (1939) illustration).

Family Neridomidae Bandel, 2008
Genus Neridomus Morris & Lycett, 1851

Type species. Neridomus anglica Cox & Arkell, 1950 =
Nerita (Neridomus) hemisphaerica Roemer sensu Morris
& Lycett, 1851; middle Jurassic; England.

Neridomus hemisphaerica (Roemer, 1836)
Plate 6: figs 3-7

2019 Neridomidae oder Naticidae — Werner: 21, figs 15-16.
2019 Gastropode non det. — Werner: 21, fig. 17.

Material. 10 specimens (illustrated ones SNSB-BSPG
2016 XXI 651, 1764-1765) from Saal.

Description. Shell oblique oval in lateral view, some-
what wider than high, with convex whorls; periphery low on
whorls; largest specimen 39 mm high; spire very low; very

large body whorl, embracing most of previous whorls; su-
tures very shallow, indistinct; aside from growth lines, no
sculpture visible; growth lines prosocline and weakly pro-
socyrt from adapical suture to center of the base; aperture
teardrop-shaped with strongly and asymmetrically convex
outer lip and almost straight inner lip; aperture pointed
adapically and broadly rounded abapically; callus very
wide with a concave-convex outer edge; color patterns of
irregular patches preserved on several specimens.

Remarks. It is possible that Neridomus hemisphaerica
is identical with Neridomus sp. 1 as reported by Griindel
et al. (2015) that had been only known from two poorly
preserved specimens which are smaller and have an ap-
proximately evenly convex outer edge of the callus (may-
be due to preservation). The numerous described but fea-
ture-poor Neridomus species show only few characters
and can hardly be reliably distinguished from each other
based on the literature. The present assignment to Nerido-
mus hemisphaerica Roemer is not certain. Roemer (1836)
described this taxon from the Portlandian. According to
his illustrations, the present material could be identical
with Roemer’s (1836) taxon. Hardly distinguishable forms
have been repeatedly reported from the Upper Jurassic (e.
g., Loriol 1881; Loriol in Loriol and Bourgeat 1886; P&elint-
sev 1926; Cox 1965; Fischer and Weber 1997).

Superfamily Neritopsoidea Gray, 1847
Family Neritopsidae Gray, 1847
Subfamily Neritopsinae Gray, 1847

Genus Neritopsis Grateloup, 1832

Type species. Neritopsis moniliformis Grateloup, 1832;
Tertiary; France.

Neritopsis? rotundatus sp. nov.
https://zoobank.org/DFA0C225-7054-4C52-ABAB-4699E4478BC8
Plate 6: figs 8-12

2017 Metriomphalidae n. gen.? sp. 1 — Griindel, Keupp and Lang:
203, pl. 15, figs 8-13.

Etymology. Latin rotundatum - rounded (because of the
round shell shape).

Holotype. SNSB-BSPG 2016 XXI 1767 (Plate 6: figs
8-12).

Paratypes. 5 specimens from Saal. SNSB-BSPG 2016
XX11768-1772.

Type locality and stratum. Upper Jurassic (Kimmeridg-
ian) reefal limestones from the locality Saal near Kelheim,
Lower Bavaria (Griindel et al. 2015, 2022).

Diagnosis. Shell neritiform, low-spired with large last whorl
that is evenly convex (from adapical suture to the center of
the base) and evenly covered with more than 15 spiral cords;
spiral cords are about as wide as spiral furrows separating
them; spiral cords entirely covered with small nodes; axial
ribs absent; no callous formations visible in apertural area.
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Description. Shell neritiform, holotype (largest speci-
men) 14 mm wide and high;

late whorls strongly and evenly convex (including base);
in some specimens, a spiral cord is reinforced near adapi-
cal suture, slightly angulating whorl face and delimiting a
ramp with several spiral cords; first recognizable sculpture
consists of 4-6 spiral cords lacking nodes; cords almost
equally strong or alternation of stronger and weaker cords;
further spiral cords evenly cover whorl face and base; holo-
type has 18 spiral cords from adapical suture to center of
base; during growth, spiral cords become equal in strength;
numerous small, densely packed nodes present on spiral
cords of last whorl; nodes have deep pit in apertural direc-
tion, thus resembling short hollow spines; axial ribs absent,
only weakly reinforced growth lines can be seen in spiral fur-
rows; whorl face and base evenly rounded; base anompha-
lous; aperture broadly oval, slightly tapering adapically and
widely rounded abapically; callous formations lacking.

Remarks. Neritopsis buchini Guirand & Ogérien, 1865
has fewer spiral cords, the spiral cords are wider than the
separating grooves, the tubercles are less numerous and
not as distinct. Neritopsis buchini sensu Loriol in Loriol and
Bourgeat (1886-1888) also has fewer spiral cords. The
spiral cords of Neritopsis buchini are significantly narrower
than the spiral grooves separating them and there are fewer
nodes on the spiral cords. Neritopsis imbricata Etallon sen-
su Loriol in Loriol and Bourgeat (1886-1888) has a more
inflated last whorl, the nodes on the spiral cords are small-
er and more numerous. Neritopsis imbricata sensu Zittel
(1873) has a more transversely elongated shell shape, the
outer lip of the aperture is strongly asymmetrically convex
with the periphery is low on the whorls. Nerita goldfussi Ke-
ferstein sensu Goldfuss (1844) is adapically flattened with
a sunken apex and fewer spiral cords of variable thickness.
The aperture of Neritopsis? rotundatus n. sp. seems to be
asymmetrical and not symmetrical as would be typical for
the genus Neritopsis (see Kaim and Sztajner 2005).

Subfamily Cassianopsinae Bandel, 2007
Genus Wallowiella Fryda, Blodgett & Stanley, 2003

Subgenus Wallowiella (Plicaropsis) Griindel, Keupp
& Lang, 2015

Type species. Neritites cancellatus Stahl, 1824; upper
Kimmeridgian; South Germany.

Wallowiella (Plicaropsis) cancellata (Stahl, 1824)
Plate 6: figs 13, 14 (adult), Plate 7: figs 1, 2 (juvenile)

2015 Wallowiella (Plicaropsis) cancellata (Stahl, 1824) — Griindel,
Keupp and Lang: 88, pl. 4, figs 5-14; pl. 5, figs 1-4 (here more
synonymy and chresonymy).

2016 Wallowiella (Plicaropsis) cancellata Stahl, 1824) - Griindel,
Hostettler and Menkveld-Gfeller: 510, pl. 5, figs 5-11.

2017 Wallowiella (Plicaropsis) cancellata (Stahl, 1824) — Griindel:
30, pl. 9B.

Material. Total of 27 specimens; 17 specimens from
Saal; 10 specimens from Saal level 4, location 1 (“Sohle
4, Fundstelle 1"); 2 specimens figured: SNSB-BSPG 2016
XXI1773-1774.

Remarks. Many of the studied specimens from the Syl-
la collection differ from those reported by Griindel et al.
(2015) by having an alternation of weak and strong spiral
cords. These weaker spiral cords are, however, distinctly
stronger than the lirae of Hayamiella schaeferi Griindel et
al,, 2015 in the same position. The nodes at the intersec-
tions of axial ribs and spiral cords are sometimes elongat-
ed like spines. The attribution of the present material to
the species Wallowiella (Plicaropsis) cancellata is support-
ed by the square pits formed by axial ribs and spiral cords
on the shell and the formation of a knob on the outer lip.

Wallowiella (Plicaropsis) compacta Griindel, Keupp
& Lang, 2015
Plate 7: figs 3-7

2015 Wallowiella (Plicaropsis) compacta n. sp. — Griindel, Keupp
and Lang: 89, pl. 5, figs 5-9.

Material. 1 specimen from the Sylla collection and 1 from

the Lang collection, SNSB—-BSPG 2016 XXI 1775-1776.
Remarks. Here, we illustrate two additional well-pre-

served specimens for a better understanding of the species.

Genus Cassianopsis Bandel, 2007

Type species. Naticella armata Minster, 1841; upper
Triassic; St. Cassian Formation (Italy).

Cassianopsis quenstedti (Brosamlen, 1909)
pl. 2: figs 10-14; pl. 3: figs 1-6 in Griindel et al. (2015)

2015 Cassianopsis quenstedti (Brosamlen, 1909) - Griindel,

Keupp and Lang: 92, pl. 2, figs 10-14; pl. 3, figs 1-6 (here
more synonymy and chresonymy).

Material. 2 specimens, SNSB-BSPG 2016 XXI.

Cassianopsis ratua Griindel, Keupp & Lang, 2015
pl. 3: figs 7-11 in Griindel et al. (2015)

2015 Cassianopsis ratua n. sp. — Griindel, Keupp and Lang: 94,
pl. 3, figs 7-11.

Material. 1 specimen, SNSB—-BSPG 2016 XXI.

Hayamiella Kase, 1984

Type species. Neritopsis (Hayamiella) japonica Kase,
1984; Early Cretaceous; Japan.
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Plate 6. (1, 2) Parvulatopsis? sp. 1, SNSB—-BSPG 2016 XXI 1759, lateral and apical views, width 12 mm. (3) Neridomus hemisphaerica (Ro-
emer, 1836), SNSB-BSPG 2016 XXI 1764, |ateral view, width 33 mm. (4, 5) Neridomus hemisphaerica (Roemer, 1836), SNSB-BSPG 2016
XXI1 651, lateral views, height 35 mm. (6, 7) Neridomus hemisphaerica (Roemer, 1836) with color pattern, SNSB—BSPG 2016 XXI 1765,
lateral and apical views, width 36 mm. (8—=12) Neritopsis? rotundatus sp. nov., holotype, SNSB—BSPG 2016 XXI 1767, (8—10) abapertural,
apertural and apical views, width 15 mm, (11) detail in oblique apical view, width 11 mm, (12) basal view, width 15 mm. (13, 14) Wallow-
iella (Plicaropsis) cancellata (Stahl, 1824) (adult), SNSB—-BSPG 2016 XXI 1773, lateral and basal views, width 21 mm.
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Hayamiella schaeferi Griindel, Keupp & Lang, 2015
pl. 5: figs 10—-15; pl. 6, fig. 1 in Griindel et al. (2015)

2015 Hayamiella schaeferi n. sp. — Griindel, Keupp and Lang: 96,
pl. 5, figs 10-15; pl. 6, fig. 1.

Material. 6 specimens and a cast of an imprint (imprint
not at hand), SNSB—BSPG 2016 XXI.

Hayamiella decussata (Miinster, 1844 in Goldfuss)
pl. 7: figs 1-4, pl. 8: figs 8—11 in Griindel et al. (2015)

2015 Hayamiella decussata (Miinster in Goldfuss, 1844) — Griin-
del, Keupp and Lang: 98, pl. 7, figs 1-4; pl. 8, figs 8-11 (here
more synonymy and chresonymy).

Material. 1 specimen, SNSB—-BSPG 2016 XXI.

Hayamiella subvaricosa (Brosamlen, 1909)
Plate 7: figs 8-10

1909 Neritopsis subvaricosa n. sp. — Brosamlen: 243, pl. 19, fig. 29.
1997 Neritopsis subvaricosa Broesamlen, 1909 — Hégele: 57, fig.
p. 57, upper left, pl. 7, fig. 2.

Material. 4 specimens and a cast of an imprint (imprint not
at hand); illustrated specimen SNSB-BSPG 2016 XXI 1777.

Remarks. This species was not available for the study
of Griindel et al. (2015). Brosamlen (1909) gave an accu-
rate description. In the material at hand, only the illustrat-
ed specimen is almost complete. The aperture is rounded
with a strongly convex outer lip. The callus is only partially
preserved. At least three of the specimens are adults with
a width of 16—17 mm. This species differs from the sim-
ilar Hayamiella semiplicata (Brésamlen, 1909) by having
fewer axial ribs (about 7-8 per whorl) and the axial ribs do
not become weaker during late ontogeny.

Hayamiella semiplicata (Brosamlen, 1907)
pl. 6: figs 2-15 in Griindel et al. (2015)

2017 Hayamiella semiplicata (Brésamlen, 1907) — Griindel, Ke-
upp and Lang: 100, pl. 6, figs 2-15 (here more synonymy and
chresonymy).

Material. 1 specimen, SNSB—-BSPG 2016 XXI.

Remarks. In the present specimen, the reduction of the
axial ribs occurs very early. Approximately 4/5ths of the
last whorl have no axial ribs.

Hayamiella? sp.
Plate 7: figs 11,12

1997 Neritopsis sp. 1 — Hagele: 58, fig. p. 58, upper left, pl. 7, fig. 5.

Material. 2 specimens, illustrated specimen SNSB-BSPG
2016 XXI1778.

Description. Shell neritiform, low-spired, apex almost
flat, barely protruding last whorl in lateral view; larger shell
11 mm wide; wide ramp is inclined towards whorl axis; or-
nament of last whorl consists of 5 strong spiral cords ap-
proximately equally spaced; approximately 10 strong, widely
spaced axial ribs run from adapical suture to center of base;
intersections of strong spiral cords and axial ribs nodular;
several weak spiral cords on ramp and between two strong
spiral cords of rest of shell; intersections these weak spiral
cords with axial ribs lack nodes; aperture unknown.

Remarks. Neritopsis cottaldina d'Orbigny, 1852 as illus-
trated by Loriol in Loriol and Bourgeat (1886-1888, figs
3-4,non figs 1-2, 5) resembles Hayamiella? sp. 1, but has
a distinctly elevated spire and more axial ribs per whorl.

Genus Bipartopsis Griindel, Keupp & Lang, 2015

Type species. Bipartopsis robustus Griindel, Keupp &
Lang, 2015; upper Kimmeridgian; South Germany.

Bipartopsis robustus Griindel, Keupp & Lang, 2015
pl. 7: figs 5-15 in Griindel et al. (2015)

2015 Bipartopsis robustus n. sp. — Griindel, Keupp and Lang: 55,
pl. 7, figs 5-15.

Material. 1 juvenile specimen, SNSB—BSPG 2016 XXI.

Subclass Caenogastropoda Cox, 1960

Cohort Sorbeoconcha Ponder & Lindberg, 1997
Superfamily unclear

Family Brachytrematidae Cossmann, 1906
Subfamily Brachytrematinae Cossmann, 1906

Genus Saalensia Griindel, Keupp & Lang, 2019

Type species. Saalensia birugata Griindel, Keupp & Lang,
2019; upper Kimmeridgian; South Germany.

Saalensia birugata Griindel, Keupp & Lang, 2019
Plate 8: fig. 1

2019 Saalensia birugata n. sp. — Griindel, Keupp and Lang: 101,
pl. 1, figs 10-16 (here more chresonymy and synonymy).

2020b Saalensia birugata Griindel, Keupp and Lang — Griindel,
Hostettler and Menkveld-Gfeller: 111, pl. 1, figs 10-12.

Material. 22 specimens, illustrated specimen SNSB-BSPG
2016 XX11779.

Remarks. The weakening of the abapical strong spiral
cord can begin in relatively early whorls. The adapical spi-
ral cord then protrudes.



40 Joachim Griindel & Alexander Niitzel: Late Jurassic gastropods from Saal, Germany

Plate 7. (1, 2) Wallowiella (Plicaropsis) cancellata (Stahl, 1824) (juvenile), SNSB—BSPG 2016 XXI 1774, abapertural and apertural views,
width 10 mm. (3, 4) Wallowiella (Plicaropsis) compacta Griindel, Keupp & Lang, 2015, SNSB-BSPG 2016 XXI 1775 (collection Lang),
lateral and axial views, width 17 mm. (5-7) Wallowiella (Plicaropsis) compacta Griindel, Keupp & Lang, 2015, c SNSB-BSPG 2016 XXI|
1776, abapertural and apertural views, width 18 mm. (8—=10) Hayamiella subvaricosa (Brésamlen, 1909), SNSB-BSPG 2016 XXI 1777,
abapertural, apertural and apical views, width 18 mm. (11, 12) Hayamiella? sp., SNSB—BSPG 2016 XXI 1778, abapertural and apical
views, width 11 mm.

Subfamily Loriolotrematinae Griindel, Hostettler &
Menkveld-Gfeller, 2020

Genus Loriolotrema Griindel, Hostettler &
Menkveld-Gfeller, 2020

Type species. Loriolotrema liriola Griindel, Hostettler and
Menkveld-Gfeller, 2020; Oxfordian; Switzerland.

Loriolotrema sp.
Plate 8: figs 2-4

Material. 1 specimen, SNSB-BSPG 2016 XXI 1780.
Description. Shell broadly biconical, with gradate
spire, 17 mm high, whorls low, rapidly increasing in width;
edge at about mid-whorl of first preserved whorls, de-
limiting oblique ramp from approximately vertical abapi-
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cal portion; weak spiral cords present on both sides of
edge; orthocline axial ribs run from suture to suture,
with wide interspaces; nodes at intersections of ribs and
edge; edge strengthened during ontogeny and axial ribs
become broadly bulging and blurred; nodes on intersec-
tions of ribs and edge become larger, rounder and also
include the spiral cord located between edge and border-
ing spiral cord as well as bordering spiral cord; several
spiral cords can be seen on wide, oblique ramp; base
slightly convex with 4 (5?) spiral cords broken down into
individual segments; spiral cords on base crossed by
weakly strengthened growth lines; base phanerompha-
lous; aperture strongly damaged.

Remarks. Loriolotrema? nodosa Griindel, Hostettler
and Menkveld-Gfeller is larger, the strong enlargement
of the nodes begins later in ontogeny, the spiral cords
on the base are not divided into partial segments.
Brachytrema kobyi Loriol in Loriol and Koby (1889) is
more slender, the whorls have a stronger keel and the
base has more and unsegmented spiral cords. Brach-
ytrema filosum (Buvignier) sensu Cossmann (1913) is
more slender, has more spiral cords on the base, the
axial ribs are not as wide and the nodes on the edge are
not as large.

Brachytrematidae? gen. and sp. indet.
Plate 8: fig. 5

Material. 1 specimen, Saal, SNSB-BSPG 2016 XXI 1781.

Description. Shell turbiniform, 29 mm high, only partly
preserved; whorls convex with numerous spiral cords and
widely spaced axial ribs; first recognizable sculpture con-
sists of edge directly above abapical suture; several weak
spiral cords and axial ribs between edge and abapical su-
ture; in the course of ontogeny, a spiral cord above edge
and a weakly tubercular spiral cord appears between
both; several spiral cords between edge and abapical su-
ture; axial ribs become bulging and form rounded nodes
at intersections with edge and several spiral cords on
both sides of edge; adapical end of ribs thickened, node-
like; some axial ribs thickened, varix-like; faint spiral lirae
(that cannot be seen in detail due to preservation) be-
tween adapical suture and edge; spiral cord at border to
base nodular; base slightly convex, with remains of spiral
cords but shell largely chipped off so that only steinkern
is exposed there.

Subcohort Campanilimorpha Haszprunar, 1988
Superfamily Campaniloidea Douvillé, 1904

Family Ampullinidae Cossmann, 1919 in Cossmann
and Peyrot

Subfamily Ampullospirinae Cox, 1930

Genus Pictavia Cossmann, 1925

Type species. Natica pictaviensis d’Orbigny, 1852; Batho-
nian; France.

Pictavia lactera Griindel, Keupp & Lang, 2019
pl. 3: figs 1-4 in Griindel et al. (2019)

2019 - Pictavia lactera n. sp. — Griindel, Keupp and Lang: 105,
pl. 3, figs 1-4.

Material. 8 specimens, SNSB-BSPG 2016 XXI 1782-1789.

Remarks. The Sylla collection contains additional
poorly or fragmentarily preserved specimens that are sim-
ilar in size and shape to those reported by Griindel et al.
(2019). However, in the present specimens, a subsutural
groove that is present in the material reported by Griindel
et al. (2019) cannot be recognized. It is unclear whether
this lack represents a genuine characteristic of another
taxon or intraspecific variability, or is due to preservation.

Pictavia silicea (Quenstedt, 1858)

2019 Pictavia silicea (Quenstedt, 1858) — Griindel, Keupp and Lang:
105, pl. 2, figs 17-18 (here more chresonymy and synonymy).

Material. 1 specimen, SNSB-BSPG 2016 XXI.

Pictavia? sp.
Plate 8: figs 10, 11

Material. 1 specimen, SNSB-BSPG 2016 XXI 1790.

Description. Shell naticiform, egg-shaped, significant-
ly higher than wide, 20 mm high; spire small; whorl face
convex; sutures distinctly deepened; last whorl very large,
inflated, higher than wide but distinctly elevated; transition
from whorl face to strongly convex base evenly convex;
shell smooth; growth lines not visible; aperture not pre-
served or covered with rock.

Remarks. Natica amata d'Orbigny sensu Loriol in Loriol
and Bourgeat (1886-1888) is larger and has higher spire
whorls; its last whorl is higher than wide.

Genus Oonia Gemmellaro, 1878

Type species. Melania abbreviata Terquem, 1855 (= Pseu-
domelania hettangiensis Cossmann, 1909); lower Juras-
sic; France.

Oonia kimmeridgiensis sp. nov.
https://zoobank.org/1F9A1750-A9FC-402D-BC37-A8A3213E38B2
Plate 8: figs 6, 7

Etymology. After the Kimmeridgian stage.

Holotype. SNSB-BSPG 2016 XXI 1791.

Paratypes. 2 specimens, SNSB-BSPG 2016 XXI 1792-
1793.

Type locality and stratum. Upper Jurassic (Kimmeridg-
ian) reefal limestones from the locality Saal near Kelheim,
Lower Bavaria (Griindel et al. 2015, 2022).
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Diagnosis. Shell slender, oval; spire whorls low; body
whorl much higher than spire, with weakly, evenly convex
whorl face.

Description. Shell slender, oval, higher than wide; holo-
type 18 mm high; sutures distinct; body whorl nearly two
times higher than spire, with weakly, evenly convex whorl
face; periphery low on whorl; transition from whorl face to
base evenly rounded; base stronly convex; shell smooth;
growth lines weakly parasigmoidal; aperture incomplete,
probably teardrop-shaped.

Remarks. Similar species (e. g., Oonia guirandi Loriol in
Loriol and Bourgeat 1886-1888, Pseudomelania (Oonia)
cornelia (d’Orbigny) sensu J.-C. Fischer et al. (2001) and
Fischer and Weber 1997, Ampullospira (Pictavia) calypso
(d'Orbigny) sensu Fischer and Weber 1997) usually have
higher spire whorls, but above all, a wider and more con-
vex body whorl.

Subfamily Globulariinae Wenz, 1941
Genus Globularia Swainson, 1840

Type species. Globularia fluctuata (Sowerby); recent.

Globularia? sp.
Plate 8: figs 8, 9

Material. 1 specimen, SNSB-BSPG 2016 XXI 1794.
Description. Specimen largely preserved as steinkern,
42 mm wide, egg-shaped, much wider than high, low-
spired; whorls rapidly increasing, convex, without visible
ornament; spire whorls low; sutures shallow but distinct;
last whorl large, largely covering previous ones; transition
from whorl face to base evenly convex; outer lip of aperture
extends far anteriorly, curved asymmetrically, with greatest
width low on whorl; outer lip of aperture shows course of
growth lines: almost orthocline, opisthocyrt in adapical part
of whorl, prosocyrt in abapical part; aperture not exposed.
Remarks. Neridomus canalifera (Buvignier) sensu
Griindel et al. (2016) is significantly wider in relation to the
height and the outer lip is not as asymmetrically curved.
Neritoma (Neridomus) ovula (Buvignier) sensu Fischer and
Weber (1997) is smaller and the last whorl is higher. Nerita
neumeyri Zittel, 1873 is higher in relation to its width and
the spire is less elevated. The present species could well
belong to Neritimorpha, for instance the Palaeozoic/ Trias-
sic genus Naticopsis is similar. Specimens with known ap-
erture would be needed for a safer systematic placement.

Family Tylostomatidae Stoliczka, 1868
Genus Tylostoma Sharpe, 1849

Type species. Tylostoma globosum Sharpe, 1849; Turoni-
an; Portugal.

Tylostoma sp. 1
pl. 3, fig. 19, pl. 4: figs 1-3 in Griindel et al. (2019)

2017 Pictavia sp. — Griindel: 32, pl. 11, fig. C.
2019 Tylostoma sp. 1 — Griindel, Keupp and Lang: 109, pl. 3, fig.
19, pl. 4, figs 1-3.

Material. 6 specimens, SNSB-BSPG 2016 XXI 1794-1800
(5 specimens collection Sylla, 1 specimen collection

Keupp).

Subcohort Cerithimorpha Golikov & Starobogatov,
1975

Taxa of uncertain placement

Family Eustomatidae Cossmann, 1906

Genus Eustoma Piette, 1855

Type species. Eustoma tuberculosa Piette, 1855; Batho-
nian; France.

Eustoma sp.
Plate 8: figs 12-14

Material. 3 specimens, SNSB-BSPG 2016 XXI 1801-1803.

Description. Shell high-spired, slender, with gradate
spire and narrow ramp; a specimen 31 mm high; shell
sides straight; whorl face with strong axially elongated
subsutural nodes (9-10 per whorl) extending over more
than of whorl height; broad, sometimes slightly nodular
spiral cord at rounded angular transition to base; base
slightly convex; whorls face and densely covered with
spiral cords of variable strength separated by narrow
furrows; aperture incompletely preserved with straight
siphonal canal.

Remarks. Ditretus sp., cf. rostellaria (Buvignier, 1852)
has a similar ornament but differs in its stouter (less slen-
der) shell shape, in having fewer whorls, a more delicate
sculpture, and a very short abapical canal. Eustoma tuber-
culosa Piette, 1855 is larger and more slender, the aper-
ture of adult specimens terminates adapically in a long,
triangular extension. Diatinostoma aff. germaini Etallon
sensu Yin (1931) has a wider, more triangular shell shape,
spiral cords are largely missing, the transition from whorl
face to base has a clear cord-like edge.

Eustoma? gracilis sp. nov.
https://zoobank.org/94401852-BBD8-4420-8368-D9D768473AFB
Plate 8: figs 15-17

Etymology. Latin gracilis — slender; because of the slen-
der shell shape.

Holotype. SNSB-BSPG 2016 XXI 1804.

Paratypes. 4 specimens, SNSB-BSPG 2016 XX| 1805—
1807.
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Plate 8. (1) Saalensia birugata Griindel, Keupp & Lang, 2019, SNSB-BSPG 2016 XXI 1779, lateral view, height 16 mm. (2—-4) Loriolotrema
sp., SNSB-BSPG 2016 XXI 1780, apertural, apical and basal view, width 18 mm. (5) Brachytrematidae? gen. and sp. indet., SNSB-BSPG
2016 XXI 1781, abapertural view, height 29 mm. (6, 7) Oonia kimmeridgiensis sp. nov., holotype, SNSB-BSPG 2016 XXI 1791, apertural
and abapertural, height 18 mm. (8, 9) Globularia? sp., SNSB-BSPG 2016 XXI 1794, abapertural and oblique lateral view, width 42 mm.
(10, 11) Pictavia? sp., SNSB-BSPG 2016 XXI 1790, abapertural and oblique abapertural view, height 20 mm. (12) Eustoma sp., SNSB-
BSPG 2016 XXI 1801, apertural view, height 24 mm. (13, 14) Eustoma sp., SNSB-BSPG 2016 XXI 1802, (13) lateral view, height 31 mm,
(14) basal view, width 10 mm. (15-17) Eustoma? gracilis sp. nov., holotype, SNSB-BSPG 2016 XXI 1804, (15-16) basal and lateral view,
width 18 mm, (17) detail of ornament of last whorl, height 15 mm.
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Type locality and stratum. Upper Jurassic (Kimmeridg-
ian) reefal limestones from the locality Saal near Kelheim,
Lower Bavaria (Griindel et al. 2015, 2022).

Diagnosis. Shell moderately high-spired, relatively
large and slender; whorls increase evenly in width; whorl
face without distinct spiral cords; subsutural nodes be-
come particularly large on the last whorls; transition from
whorl face to base evenly rounded, with nodular spiral
cord; base covered with nodose spiral cords, increasingly
weaker towards center of base; nodes connected by bul-
bous, opisthocline axial ribs.

Description. Shell moderately high-spired, slender, with
acute apex; large specimen 45 mm high; early whorls
poorly preserved, with straight whorl face; late whorls
with subsutural row of large rounded, axially elongated
nodes (9-10 per whorl), giving spire gradate appearance
by forming narrow ramp; subsutural nodes extending over
more than half of whorl face height; suprasutural spiral
cord with weaker and more numerous nodes; transition
from whorl face to convex base evenly rounded; base with
knobby spiral cords; spiral cords on base becoming weak-
er towards center of base while nodes on them become
smaller; nodes connected by bulbous opisthocline axial
ribs; whorls probably also with fine spiral lirae (obscured
by poor preservation); base apparently with narrow umbi-
licus; aperture not preserved.

Remarks. Ditretus sp., cf. rostellaria (Buvignier) sensu
Griindel et al. (2019) is smaller, the strong abapical spi-
ral cord lies directly at the suture and has larger tuber-
cles, on the base a third, clearer and tuberculated spiral
cord is formed, the spiral cords on the base are more nu-
merous and are not nodular, the flanks are covered with
weak spiral cords. Cerithium rostellaria Buvignier, 1852
has smaller subsutural nodes, the whorls are angulat-
ed by the nodes, and axial ribs are missing on the base.
Cerithium schardti Loriol in Loriol and Koby (1895) has
smaller and barely abapically elongated nodes; it lacks
a knobby spiral cord at the transition from whorl face to
base and axial ribs on the base. Cerithium kelheimense
Schlosser, 1882 is smaller and the shell is covered with
weak spiral cords and it lacks a knobby spiral cord at the
transition from whorl face to base. Ditretus nodosostri-
atus Peters sensu Yin (1931) has smaller and more nu-
merous subsutural nodes, 1-2 spiral cords above the
abapical suture; its base is unknown. Ditretus thurman-
ni Loriol sensu Yin (1931) is smaller, the nodes form
only an indistinct ramp; it has 1-2 spiral ribs with small
nodes between the upper row of nodes and the abapical
suture. Nerinea orbignyana Zeuschner, 1850 has a series
of small nodes above the abapical suture, the base is
almost flat and lacks sculpture.

Genus Ditretus Piette, 1875

Type species. Cerithium rostellaria Buvignier, 1852; Ox-
fordian; France.

Ditretus sp., cf. rostellaria (Buvignier, 1852)
Plate 9: figs 1-4

?1931 Ditretus valenensis n. sp. = Yin: 46, pl. 4, figs 1-3.
2019 Ditretus sp., cf. rostellaria (Buvignier, 1852) — Griindel, Ke-
upp and Lang: 110, pl. 4, figs 4-7.

Material. 11 specimens, SNSB-BSPG 2016 XXI11808-1818.
Description. The description is based on specimens with
relatively stout shell shape; shell acutely trochiform, stout,
with few whorls; last whorl higher than spire; a specimen
is 23 mm high (apex missing); whorl face of spire whorl
low; shell sides straight (side view); whorl face with subsu-
tural row of large, rounded nodes (approximately 10 nodes
per whorl) with steep adapical slope producing ramp that
accentuates suture; whorls including nodes covered with
numerous weak spiral lirae; transition from whorl face to
base rounded; nodular spiral cord at transition to base and
a weaker one below it are more or less clearly developed
(probably intraspecific variation); base also covered with
spiral lirae; fully grown specimens with distinctly widened,
large and rounded aperture; inner and outer lip strongly
thickened and broadened; columellar inner lip is also thick-
ened and somewhat detached; short abapical canal hardly
visible in apertural view because canal is almost closed.
Remarks. Ditretus rostellaria Buvignier, 1852 differs in
having whorls that are angulated at a row of nodes, its
shell is more slender, the columellar inner lip is neither
thickened nor detached according to the illustrations. Dia-
tinostoma germaini Etallon sensu Yin (1931) largely lacks
spiral cords and its aperture is unknown. Ditretus valen-
ensis Yin, 1931 is similar (identical?) to the variant with
a knobby spiral cord at the transition from whorl face to
base. Ditretus thurmanni Loriol in Loriol and Koby sensu
Griindel et al. (2022) is more slender and has more whorls.

Family Maoraxidae Bandel, Griindel & Maxwell, 2000
Genus Cryptoptyxis Cossmann, 1906

Type species. Cerithium wrighti Etallon, 1859; Kimmerid-
gian; France.

Cryptoptyxis rarenodosa Griindel, Keupp & Lang,
2019
pl. 4: figs 17-20, pl. 5: figs 1-5 in Griindel et al. (2019)

2017 Cryptoptyxis sp. — Werner, Niitzel and Nose: 32, Abb. 3D.

2019 Cryptoptyxis rarenodosa n. sp. — Griindel, Keupp and Lang:
114, pl. 4, figs 17-20, pl. 5, figs 1-5 (here more chresonymy
and synonymy).

Material. 5 specimens Saal, SNSB-BSPG 2016 XXI 1819-
1823; 1 specimen locality 1985, above coral stock, level 2
(“Fundort 1985, liber Korallenstock, Sohle 2).
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Cryptoptyxis? spinosus sp. nov.
https://zoobank.org/373A7A05-7F23-45C8-8307-10C8E6C7ACFA
Plate 9: fig. 5

Etymology. Latin spinosus — thorny; because of the thorn-
like extension of the axial ribs of the last whorl.

Holotype. SNSB-BSPG 2016 XXI 1824.

Paratypes. 2 juvenile specimens, SNSB-BSPG 2016 XXI
1825-1826.

Type locality and stratum. Upper Jurassic (Kimmeridg-
ian) reefal limestones from the locality Saal near Kelheim,
Lower Bavaria (Griindel et al. 2015, 2022).

Diagnosis. Early whorls with 5 narrow axial ribs that
form rib strands running across the shell i. e., ribs are
aligned over consecutive whorls; last whorl with axial ribs
that terminate adapically in thorn-like extensions; a spiral
sculpture could not be seen with certainty.

Description. Shell trochiform, conical, higher than wide,
with last whorl higher than spire; largest specimen 22 mm
high; whorls low; whorl face with straight; suture shallow
but distinct; ornament consists of 5 axial ribs per whorl;
axial ribs sharp, high and very narrow with a weak cusp
at adapical end; axial ribs extend from adapical suture to
center of base; ribs of last whorl of illustrated specimen
increase significantly in height and terminate adapically in
a thorn-like tip; ribs on spire whorls aligned to each other
from whorl to whorl, only slightly offset from one anoth-
er, forming rib strands that run weakly prosocline across
shell; spiral cords or lirae absent (due to preservation?);
only occasionally three faint cusps visible on crest of axial
ribs that could indicate presence of spiral ornamentation;
aperture not preserved.

Remarks. Cryptoptyxis rarenodosa Griindel et al., 2019
has a ramp, but above all, the entire shell is covered with
strong spiral cords. Other similar species (e. g., Cryptop-
tyxis sp. sensu Hagele (1997) from the Upper Jurassic;
Cerithium quinquangulare Hébert and Eudes-Deslongc-
hamps, 1860, Callovian) lack the adapical extensions of
the axial ribs on the last whorl. Cryptoptyxis? fortiter Grin-
del et al., 2022 has distinct spiral cords with nodes at the
intersections with the axial ribs. In this species, the nodes
on the subsutural spiral cord are strongly enlarged on the
last whorl, but the ribs do not have an adapical extension.

Family Cassiopidae Beurlen, 1967
Genus Coninoda Kollmann, 1979

Type species. Coninoda mammata Kollmann, 1979; Albi-
an-Cenomanian; Austria.

Coninoda strekwera Griindel, Keupp & Lang, 2019
Plate 9: figs 6, 7

2017 ,Ditretus” sp. — Griindel: 31, pl. 11, fig. D.

2019 Coninoda strekwera n. sp. — Griindel, Keupp and Lang: 112,
pl. 4, figs 8-9, 12-14.

Material. 2 specimens, SNSB-BSPG 2016 XXI 1827-1828.

Remarks. A typical specimen from the Sylla collection
representing Coninoda strekwera shows in longitudinal
section that this species has no plaits or folds inside the
whorls (pl. 9, fig. 7).

Coninoda? sp. 1
pl. 4: figs 10-11 in Griindel et al. (2019)

2019 Coninoda? sp. 1 — Griindel, Keupp and Lang: 113, pl. 4, figs
10-11.

Material. 1 specimen, SNSB-BSPG 2016 XXI 1829, local-
ity 1985, above coral stock, level 2 (“Fundort 1985, iber
Korallenstock, Sohle 27).

Superfamily Cerithioidea Fleming, 1822
Family Cryptaulacidae Griindel, 1976
Subfamily Cryptaulacinae Griindel, 1976

Genus Tropacerithium Griindel, Keupp & Lang,
2019

Type species. Tropacerithium cumaritum Griindel, Keupp
& Lang, 2019; upper Kimmeridgian; South Germany.

Remarks. Deviating from the diagnosis of the genus
given by Griindel et al. (2019), the few specimens pre-
sented here for Tropacerithium have around 5 some-
what reinforced spiral cords on the whorl face, with 2
weaker ones running in between. The intersections of
the stronger spiral cords with the axial ribs are weakly
knobby.

Tropacerithium cumaritum Griindel, Keupp & Lang,
2019
Plate 9: figs 8, 9

2019 Tropacerithium cumaritum n. sp. — Griindel, Keupp and
Lang: 124, pl. 7, figs 4-7.

Material. 1 specimen, SNSB-BSPG 2016 XXI 1830.

Tropacerithium danubii Griindel, Keupp & Lang,
2019
pl. 7: figs 8-12 in Griindel et al. (2019)

2019 Tropacerithium danubii n. sp. — Griindel, Keupp and Lang:
124,pl. 7, figs 8-12.

Material. 2 specimens, SNSB-BSPG 2016 XXI 1831-1832.
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Plate 9. (1, 2) Ditretus sp., cf. rostellaria (Buvignier, 1852), SNSB SNSB-BSPG 2016 XXI 1808, (1) lateral view, height 25 mm, (2) detail
of ornament, height 12 mm. (3, 4) Ditretus sp., cf. rostellaria (Buvignier, 1852), SNSB-BSPG 2016 XXI 1809, lateral views, height 23
mm. (5) Cryptoptyxis? spinosus sp. nov., holotype, SSNSB-BSPG 2016 XXI 1824, apertural and abapertural lateral views, height 22
mm. (6, 7) Coninoda strekwera Griindel, Keupp & Lang, 2019, SNSB-BSPG 2016 XXI 1827, lateral view and longitudinal section, height
33 mm. (8, 9) Tropacerithium cumaritum Griindel, Keupp & Lang, 2019, SNSB-BSPG 2016 XXI 1830, (8) detail of last whorl, height 4
mm, (9) lateral view, height 7 mm. (10-12) Exelissa? aff. corallense (Buvignier, 1843), SNSB-BSPG 2016 XXI 1835, locality 1985, above
coral stock, level 2 (“Fundort 1985, (iber Korallenstock, Sohle 2"), (10) lateral view, height 12 mm, (11) apex in lateral view, height 5 mm,
(12) last two whorls in lateral view, height 7 mm. (13, 14) Exelissa ursicina (Loriol in Loriol and Koby 1889), SNSB-BSPG 2016 XXI 1836,
(13) lateral view, height 10 mm, (14) basal view, width 4.5 mm. (15-17) Turritella lucagrita sp. nov., holotype, SNSB-BSPG 2016 XXI
1840, (15) lateral view, height 75 mm, (16) earliest preserved whorls in lateral view, height 40 mm, (17) last whorls in lateral view, height
46 mm. (18) Nudivagus? sp. 2, SNSB-BSPG 2016 XXI 1844, lateral view, height 35 mm. (19) Neuburgensia angulata sp. nov., paratype,
SNSB-BSPG 2016 XXI 1848, collection Lang, last whorl with aperture, height 6 mm.
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Subfamily Exelissinae Guzhov, 2004

Genus Exelissa Piette, 1860

Type species. Cerithium strangulatum d'Archiac, 1843;
Bathonian; France.

Exelissa sp. 1
pl. 6: figs 17-19 in Griindel et al. (2019)

2019 Exelissa sp. 1 — Griindel, Keupp and Lang: 122, pl. 6, figs
17-19.

Material. 2 specimens, SNSB-BSPG 2016 XXI 1833-
1834.

Exelissa? aff. corallense (Buvignier, 1843)
Plate 9: figs 10-12

Material. 1 specimen from Saal, SNSB-BSPG 2016 XXI
1835: locality 1985, above coral stock, level 2 (“Fundort
1985, Uber Korallenstock, Sohle 2”) and a questionable
specimen from Saal, SNSB-BSPG 2016 XXI 1931.

Description. Shell high-spired, slender with slight-
ly convex flanks; the certain specimen has 6.5 whorls,
12 mm high; sutures distinct; 5 bulging axial ribs per
whorl that are aligned from whorl to whorl; whorl face
ornamented with 5 slightly nodular spiral cords; spiral
cords wider than interspaces separating them; intersec-
tions of axial ribs and spiral cords not knobby; one axial
rib on last whorl thickened, varix-like; base incompletely
preserved, moderately convex, covered with spiral cords;
axial ribs continue onto base; questionable, poorly pre-
served specimen larger (height 16 mm), with distinct-
ly broader shell shape; whorls increasing more rapidly;
axial ribs also continue onto base; base with at least 2
distinct spiral cords.

Remarks. Exelissa ursicina (Loriol, 1889 in Loriol and
Koby) sensu Griindel et al. (2022) has 6-8 axial ribs per
whorl and 6-7 spiral cords on whorl face. Forms are
described in the literature as Cerithium/Uchauxia coral-
lense (mostly from the Oxfordian) that are very similar
to the present form (e. g., Buvignier 1852; Thurmann
and Etallon 1861-1864; Quenstedt 1881-1884; Griindel
et al. 2022; and herein), which differ in details (e. g., in
the number of spiral cords on whorl face, in the number
of axial ribs per whorl, in the convexity of the whorls).
It is not always clear which of these differences are di-
agnostic for species or represent intraspecific variability
or reflect preservation. Cerithium mojisovici Zittel, 1873
has a broader shell, about 7 strong spiral cords on whorl
face and a weak axial rib between two strong axial ribs.
Exelissa diacritica Cossmann, 1913 is less slender, its
whorl face is more convex (more distinct sutures) and it
has more axial ribs per whorl that form only indistinct rib
strands stretching over the shell.

Exelissa ursicina (Loriol, 1889 in Loriol and Koby)
Plate 9: figs 13, 14

2022 - Exelissa ursicina (De Loriol, 1889 in De Loriol and Koby) —
Griindel, Hostettler and Menkveld-Gfeller: 50, pl. 7, figs 14-20,
pl. 8, figs 1-5 (here more chresonymy and synonymy).

Material. 1 specimen, SNSB-BSPG 2016 XXI 1836.

Description. Shell high-spired, slender; specimen
10 mm high; sutures shallow but distinct; whorl face with
approximately 7 strong, orthocline axial ribs which weak-
en on base; distance between axial ribs wider than axial
ribs; 6—7 strong, spiral cords on whorl face; intersections
of axial ribs and spiral cords without nodes; transition
from whorl face to convex base evenly rounded; base cov-
ered with spiral cords that are slightly stronger than those
on whorl face; aperture unknown.

Remarks. According to Griindel et al. (2022), Exelis-
sa ursicina from the Oxfordian is a variable species. The
present specimen shows no clear differences to some
variants of the Oxfordian species (see e. g., Loriol in Loriol
and Koby 1889, Plate 8: figs 1-2, 5).

Family Cerithiidae Fleming, 1822
Subfamily Uchauxiinae Kollmann, 2005

Genus Provolibathra Kollmann, 2005

Type species. Cerithium sexangulatum Zekeli, 1852;
Cretaceous Gosau Group; Austria.

Provolibathra? sp., cf. septemplicata (Roemer, 1836)
pl. 5: figs 17-20, pl. 6: figs 1-5 in Griindel et al. (2019)

2019 - Provolibathra? sp., cf. septemplicata (Roemer, 1836) -

Griindel, Keupp and Lang: 119, pl. 5, figs 17-20, pl. 6, figs 1-5
(here more chresonymy and synonymy).

Material. 3 specimens, SNSB-BSPG 2016 XXI 1837-1839.

Family Turritellidae Lovén, 1847
Genus Turritella Lamarck, 1799

Type species. Turbo terebra Linnaeus, 1758; Indian and
Pacific Ocean; recent.

Remarks. In classifying the species described below,
we follow Das et al. (2018).

Turritella lucagrita sp. nov.
https://zoobank.org/5E3A2920-1B9A-4655-926E-B97774756767
Plate 9: figs 15-17

Etymology. Arbitrary.
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Holotype. SNSB-BSPG 2016 XXI 1840, the only speci-
mens at hand.

Type locality and stratum. Upper Jurassic (Kimmeridg-
ian) reefal limestones from the locality Saal near Kelheim,
Lower Bavaria (Griindel et al. 2015, 2022).

Diagnosis. Shell high-spired, very slender; whorls face
of early whorls barely converge, later whorls converge
significantly towards the apex; early whorls with 3 spiral
cords of approximately equal strength; on late whorls,
abapical spiral cord (low on whorls) strengthened, promi-
nently protruding, angulating whorl face.

Description. Shell high-spired, very slender; shell 75 mm
high; shell flanks straight; sutures distinct; sculpture consists
of 3 spiral cords; upper and lower spiral cord at clear dis-
tance from adapical and abapical suture respectively; on ear-
ly whorls, all three spiral cords almost equally strong (middle
one slightly weaker than others); whorl face of early whorls
barely converge, later whorls converge significantly towards
apex; no nodes visible on whorl face; on late whorls abapical
spiral cord becomes stronger than others and protrudes no-
ticeably forming an angulation low on whorl; shell ornament
reduced on last preserved whorls; base and aperture not pre-
served; no plaits visible; narrow umbilicus present.

Remarks. Turritella amitava Das et al., 2018 from India
(originally thought to be of Jurassic age but later found to be
Miocene: Firsich et al. 2023, and again as identified as be-
ing Upper Jurassic by Das et al. 2024) is smaller, secondary
spiral cords are formed next to the 3 main spiral cords, and
shows no ontogenetic reduction of the sculpture. Turritella
dhosaensis Das et al., 2018 (also of disputed age, Jurassic
vs Miocene) is smaller, the abapical and middle spiral cord
is are closer to each other than the middle and adapical spi-
ral cord; the abapical spiral cord does not protrude as much
on late whorls, and the ontogenetic sculptural change is
generally missing. Promathilda (Teretrina) sp. sensu Héagele
(1997) is much smaller, has more numerous and weaker but
equally strong spiral cords, there is no ontogenetic sculptur-
al reduction. Aptyxiella tricincta (Minster) sensu Quenstedt
(1881-1884) has a concave or almost straight and vertical
whorl face, the subsutural spiral cord is the strongest and
the abapical one is not reinforced and does not protrude.

Family uncertain
Genus Nudivagus Wade, 1917

Type species. Nudivagus simplicus Wade, 1917; Upper
Cretaceous; USA (Tennessee).

Nudivagus sp. 1
pl. 5: figs 6-8 in Griindel et al. (2019)

2019 - Nudivagus sp. 1 — Grindel, Keupp and Lang: 116, pl. 5,
figs 6-8.

Material. 3 specimens, SNSB-BSPG 2016 XXI 1841-1843.

Nudivagus? sp. 2
Plate 9: fig. 18

Material. 2 specimens from Saal, SNSB-BSPG 2016 XXI
1844-1845.

Description. Shell high-spired, slender with high whorls;
a specimen is 35 mm high; shell flanks straight; whorl
face slightly convex; periphery just above abapical suture;
suture distinct; whorl face covered with numerous faint
spiral cords that are wider than spiral furrows in between;
some furrows consist of rows of minute pits; fine orna-
mentation only faintly visible due to preservation; tran-
sition from whorl face to moderately convex, anompha-
lous base evenly rounded; no sculpture visible on base;
aperture damaged, oval, pointed adapically; it is unclear
whether an abapical canal was present.

Remarks. Nudivagus sp. 1 sensu Griindel et al. (2019)
has significantly lower whorls and the transition from
whorl face to base has an edge. Pseudomelania valfinen-
sis Loriol in Loriol and Bourgeat 1886-1888 is larger and
more slender, the whorls are higher and the base is more
convex. Pseudomelania kobyi Loriol in Loriol and Koby
(1890) is taller and more slender, the whorls are higher
and it lacks spiral sculpture.

Genus Neuburgensia Griindel, Hostettler &
Menkveld-Gfeller, 2022

Type species. Gymnocerithium concavum Janicke, 1966;
Tithonian; South Germany.

Neuburgensia convexoconcava (Griindel, Keupp &
Lang, 2019), comb. nov.
pl. 2: figs 10-12; pl. 11: figs 4-5 in Griindel et al. (2019)

2019 Gymnocerithium? convexoconcavum n. sp. — Griindel, Ke-
upp and Lang: 108; pl. 2, figs 10-12; pl. 11, figs 4-5.

Material. 2 specimens, SNSB-BSPG 2016 XXI 1846—1847.

Neuburgensia angulata sp. nov.
https://zoobank.org/AB6C376E-BB61-4299-BEA5-3C2AE8E40978
Plate 9: fig. 19, Plate 10: figs 1-6

2017 Nerineoidea Nr. 4 — Griindel: 33, pl. 14, fig. A.

Etymology. Latin angulata — angular; after the angular
transition from whorl face to the flat base.

Holotype. SNSB-BSPG 2016 XXI 1849 (Plate 10: fig. 1,
collection Lang).

Material. Holotype and 52 paratypes (mainly frag-
ments of various ontogenetic stages): SNSB-BSPG 2016
XXI 1848, 1850—-1855, 1932-1976; most from the col-
lection Sylla, others from collections Keupp, Schéfer, and
Neubauer, all from Saal.
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Type locality and stratum. Upper Jurassic (Kimmeridg-
ian) reefal limestones from the locality Saal near Kelheim,
Lower Bavaria (Griindel et al. 2015, 2022).

Diagnosis. Shell very slender; whorl face with sub-
sutural nodular bulge, also on late whorls; shell flanks
straight; whorl face straight to slightly concave; base flat,
set off from whorl face by sharp clear edge at an almost
right angle.

Description. Shell high-spired, slender with numerous
whorls; a specimen is 24 mm high; shell flanks straight;
whorls significantly wider than high; as far as the fragmen-
tary material can be seen, the early shell has a larger spire
angle than later shell; whorl face of early whorls straight
with distinct sutures; then, gradual development of subsu-
tural knobby ridge (bulge) demarcating ramp; knobs lim-
ited to outer edge of the ramp, only occasionally visible,
usually not preserved; ramp usually narrow, occasionally
significantly widened and concave; outer whorl face of
mature whorls straight to slightly concave; spiral sculp-
ture not recognizable; base flat, set off from whorl face
by sharp clear edge at an almost right angle; base with-
out recognizable sculpture; aperture rounded-rectangular,
with very clear, backward curved abapical canal; damaged
specimens show that the columella axis is hollow.

Remarks. For, the differences to Neuburgensia rara n.
sp. see below. Gymnocerithium? convexoconcavum Grin-
del et al., 2019 (also from the Saal quarry) differs in having
a convex whorl face in mature whorls as well as a subsu-
tural concavity and the transitions from whorl face to base
is evenly rounded. Neuburgensia perrotunda (Cossmann,
1913) sensu Loriol in Loriol and Koby 1889 in the sense
of Griindel et al. (2022) and Cerithium valfinense Loriol in
Loriol and Bourgeat 1886-1888 lack a subsutural bulge
and the transition from whorl face to base is rounded.
Proceritella infragranulata Janicke, 1966 has an angulated
transition from whorl face to base and a slightly convex
base, the suture lies on a ridge formed by two adjacent
whorls, and the whorls increase in width more quickly.

Neuburgensia rara sp. nov.
https://zoobank.org/1807973A-DC43-4730-A7D0-19D9FEF8C478
Plate 10: figs 7-9

Etymology. Latin rare, because this species is rare.

Holotype. SNSB-BSPG 2016 XXI 1856, the only speci-
men, Saal, collection Sylla.

Diagnosis. Shell very slender, high-spired, with many
whorls; early whorls have a subsutural, weakly tuberculate
bulge that is reduced on later whorls; base flat; transition
from whorl face to base at sharp angulation that is almost
perpendicular.

Type locality and stratum. Upper Jurassic (Kimmeridg-
ian) reefal limestones from the locality Saal near Kelheim,
Lower Bavaria (Griindel et al. 2015, 2022).

Description. Shell very slender, high-spired, with many
whorls; specimen is 30 mm high, with about 20 whorls,
apex missing; early whorls increase more rapidly than the

later ones and therefore, the early shell have a wider apical
angle than later shell; early whorls with distinct subsutural
bulge (sometimes nodular) emphasizing sutures; bulge
reduced on later whorls; whorl face straight, sutures only
slightly impressed; series of small cusps occasionally vis-
ible directly below suture; weak spiral lirae on whorl face
(hardly visible due to preservation); base flat; transition
from whorl face to base at sharp angulation, angle almost
perpendicular with reinforced edge (visible above suture);
growth lines weakly opisthocyrt on whorl face and proso-
cyrt on base; aperture outline rounded-rectangular, details
of aperture not preserved; columella hollow.

Remarks. In other Neuburgensia species, the subsu-
tural bulge is not reduced during ontogeny.

Subcohort Hypsogastropoda Ponder & Lindberg,
1997

Superfamily Littorinoidea Children, 1834

Family Purpuroideidae Guzhov, 2004

Genus Purpuroidea Lycett, 1848

Type species. Purpura moreausia Buvignier, 1843; Oxford-
ian; France.

Purpuroidea lapierrea (Buvignier, 1843)
Plate 10: figs 10, 11

1886-1888 Purpuroidea gracilis n. sp. — Loriol in Loriol and
Bourgeat: 60, pl. 4, figs 2-3.

1893 Purpuroidea lapierrea Buvignier — Loriol in Loriol and Lam-
bert: 15, pl. 1, fig. 7.

1913 Purpuroidea gracilis (De Loriol) — Cossmann: 183, pl. 11,
figs 1-2; fig. 44.

2022 Purpuroidea lapierrea (Buvignier, 1843) — Griindel, Hostet-
tler and Menkveld-Gfeller: 55, pl. 9, figs 11-14, pl. 10, figs 1-5
(here more chresonymy and synonymy).

Material. 2 specimens, SNSB-BSPG 2016 XXI 1857-1858.

Description. Shell globular turbiniform with gradate
spire; illustrated specimen (probably juvenile) 30 mm high;
spire high, slender for the genus; last preserved whorl dis-
tinctly higher than spire; earliest preserved whorls convex,
without visible ornament; early whorls with subsutural
concavity that rapidly widens into distinct ramp in lat-
er whorls; several weak spiral cords can be seen on one
specimen; shoulder of ramp with distinct nodes on last
two preserved whorls; nodes rapidly enlarging, becoming
almost thorn-like; nodes terminate adapically and abapi-
cally in bulging, ill-defined axial ribs; transition from whorl
face to strongly convex base evenly rounded; faint lirae
are visible in places, probably originally covering entire
surface of the shell; aperture unknown.

Remarks. The information about Purpuroidea lapierrea
regarding the insertion of the nodes on the shoulder and
the formation of a spiral sculpture varies in the literature.
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»Rissoiform clade”
Superfamily Truncatelloidea Gray, 1840
Family Palaeorissoinidae Griindel & Kowalke, 2002

Genus Buvignieria Cossmann, 1921

Type species. Rissoina unicarina Buvignier, 1843; Oxford-
ian; France.

Buvignieria racitana Griindel, Keupp & Lang, 2019
pl. 8: figs 1420 in Griindel et al. (2019)

2019 Buvignieria racitana n. sp. — Griindel, Keupp and Lang: 130,
pl. 8, figs 14-20 (here more chresonymy and synonymy).

Material. 1 specimen SNSB-BSPG 2016 XXI 1976.

Superorder Latrogastropoda Riedel, 2000
Taxa of uncertain position
Family Colombellinidae P. Fischer, 1884

Genus Columbellaria Rolle, 1861

Type species. Cassis corallina Quenstedt, 1852; upper
Jurassic; South Germany.

Columbellaria corallina (Quenstedt, 1852)
Plate 10: figs 12-15

2017 Columbellaria cf. corallina (Quenstedt, 1852) — Werner, Niit-
zel and Nose: 32, fig. 3 A-C.

2019 Columbellaria corallina (Quenstedt, 1852) — Griindel, Keupp
and Lang: 133, pl. 9, figs 11-17 (here more chresonymy and
synonymy).

2019 Columbellaria sp. 1 — Griindel, Keupp and Lang: 136, pl. 9,
fig. 18, pl. 10, fig. 1.

Material. 3 specimens, SNSB-BSPG 2016 XXI 1859-1861.

Description. Shell egg-shaped, higher than wide, with
distinctly elevated, slender, gradate spire, consisting of
more than 5 whorls; illustrated specimen (Plate 10: figs
14, 15) 21 mm high; already first preserved whorls angu-
lated forming edge that later becomes a keel; keel sepa-
rates oblique ramp and vertical abapical whorl face; ramp
ornamented with several very weak spiral cords over sev-
eral whorls; spiral cords no longer visible on last two spire
whorls; instead, formation of subsutural spiral cord cov-
ered with small tubercles and a stronger spiral cord, also
with nodes, between subsutural cord and keel; whorl face
of early teleoconch with axial ribs (approximately 10 on
last spire whorl); intersections of axial ribs and spiral cords
nodular; all mentioned spiral cords continue onto body
whorl without interruption; axial ribs disappear at transi-
tion from spire whorls to body whorl and keel is weakened
into a spiral cord of equal strength as in other spiral cords;
transition from convex whorl face to strongly convex base

evenly rounded; body whorl covered with approximately
15 nodular spiral cords of approximately same strength;
spiral cords on whorl face slightly more distant from each
other than those on base; aperture with widened outer lip
and spine-like protrusions where spiral cords are situated;
aperture elongated with anterior and posterior siphonal
canals (see Hagele 1997; Werner et al. 2017).

Remarks. The spire of the present specimens com-
bines characteristics of Columbellaria corallina sensu
Griindel et al. (2019) (the last whorl is approximately 10
mm wide; distinct spiral cord between adapical suture and
keel) with that of Columbellaria sp. 1 sensu Griindel et al.
(2019) (strong keel on whorls until end of spire, stronger
nodes on keel). It is possible that all forms described Griin-
del et al. (2019) and described here are variants of a single
species. Due to the lack of more extensive and better-pre-
served material, these forms are summarized herein under
the name Columbellaria corallina (Quenstedt, 1852).

Columbellaria rara Griindel et al. (2022) has signifi-
cantly fewer spiral cords on the body whorl and these are
more bulging. Zittelia picteti Gemmellaro, 1870 has a wid-
er and more convex body whorl, the spiral cords are at
least as wide as the spiral furrows between them and the
spire whorls are not keeled. Columbellaria victoria Guirand
& Ogérien, 1865 and sensu Loriol in Loriol and Bourgeat
(1886-1888) has spiral cords of equal strength on the
body whorl, which are at least as wide as the spiral fur-
rows between them. Its body whorl is more convex and
it lacks a subsutural row of small nodes. Columbellaria
denticulata Zittel, 1873 has more nodes on the last spire
whorl and lacks subsutural row of small nodes is missing
there; the outer lip of the body whorl lacks furrows.

Superfamily Stromboidea Rafinesque, 1815
Family Aporrhaidae Gray, 1850

Genus Diarthema Piette, 1864

Type species. Rostellaria paradoxa Eudes-Deslongc-
hamps, 1843; Bathonian; France.

Diarthema aspera sp. nov.
https://zoobank.org/53B8B9AF-FA64-4FD1-87B0-DCA901E93F6B
Plate 10: fig. 16, Plate 11: figs 1-4

2019 - Diarthema sp. 1 — Griindel, Keupp and Lang: 137, pl. 10,
figs 6-7.

Etymology. Latin aspera — rough; because of the strong
ornamentation.

Holotype. SNSB-BSPG 2016 XXI 1863.

Paratypes. 7 specimens, SNSB-BSPG 2016 XXI 1862,
1864-1869 and a cast of an imprint (imprint not hand),
SNSB-BSPG 2016 XXI 1870.

Type locality and stratum. Upper Jurassic (Kimmeridg-
ian) reefal limestones from the locality Saal near Kelheim,
Lower Bavaria (Griindel et al. 2015, 2022).
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Plate 10. (1) Neuburgensia angulata sp. nov., holotype, SNSB-BSPG 2016 XXI 1849, collection Lang, lateral view, height 24 mm. (2-3) Neu-
burgensia angulata sp. nov., paratype, SNSB-BSPG 2016 XXI 1850, collection Lang, (2) earliest preserved whorls in lateral view, height
1 mm, (3) lateral view, height 6 mm. (4) Neuburgensia angulata sp. nov., paratype, SNSB-BSPG 2016 XXI 1851, collection Lang, lateral
view, height 10 mm. (5) Neuburgensia angulata sp. nov., paratype, SNSB-BSPG 2016 XXI 1852, collection Schéfer basal view, width 6
mm. (6) Neuburgensia angulata sp. nov., paratype, SNSB-BSPG 2016 XXI 1853, collection Lang, oblique apical, width 6.5 mm. (7-9) Neu-
burgensia rara sp. nov., holotype, SNSB-BSPG 2016 XXI 1856, (7) lateral view, height 30 mm, (8) early whorls in lateral view, height ca. 7
mm, (9) middle whorls in lateral view, height 12 mm. (10, 11) Purpuroidea lapierrea (Buvignier, 1843), SNSB-BSPG 2016 XXI 1857, lateral
and oblique views, height 30 mm. (12, 13) Columbellaria corallina (Quenstedt, 1852), SNSB-BSPG 2016 XXI 1859, (12) apex in lateral
view, height 10 mm, (13) lateral view, height 19 mm. (14, 15) Columbellaria corallina (Quenstedt, 1852), SNSB 1860, lateral and slightly
oblique lateral views, height 21 mm. (16) Diarthema aspera sp. nov., paratype, SNSB-BSPG 2016 XXI 1862, lateral view, height 44 mm.
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Diagnosis. Spire whorls have a knobby angulation, ax-
ial ribs and a strong spiral cord between angulation and
abapical suture; last whorl of adult specimens with two
wing-like, broadened varices; wings semicircular, with 6—7
strong spiral cords forming node-like projections on outer
edge wing; aperture with long vertical rostrum long.

Description. Shell with high, gradate spire and large,
widened body whorl; largest specimen 45 mm high; shell
slender consisting of numerous convex whorls; spire
whorls angulated at mid-whorl face; suture distinct;
oblique ramp demarcated by angulation; whorl face be-
low angulation almost vertical; a weak spiral cord above
angulation appears after several whorls; another spiral
cord becomes visible above suture; ca. 7 strong axi-
al ribs per whorl; axial ribs do not continue onto base
in body whorl of fully grown specimens; intersections
of angulation and axial ribs with strong nodes; weaker
nodes at intersection abapical spiral cord; some axi-
al ribs thickened varix-like; body-whorl of adults have
strongly convex base; transition from whorl face to base
evenly rounded; axial ribs disappear; former edge cov-
ered with small nodes; base with 4 strong spiral cords
with fine nodes; two wing-like widened varices concave
in apertural direction; outer lip of aperture widened into
a semicircular wing; 6-7 strong spiral cords on the wing
and several weak ones between strong cords; strong spi-
ral cords form node-like projections on outer edge of the
wing; uppermost strong spiral cord terminated in a spine
pointing obliquely in apertural and adapical direction;
long, vertically downward (abapical) pointing rostrum,
covered with several weak spiral cords.

Remarks. Griindel et al. (2019, p. 138, as Diarthema sp.
1) reported a vertically upward directed shell-process at-
tached on the penultimate for this species. This shell-pro-
cess cannot be recognized in the present material. We as-
sume that this is a silicified artifact that does not belong
to the shell.

The similar Diempterus? multicostatus Griindel et al.
2022 has more numerous spiral cords of varying strength
(but generally weaker than in the present species), the var-
ices on the last whorl have 3 spine-like elongated tuber-
cles. A wing is unknown for Diempterus? multicostatus.
Rostellaria benoisti Guirand & Ogérien, 1865 (= Diarthema
benoisti sensu Loriol in Loriol and Bourgeat 1886-1888)
has numerous reinforced spiral cords on the wing, the
wing is asymmetrical with a protruding abapical part. Cy-
phosolenus tetracer d'Orbigny sensu Loriol in Loriol and
Bourgeat (1886-1888) has only 3 strong and numerous
weaker spiral cords on the body whorl, the wing extends
to the last spire whorl, the spire whorls lack the second
strong spiral cord between angulation and abapical su-
ture. Pterocera thurmanni sensu Thurmann and Etallon
(1861-1864) as well as Pterocera ponti (Brongniart) sen-
su Loriol et al. (1872) and Pterocera polypoda Buvignier
sensu Loriol in Loriol and Pellat (1874) have a similar
wing, but a stouter shell with convex spire whorls, but
lacks axial ribs and nodes on spire whorls.

Superfamily and family uncertain

Gen. indet. schlosseri (Loriol in Loriol and Bourgeat,
1886-1888)?
Plate 11: figs 5-9

?1886-1888 — Cerithium schlosseri P. de Loriol in Loriol and
Bourgeat: 134, pl. 13, fig. 7.

Material. 4 specimens, SNSB-BSPG 2016 XXI 1871-1873,
1978.

Description. Largest specimen 36 mm high, apical
whorls missing; shell slender; whorls significantly wider
than high; first preserved whorl with subsutural bulge
forming narrow ramp; bulge with numerous densely
spaced axially elongated nodes; nodes change to larg-
er, round, less numerous nodes on last preserved whorl;
on last portion of last preserved whorl, only growth
lines can be seen on bulge; there, growth lines approx-
imately orthocline, without adapical sinus; whorl face
between bulge and abapical suture with 2 somewhat
stronger, nodular spiral cords and several spiral lirag; on
last whorl of largest specimen, a spiral cord becomes
particularly strong and knobby; transition from whorl
face to weakly convex base formed by sharply project-
ing edge; base is entirely covered with spiral cords and
lirae; base narrowly phaneromphalous; suture rises
sharply shortly before the end of last preserved whorl
(onset of a non-preserved wing-like apertural process?);
aperture lacks folds.

Remarks. Between the bulge and the abapical suture,
the two spiral cords vary from being strong to barely
noticeable. In the latter case, spiral lirae are quite clear.
When describing Cerithium schlosseri, Loriol (1886-
1888, in Loriol and Bourgeat) only had the specimen at
hand that was illustrated by him on pl. 13, fig. 7. It is
a fragment with approximately 3 whorls, coming from
the middle part of the shell. Therefore, statements
about early or the final whorls of adult specimens are
not possible. There are no noticeable differences to
the present more completely preserved specimens.
However, due to the incomplete type specimen,
an identification remains tentative. Procerithium
(Cosmocerithium) dorvali (Cossmann) sensu Reiner
(1968) is more slender, the ramp is less pronounced,
lacks the ontogenetic change of the sculpture (maybe
comparable ontogenetic changes are not preserved).
Cerithium (Eustoma) pagoda Zittel, 1873 has fewer
subsutural nodes, the nodes are more rounded (not
axially elongated), and ontogenetic changes of the
ornament have not been reported.

The present specimens also resemble the Mesozo-
ic genera Diatrypesis and Cimolithium but these genera
lack the terminal extension of the outer lip. Also, some
eustomatids are similar (e. g., Silberlingiella) which
seem to have expanded outer lip (e. g., Hikuroa and
Kaim 2007).
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Gen. indet. monilitesta Zittel, 1873
Plate 11: figs 10, 11

1873 — Cerithium monilitesta Zit. — Zittel: 270, pl. 44, fig. 19.

Material. 1 specimen, SNSB-BSPG 2016 XXI 1874.

Description. Shell moderately slender; specimen 19
mm high; suture inconspicuous; whorl face with a directly
subsutural row of nodes, lacking ramp; nodes slightly axi-
ally elongated; below, two weaker spiral cords covered with
smaller, more numerous nodes; base flat; transition from
base to whorl face at sharp edge that is partly exposed
above abapical suture; details of base not visible; aper-
ture damaged; approximately rectangular; no evidence for
wing formation (corresponding shell area not preserved?);
probably present vertical canal/rostrum is broken off.

Remarks. The sculpture is reminiscent of Gen. inc.
schlosseri as described above. Both may represent the
same, or at least to closely related, genera. Turritella
staszycii Zeuschner, 1850 is stouter and has only 2 rows
of nodes per whorl (one strong subsutural cord, one weak-
er above the abapical suture).

The present specimens also resemble the Mesozoic
genera Diatrypesis, Cimolithium or Metacerithium.

Gen. indet. sp. indet
Plate 11, Figs 12—-14

Material. 3 specimens, SNSB SNSB-BSPG 2016 XXI
1875-1877.

Description. Material moderately preserved, illustrat-
ed specimen 34 mm high; shell broadly trochoid with
convex flanks; suture incised; whorls increase rapidly
in height; ornament consists of strong, bulbous axial
ribs, some of which are thickened varix-like; ribs approx-
imately orthocline; ribs continue onto base but appear
to weaken; early whorls with ca. 8 axial ribs per whorl,
later whorls with ca. 5 ribs per whorl; distance between
axial ribs increases during ontogeny (distance between
two ribs eventually several times the width of the ribs)
and ribs become stronger; ribs thickened, node-like near
abapical suture; whorl face with barely visible spiral
cords, approximately 5 spiral cords vaguely visible in
illustrated specimen; they cross axial ribs without form-
ing nodes; transition from whorl face to barely convex
base at rounded edge; aperture rounded; in adult speci-
mens, outer lip thickened and bulgy.

Remarks. Similar forms occur within the Brachytrema-
tidae, but they usually have a clear abapical canal (Griin-
del et al. 2020b). Turbo valfinensis Etallon sensu Loriol in
Loriol and Bourgeat (1886-1888) (pl. 20: fig. 3, non fig. 2)
has a wider shell, the height of the whorls increases less
rapidly and the last whorl has more nodes. Brachytrema
sp. sensu Hégele (1997) is smaller and more slender; a
spiral ornament was not reported for this species. Purpu-
rina costellata sensu Piette (1856) is significantly smaller,

more slender and has an abapical canal. This species also
resembles species of Purpuroideidae but members of this
family usually have an angulated whorl face.

Subclass Heterobranchia Burmeister, 1837
Superfamily Nerineoidea Zittel, 1873
Family unclear

Genus Cossmannea Pcelintsev, 1927

Type species. Nerinea desvoidyi d’Orbigny, 1850; Oxford-
ian; France.

Cossmannea desvoidyi (d’'Orbigny, 1850)
pl. 1: figs 1-3 in Griindel et al. (2022)

2022 - Cossmannea desvoidyi (d'Orbigny, 1851) — Griindel, Ke-
upp, Lang and Niitzel: 181, pl. 1, figs 1-3 (here more chresony-
my and synonymy).

Material. 2 fragments, SNSB-BSPG 2016 XXI 1878-1879,
one large specimen 18 cm high, 5.5 cm wide: SNSB-BSPG
2016 XXI 1.

Remarks. This species has a very pronounced abapical
siphonal canal.

Genus Aptyxiella P. Fischer, 1885

Type species. Nerinea sexcostata d'Orbigny, 1850; Oxford-
ian-Kimmeridgian; France.

Aptyxiella tricincta (Miinster, 1844) sensu
Quenstedt (1881-1884), comb. nov.
Plate 11: figs 15, 16

2022 - Bactroptyxis? tricincta (Minster) sensu Quenstedt
(1881-1884) — Griindel, Keupp, Lang and Niitzel: 199, pl. 13,
figs 11-16 (here more chresonymy and synonymy).

Material. 5 specimens, SNSB-BSPG 2016 XX| 1880-1884
and 4 questionable specimens, SNSB-BSPG 2016 XXI
1885-1888, from Saal.

Remarks. The longitudinal section of a specimen
shows that there are no plates or folds inside the ap-
erture. The species is therefore assigned to the genus
Aptyxiella.

Aptyxiella planata (Quenstedt, 1858)
Plate 11: figs 17,18

? 1979 - Pseudonerinea clytia (d'Orbigny, 1850) — Wieczorek:
319, pl. 6, figs 1-3.
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2022 - Aptyxiella planata (Quenstedt, 1858) — Griindel, Keupp,
Lang and Niitzel: 183; pl. 1, figs 4-6 (here more chresonymy
and synonymy).

Material. 2 specimens, SNSB-BSPG 2016 XXI 1889-1890.
Remarks. This species has a palatal plait.

Genus Aphanoptyxis Cossmann, 1896

Type species. Cerithium defrancei Eudes-Deslongchamps,
1843; Bathonian; France.

Aphanoptyxis sinerugae sp. nov.
https://zoobank.org/72E1AFE9-9F22-47BB-B3A1-27C99EB03230
Plate 12: figs 1-3

Etymology. Latin sine rugae — without folds, because of
the lack of plaits or folds within the whorls.

Holotype. SNSB-BSPG SNSB-BSPG 2016 XXI 1891.

Paratypes. Saal, 2 specimens, SNSB-BSPG 2016 XXI
1892-1893.

Type locality and stratum. Upper Jurassic (Kimmeridg-
ian) reefal limestones from the locality Saal near Kelheim,
Lower Bavaria (Griindel et al. 2015, 2022).

Diagnosis. Shell moderately slender, cyrtoconoid, api-
cal angle decreases during ontogeny; whorl face strong-
ly concave, without ornament; suture situated on ridge
formed by two adjacent whorls; a siphonal canal appears
to have formed; whorls without plaits or folds.

Description. Shell slender, cyrtoconoid, apical angle
decreases during ontogeny; holotype 98 mm high; su-
ture situated on ridge formed by two adjacent whorls;
whorl face strongly concave, without ornament except
of occasionally weakly reinforced growth lines; growth
lines on whorl face orthocline and almost straight, bent
strongly backwards below adapical suture; base slight-
ly convex, smooth with weakly prosocyrt growth lines,
phaneromphalous; transition from whorl face to base at
sharp edge forming almost right angle; aperture rhom-
boid mouth, seemingly with siphonal canal, without
plaits or folds.

Remarks. Nerinea turbatrix Loriol in Loriol and Bourgeat
(1886-1888) has a more slender shell, its shape is not
cyrtoconoid and its whorls are higher. Cossmannea (Eu-
nerinea) ursicina (Thurmann) sensu Fischer and Weber
(1997) has a distinct spiral sculpture. Umbonata dilatata
(d'Orbigny) sensu Fischer and Weber (1997) is more slen-
der, the whorls are lower and 3 plaits are formed in the
aperture. Nerinea arduennensis Buvignier, 1852 is more
slender, the whorls are lower, the shell shape is not cyr-
toconoid, and several plaits are present. Cryptoplocus en-
geli Geiger, 1901 has lower and less concave whorls and
a strong columellar plait. Nerinea castor d’Orbigny sensu
Maire (1926) has no cyrtoconoid shell shape, and plaits
have not been reported for it (according to d’'Orbigny 1851
and Fischer and Weber 1997, several plaits are formed).

Family Pseudonerineidae Pcelintsev, 1965
Genus Pseudonerinea Loriol in Loriol & Koby, 1890

Type species. Pseudonerinea blauensis Loriol in Loriol
and Koby 1890; Oxfordian (Rauracian); Switzerland.

Pseudonerinea? pseudomelaniformis Griindel,
Keupp, Lang & Niitzel, 2022
Plate 12: figs 4-6

1965 - Pseudonerinea clio (d'Orbigny) — Cox: 172, pl. 30, figs 5-6.

21997 - Ceritella (Fibula) cottaldina (d’Orb.) — Fischer and Weber:
31, pl. 4, fig. 10

2019 — Pseudomelania? sp. 2 — Griindel, Keupp and Lang: 100,
pl. 1, figs 7-9.

*2022 — Pseudonerinea? pseudomelaniformis n. sp. — Griindel,
Keupp, Lang and Niitzel 2022: 183; pl. 2, figs 1-7.

Material. 27 specimens, illustrated specimens SNSB-
BSPG 2016 XXI 1894-1895.

Description. Shell very slender; a specimen is 32 mm
high; whorls high; whorl face straight; suture slightly im-
pressed; transition from whorl face to base evenly round-
ed; whorls smooth, at least on later whorls; aperture
damaged, high oval with adapical outlet and an oblique
siphonal abapical canal; inner columellar lip widened
and detached.

Remarks. Many species with a similar shell shape
have been described, particularly in the genus Pseudo-
melania. Without knowledge of the aperture (it is un-
known or insufficiently known in most cases), a com-
parison of these species is only possible to a limited
extent.

Nudivagus? sp. 2 sensu Griindel et al. (2019) has a
wider shell with lower whorls, a spiral sculpture on the
whorl face, and lacks a widened and detached colu-
mellar inner lip. Ceritella (Fibula) cottaldina (d'Orbigny)
as depicted by Fischer and Weber (1997) is larger ac-
cording to its holotype, but shows no other significant
differences. The shape of the aperture is unclear: Ac-
cording to d’Orbigny (1851), it is broadly rounded abapi-
cally, however according to Fischer and Weber (1997),
it shows the onset of a (not preserved?) channel. If P
cottaldina has an abapical canal, then it is probably iden-
tical to P pseudomelaniformis.

Family Nerineidae Zittel, 1873

Genus Nerinea Deshayes, 1827
(Synonym: Phaneroptyxis Cossmann, 1896)

Type species. Nerinea mosae Deshayes, 1827; Oxfordian;
France.

Remarks. Regarding the synonymy of Nerinea and Pha-
neroptyxis, see Kollmann (2014, p. 360).
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Plate 11. (1, 2) Diarthema aspera sp. nov., holotype, SNSB-BSPG 2016 XXI 1863, (1) lateral view, height 37 mm, (2) wing, height 16 mm.
(3) Diarthema aspera sp. nov., paratype, SNSB-BSPG 2016 XXI 1864, |ateral view, height 28 mm. (4) Diarthema aspera sp. nov., paratype,
SNSB-BSPG 2016 XXI 1865, aperture, height 35 mm. (5, 6) Aporrhaidae gen. inc. schlosseri (Loriol in Loriol and Bourgeat 1886—1888),
SNSB-BSPG 2016 XXI 1871, (5) lateral view, height 38 mm, (6) columellar section, height 32 mm. (7-9) Gen. indet. schlosseri (Loriol
in Loriol and Bourgeat 1886-1888), SNSB-BSPG 2016 XXI 1872, (7) lateral view, height 35 mm, (8) last two whorls, height 19 mm, (9)
basal view, width 16 mm (without wing), 23 mm (including wing). (10, 11) Gen. indet. monilitesta Zittel, 1873, SNSB-BSPG 2016 XXI
1874, lateral views, height 19 mm. (12-14) Gen. indet. sp. indet, SNSB-BSPG 2016 XXI 1875, apertural, apical and abapertural views,
width of specimen 26 mm. (15, 16) Aptyxiella tricincta (Mlnster in Goldfuss, 1844), SNSB-BSPG 2016 XXI 1880, lateral view and col-

umellar section, height 32 mm. (17, 18) Aptyxiella planata (Quenstedt, 1858), SNSB-BSPG 2016 XXI 1889, (17) longitudinal section,
height 30 mm, (18) lateral view, height 48 mm.
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Plate 12. (1, 2) Aphanoptyxis sinerugae sp. nov., holotype, SNSB-BSPG 2016 XXI 1891, (1) lateral view, height 98 mm, (2) basal view,
width 40 mm. (3) Aphanoptyxis sinerugae sp. nov., paratype, SNSB-BSPG 2016 XXI 1892, columellar section, height 32 mm. (4-5) Pseu-
donerinea? pseudomelaniformis Griindel, Keupp, Lang & Niitzel, 2022, SNSB-BSPG 2016 XXI 1894, abapertural and apertural lateral
views, height 32 mm. (6) Pseudonerinea? pseudomelaniformis Griindel, Keupp, Lang & Niitzel, 2022, SNSB-BSPG 2016 XXI 1895, lateral
view, height 30 mm. (7) Nerinea donosa Griindel, Keupp, Lang & Niitzel, 2022, SNSB-BSPG 2016 XXI 1896, lateral view, height 18 mm.
(8—-10) Nerinea donosa Griindel, Keupp, Lang & Niitzel, 2022, SNSB-BSPG 2016 XXI 1897, (8, 10) lateral and basal view (9) detail of last
whorl in lateral view, height of shell 19.5 mm, width 8 mm. (11) Nerinea donosa Griindel, Keupp, Lang & Niitzel, 2022, SNSB-BSPG 2016
XXI11898, lateral view, height 30 mm. (12) Nerinea donosa Griindel, Keupp, Lang & Niitzel, 2022, SNSB-BSPG 2016 XXI 1899, lateral view,
height 26 mm. (13, 14) Nerinea donosa Griindel, Keupp, Lang & Niitzel, 2022, SNSB-BSPG 2016 XXI 1900, lateral and basal view, height
37 mm, width 11 mm. (15, 16) Nerinea moreana (d’Orbigny, 1851), SNSB-BSPG 2016 XXI 1901, abaperurtal and apertural view, height
85 mm. (17, 18) Nerinea moreana (d’Orbigny, 1851)?, SNSB-BSPG 2016 XXI 1902, lateral view and columellar section, height 27 mm.
(19) Endoplocus inflatus Griindel, Keupp, Lang & Niitzel, 2022, SNSB-BSPG 2016 XXI 1903, lateral view, height 34 mm.
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Nerinea donosa Griindel, Keupp, Lang & Niitzel, 2022
Plate 12: figs 7-13

2017 — Nerineoidea Nr. 7 — Griindel: 33, pl. 14, fig. D.
2022 - Nerinea donosa n. sp. — Griindel, Keupp, Lang and Nitzel:
187, pl. 5, figs 1-5.

Material. 45 specimens from Saal, illustrated specimens
SNSB-BSPG 2016 XXI 1896—-1900.

Description. The present new material allows a
more detailed description of Nerinea donosa: Shell
slender (especially early ontogenetic part) with numer-
ous whorls; specimen 36 mm high; whorls about twice
as wide as high; subsutural bulge with nodes formed
very early in ontogeny; in later whorls, bulge is largely
changed to a row of large nodes (810 per whorl); nodes
extend to about half whorl height, forming narrow ramp;
ramp emphasizes suture; whorl face concave between
row of nodes and abapical suture are, with 1-2 slight-
ly nodular spiral cords; strong bordering abapical spiral
cord covered by the following whorl or slightly exposed
above suture, covered with small nodes (not always no-
ticeable); growth lines weakly prosocyrt, strongly back-
wards below adapical suture; transition from whorl face
to base slightly angular at bordering abapical spiral cord;
base strongly convex, conical; base with several weakly
nodular spiral cords (only visible in well-preserved spec-
imens); aperture (see Griindel et al. 2022) narrow with
siphonal canal, with two columellar plaits, 1-2 parietal
plaits and in some specimens one palatal plait; if two
columellar plaits are present, the adapical one is weaker
than the abapical one.

Remarks. Nerinea plassenensis Peters, 1855 is more
slender, the subsutural nodes are stronger, it has colu-
mellar and parietal plates (Peters 1855: pl. 3: fig. 12);
its base has not been described in detail. Nerinea orbig-
nyana Zeuschner sensu Peters (1855) has a series of
distinct small cusps in suprasutural position, the bor-
dering spiral cord is very strong, and it apparently has
two further spiral cords on the base which are devoid
of nodes.

Nerinea moreana (d’Orbigny, 1851)
Plate 12: figs 15-16,17-18?

1851 — Nerinea moreana n. sp. — d'Orbigny: 100, pl. 257, figs 1-2.

21851 - Nerinea clymene n. sp. — d'Orbigny: 102, pl. 258, figs 1-3.

1855 — Nerinea moreana d'Orbigny: 351, pl. 3, figs 5-7.

1881-1884 — Nerinea moreana d'Orbigny — Quenstedt: 546,
pl. 206, fig. 47.

1882 - Itieria moreana d’'Orbigny — Schlosser: 82, pl. 12, figs 2-3.

1893 - Itieria moreana d'Orbigny), Zittel — Loriol in Loriol and
Lambert: 23, pl. 2, fig. 5.

1896 — Phaneroptyxis moreana (d'Orb.) — Cossmann: 22, pl. 2, fig. 1.

1898 — Phaneroptyxis moreana d’Orbigny — Cossmann: 14, pl. 2,
figs 1-2.

1997 - Phaneroptyxis moreana (d'Orbigny, 1851) — Fischer and
Weber 39, pl. 13, figs 3-4, ?fig. 5.

Material. Saal: 202 specimens; Saal, illustrated speci-
mens SNSB-BSPG 2016 XXI 1901-1902; 3 specimens
from location 1, level 4 (“Fundstelle 1, Sohle 4”).

Remarks. This large, conspicuous species (the il-
lustrated specimen is 85 mm high) is very common in
the Sylla-collection, but is missing from the previous-
ly known material from Saal. According to d'Orbigny
(1851: pl. 257: fig. 1), the row of nodes lies well below
the adapical suture. However, the holotype of this spe-
cies as reported by Fischer and Weber (1997: p. 40,
pl. 13: fig. 3, lower Kimmeridgian, France) shows that
the nodes are in a subsutural position, which can also
be observed in the present material. Fischer and We-
ber (1997) gave a range from the middle Oxfordian to
Portlandian for this species.

Nerinea moreana d'Orbigny sensu Buvignier (1852) (on
p. 35 as Nerinea tornatella Buvignier, pl. 24: figs 10-12 -
the specimen in fig. 13 probably does not belong to this
species) is more slender and has fewer nodes per whorl.
The shell shape possibly falls within the range of variation
of the species N. moreana. Cerithium apicatum Eichwald,
1861 is more slender, the spire is significantly higher in
relation to the height of the last whorl, the axial ribs run
from suture to suture and the entire shell is covered with
numerous weak spiral threads. Nerinea moreana d’Orbig-
ny sensu Gemmellaro (1870) is partly broader (pl. 3: fig.
6), partly more slender (pl. 4: fig. 6) than the typical form
from Central and Western Europe (a variable species or
several different species).

Nerinea moreana was assigned to Phaneroptyxis by
Cossmann (1896, 1898) and Fischer and Weber (1997)
but Kollmann (2014) pointed out that Phaneroptyxis is a
junior synonym of Nerinea.

Genus Endoplocus Cox, 1954

Type species. Actaeon staszycii Zeuschner, 1849; Titho-
nian; Poland.

Endoplocus staszycii (Zeuschner, 1849)?
Plate 13: figs 1, 2

71850 — Actaeon staszycii n. sp. — Zeuschner: 130, pl. 17, figs
16-19.

1855 - Nerinea staszycii Zeuschner - Peters: 350, Tas. 2, figs
6-9.

1870 — Nerinea staszycii Zeuschner — Gemmellaro: 16, pl. 3, figs
8-10.

1998 - Endoplocus staszycii (Zeuschner, 1849) — Wieczorek:
319, pl. 2, figs 4-6 (here more chresonymy and synonymy).

Material. 4 specimens, SNSB-BSPG 2016 XXI 1905-1908.

Description. Shell stout with egg-shaped outline, con-
sisting of few whorls; largest specimen 27 mm high; body
whorl higher than the spire; whorl face weakly convex;
whorls relatively high, smooth; sutures marked by a nar-
row ramp; transition from whorl face to base evenly round-
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ed; base strongly convex, smooth; aperture not preserved;
2 (3?) columellar and palatal plaites as well as a parietal
plait visible in longitudinal section.

Remarks. According to Peters (1855), Nerinea staszy-
cii Zeuschner, 1850 is a very variable species. The spec-
imens illustrated by Peters (1855, pl. 2: figs 6—9) corre-
spond to the present material assigned to this species.
Actaeon staszycii Zeuschner, 1850 is more slender, the
spire is higher and it has more whorls. ltieria austria-
ca Zittel, 1873 has a subsutural row of nodes. Nerinea
staszycii Zeuschner sensu Gemmellaro (1870) has a
lower last whorl in relation to the spire height and the
shell is more slender. Phaneroptyxis simmenensis Oost-
er sensu Cossmann (1898) is more slender and its body
whorl is more cylindrical.

Endoplocus acutus Griindel, Keupp, Lang & Niitzel,
2022
pl. 7: figs 17 in Griindel et al. (2022)

2022 - Endoplocus acutus n. sp. — Griindel, Keupp, Lang and Niit-
zel: 189, pl. 7, figs 1-7.

Material. All from Saal, 12 specimens (typical form), 6
specimens (variant form), 3 questionable specimens.

Endoplocus inflatus Griindel, Keupp, Lang & Niitzel,
2022
Plate 12: fig. 19

2022 - Endoplocus inflatus n. sp. — Griindel, Keupp, Lang and
Ndtzel: 190, pl. 8, figs 1-4.

Material. 2 specimens, SNSB-BSPG 2016 XXI1 1903-1904.

Remarks. The present specimens agree with the
morphology of Endoplocus inflatus Griindel et al., 2022.
However, they are significantly larger (height 34 mm and
54 mm). At least one columellar and one parietal fold
are present.

Endoplocus sp. 1
Plate 13: figs 3, 4

Material. 3 specimens, SNSB-BSPG 2016 XXI1 1909-1911.

Description. Shell broadly trochospiral with strongly
convex sides; illustrated specimen 41 mm high;
suture somewhat impressed; last whorl large, inflated;
transition from whorl face to strongly convex base
evenly rounded; whorls smooth; aperture high and
narrow; at least one columellar, parietal and palatal (?)
plate present.

Remarks. The shell of Endoplocus inflatus Griindel et
al. 2022 is more slender and not as rounded in lateral
view. The spire is much more slender and higher. ltieria
obtusiceps Zittel sensu Stefano (1884) has a more broad-
ly oval outline in lateral view.

Endoplocus sp. 2
Plate 13: figs 5-8

Material. Saal: 3 specimens, SNSB-BSPG 2016 XXI11912-
1914.

Description. Shell highly trochoid; illustrated specimen 74
mm high; spire whorls significantly wider than high; sutures
impressed; last whorl high; shell sides convex with evenly
rounded transition to convex base; no ornament visible; ap-
erture (always damaged) elongated, narrow, actute adapical-
ly; at least one columellar, parietal and palatal plait present.

Remarks. The available material is too sparse and
poorly preserved for a sufficient description. The relation-
ships to Endoplocus inflatus remain unclear. The latter
may have more and lower spire whorls.

Family Ptygmatididae Pcelintsev, 1965
Subfamily Ptygmatidinae Pcelintsev, 1965

Genus Ptygmatis Sharpe, 1850

Type species. Nerinea bruntrutana Thurmann, 1832; Ox-
fordian; Switzerland.

Ptygmatis? tornata (Quenstedt, 1852)
pl. 10: figs 1-12 in Griindel et al. (2022)

2022 - Ptygmatis tornata (Quenstedt, 1852) — Griindel, Keupp,
Lang and Niitzel: 192, pl. 10, figs 1-12 (here more chresony-
my and synonymy).

Material. Ptygmatis tornata sensu stricto (morphotype 1):
Saal: 8 specimens; Saal, locality 1985, above coral stock,
level 2 (“Fundort 1985, Uber Korallenstock, Sohle 2"):
17 specimens. Ptygmatis tornata (morphotype 1): Saal: 8
specimens. 2 questionable specimens.

Ptygmatis nodosa (Voltz, 1836)
pl. 11: figs 1-15in Griindel et al. (2022)

1852 — Nerinea nodosa Voltz — Buvignier: 34, pl. 4, fig. 6.

2022 - Ptygmatis nodosa (Voltz, 1836) — Griindel, Keupp, Lang
and Nitzel: 194, pl. 11, figs 1-15 (here more chresonymy
and synonymy).

Material. 54 specimens, Saal: 51 specimens, locali-
ty 1985, above coral stock, level 2 (“Fundort 1985, (iber
Korallenstock, Sohle 2"): 3 specimens.

Ptygmatis mandelslohi (Bronn, 1836)
pl. 9: figs 1-5in Griindel et al. (2022)

2022 - Ptygmatis mandelslohi (Bronn, 1836) — Griindel, Keupp,
Lang and Niitzel: 191; pl. 9, figs 1-5 (here more chresonymy
and synonymy).
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Plate 13. (1) Endoplocus staszycii (Zeuschner, 1849)?, SNSB-BSPG 2016 XXI 1905, lateral view, height 27 mm. (2) Endoplocus staszycii (Ze-
uschner, 1849)?, SNSB-BSPG 2016 XXI 1906, tranverse section of whorl showing plaits, height 9 mm. (3, 4) Endoplocus sp. 1, SNSB, SNSB-
BSPG 2016 XXI 1909, lateral view and columellar section, height 41 mm. (5, 6) Endoplocus sp. 2, SNSB-BSPG 2016 XXI 1912, (5) whorls in
transverse section, height 45 mm, (6) columellar section, height 74 mm. (7, 8) Endoplocus sp. 2, SNSB-BSPG 2016 XXI 1913, lateral view
and columellar section, height 74 mm. (9) Ptygmatis bruntrutana (Thurmann, 1832), SNSB-BSPG 2016 XXI 1915, lateral view, height 11 mm.
(10) Ptygmatis bruntrutana (Thurmann, 1832), SNSB-BSPG 2016 XXI 1916, whorl in transverse section, height 11 mm. (11, 12) Ptygmatis
clio (d'Orbigny, 1852), SNSB-BSPG 2016 XXI 1917, (11) detail of columellar section, height 36 mm, (12) lateral view, height 69 mm. (13)
Ptygmatis clio (d’Orbigny, 1852), SNSB XXI 1918, 13a) lateral view, height 60 mm, (13b) whorl in transverse section, height 11 mm. (14, 15)
Ptygmatis clio (d’Orbigny, 1852), SNSB XXI 1919, lateral views, height 45 mm. (16—18) Bactroptyxis? subcochlearis (Minster in Goldfuss,
1844), SNSB XXI 1921, (16) lateral view, height 69 mm, (17) lateral view of early whorls, height 32 mm, (18) lateral view of late whorls, height
36 mm. (19) Cryptoplocus subpyramidalis (Munster in Goldfuss, 1844), SNSB-BSPG 2016 XXI 1922, lateral view, height 142 mm.
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Material. 9 specimens (6 specimens from Saal, 3 speci-
mens Saal, locality 1, level 4 (“Sohle 4, Fundstelle 17).
Remarks. The weak adapical spiral groove described
by Griindel et al. (2022) is not recognizable in the present
material (due to preservation?). Griindel et al. (2022) em-
phasized the difficulties in distinguishing P mandelslohi
from similar species. The distinction between the species
Ptygmatis mandelslohi and P. bruntrutana is problematic.
Various authors (e. g., Fischer and Weber 1997) considered
both to be conspecific. In our opinion, P mandelslohi is
characterized by a moderately wide shell, the apical angle
decreases during ontogeny (resulting in cyrtoconoid shell
shape), it usually has a straight to slightly concave whorl
face, relatively low whorls and a sharp edge between flank
and base. P bruntrutana, on the other hand, has a more
slender shell (with the same plate pattern), whorls are even-
ly increasing in width over the entire shell (not cyrtoconoid),
whorls are generally higher, the whorl face is straight to
slightly convex, the transition between whorl face and base
lacks a sharp edge. However, there are specimens in the
present material that cannot be clearly assigned to one of
the two species (real differences or due to preservation?).

Ptygmatis bruntrutana (Thurmann, 1832)
Plate 13: figs 9, 10

non 1844 — Nerinea bruntrutana Thurmann - Goldfuss: 40, pl.
175, fig. 5.

1858 — Nerinea mandelslohi Bronn — Quenstedt: 767, pl. 94,.figs
142,15.

1861-1864 — Nerinea bruntrutana Th. — Thurmann and Etallon:
94, pl. 7, fig. 39.

?1869 — Nerinea bruntrutana Thurmann, 1830 — Ooster and
Fischer-Ooster: 7, pl. 2; Fig: 12-16.

part. 1881-1884 — Nerinea bruntrutana Thurmann — Quenstedt:
533ff., pl. 206, figs 1-5, 13-14; non figs 18-20, 23.

1882 — Ptygmatis bruntrutana Thurmann - Schlosser: 79, pl. 11,
figs 11-13.

Part 1889 — Ptygmatis bruntrutana Thurmann — Loriol in Loriol
and Koby: 27, pl. 3, figs 4-5,7?,9-12.

1893 - Ptygmatis bruntrutana (Thurmann) Zittel — Loriol in Loriol
and Lambert: 25, pl. 2, figs 6-8.

1898 — Ptygmatis bruntrutana Thurmann — Cossmann: 74, pl. 6,
figs 13-17,20-21?

1979 - Ptygmatis bruntrutana (Thurmann, 1832) — Wieczorek:
324, figs 10, 14, 19-21; pl. 8, figs 2-5,7

1997 - Nerinea bruntrutana Thurmann - Héagele: 34, figures on
p. 34 and 35

1997 - Nerinea bruntrutana (Thurmann, 1832) — Hagele: 128, pl.
12, fig. 5 [as Cossmannea (Eunerinea) subscalaris (Miinster,
1844)] and 128 upper left.

1997 - Ptygmatis bruntrutana (Bronn ex Thurmann, 1850) —
Fischer and Weber: 42, pl. 10, fig. 6.

Material. 6 specimens from Saal, illustrated specimens
SNSB-BSPG 2016 XXI 1915-1916.

Ptygmatis clio (d’Orbigny, 1852)
Plate 13: figs 11-15

2022 - Ptygmatis clio (d'Orbigny, 1852) - Griindel, Keupp, Lang
and Nitzel: 196; pl. 12, figs 1-3 (here more chresonymy and
synonymy).

Material. 29 specimens from Saal, illustrated specimens
SNSB-BSPG 2016 XXI 1917-1919.

Ptygmatis? ursicina (Thurmann in Thurmann and
Etallon 1861)
pl. 12: figs 5-7 in Griindel et al. (2022)

2022 - Ptygmatis? ursicina (Thurmann in Thurmann and Etallon
1861) — Griindel, Keupp, Lang and Ntzel: 196; pl. 12, figs 5-7.

Material. A fragment of 4 whorls, SNSB-BSPG 2016
XX11920.

Genus Bactroptyxis Cossmann, 1896

Type species. Nerinea implicata d'Orbigny, 1851; Batho-
nian; France.

Bactroptyxis? subcochlearis (Miinster in Goldfuss,
1844)
Plate 13: figs 16-18

2022 - Bactroptyxis? subcochlearis (Minster in Goldfuss, 1844)
- Griindel, Keupp, Lang and Niitzel: 199, pl. 13, figs 6-8 (here
more chresonymy and synonymy).

Material. 6 specimens and fragments, illustrated speci-
men SNSB-BSPG 2016 XXI 1921.

Remarks. The illustrated specimen is 69 mm high.
What was suspected in 2022 can now be proven: The
early whorls have only 2 strong spiral cords, one direct-
ly subsutural, the other well above the abapical suture.
Only gradually a weaker spiral cord is formed between
the primary spiral cords. The secondary spiral cord re-
mains significantly weaker than the other two through-
out ontogeny.

Aptyxis kehlheimensis Schlosser, 1882 (pl. 11: figs 3,
5-7; non fig. 4 in Schlosser) has weaker spiral cords and
lacks a secondary third spiral cord.

Subfamily Cryptoplocinae Pcelintsev in Pcelintsev
and Korobkov, 1960

Genus Cryptoplocus Pictet & Campiche, 1861

Type species. Nerinea depressa Voltz, 1836; Kimmeridgian?
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Cryptoplocus subpyramidalis (Miinster, 1844) in
Goldfuss
Plate 13: fig. 19

1855 — Nerinea pyramidalis Miinster — Peters: 361, pl. 4, figs 1-3.

1882 - Cryptoplocus subpyramidalis — Schlosser: 86, pl. 12,
fig. 10.

2022 - Cryptoplocus subpyramidalis (Miinster in Goldfuss, 1844)
- Griindel, Keupp, Lang and Niitzel: 200, pl. 14, fig. 6 (here
more chresonymy and synonymy).

Material. 20 specimens and fragments (19 specimens
from Saal; 1 specimen Saal, location 2, level 4 (“Fund-
stelle 2, Sohle 4"); illustrated specimen SNSB-BSPG 2016
XXI11922.

Remarks. The present material is only moderately
preserved. The illustrated specimen is 14 cm high. The
subsutural bulge is often not visible. The apical angle of
the shell varies; there may be transitions to C. depressus.
Cryptoplocus pyramidalis (Miinster, 1844) in Goldfuss,
sensu Wieczorek (1979) is more slender; its shell width
lies approximately between C. subpyramidalis and C. de-
pressus (Voltz, 1836).

Cryptoplocus depressus (Voltz, 1836)
pl. 14: figs 1-5 in Griindel et al. (2022)

1931 - Cryptoplocus depressus Voltz - Yin: 68, pl. 7, fig. 10.

1979 - Cryptoplocus depressus (Voltz, 1836) — Wieczorek: 327,
pl. 9, figs 1-3, 5-6, textfig. 13a-b.

2022 - Cryptoplocus depressus (Voltz, 1836) — Griindel, Keupp,
Lang and Nitzel: 200, pl. 14, figs 1-5 (here more chresonymy
and synonymy).

Material. 39 specimens and fragments (37 specimens
Saal; 2 specimens Saal, above coral stock, level 2 (“liber
Korallenstock, Sohle 2”).

Family Nerinellidae Pcelintsev in PCelintsev and
Korobkov, 1960

Genus Nerinella Sharpe, 1850

Type species. Nerinea dupiniana d’Orbigny, 1842; lower
Cretaceous; France.

Nerinella ornata (d'Orbigny, 1852)
pl. 15: figs 1-5 in Griindel et al. (2022)

2022 - Nerinella ornata (d’Orbigny, 1852) — Griindel, Keupp, Lang

and Niitzel: 202; pl. 15, figs 1-5 (here more chresonymy and
synonymy).

Material. A fragment of 2 whorls from Saal.

Family Eunerineidae Kollmann, 2014

Genus Eunerinea Cox, 1947

Type species. Nerinea castor d’Orbigny, 1852; Oxfordian;
France.

Eunerinea sp. 1
Plate 14: figs 1-6

?1861-1864 — Nerinea speciosa Voltz — Thurmann in Thurmann
and Etallon: 104, pl. 8, fig. 51.

part 1997 - Nerinella cf. laufonensis (Thurmann, 1859) — Hagele:
131, fig. on p. 131 upper middle (not upper right).

21997 — Nerinella caecilia (d'Orbigny, 1852) — Fischer and Weber:
52, pl. 8, figs 1-2.

2022 - Gen. et sp. indet. — Griindel, Keupp, Lang and Niitzel: 212,
pl. 19, figs 9-11.

Material. 20 specimens from Saal and 2 specimens from
Saal, location 2, illustrated specimens SNSB-BSPG 2016
XXI1923-1925.

Description. Only fragments are present; fragment shown
on Plate 14: figs 2, 3 is 34 mm high; shell slender; whorl
face straight to slightly concave; subsutural nodular bulge;
strength of bulge and nodes vary from distinct to almost ab-
sent; a specimen from the collection Lang (Plate 14 fig. 1)
has very distinct nodes that are axially elongated and opist-
hocline; some specimens with distinct knobby spiral cord
between subsutural bulge and abapical suture as well as
one (or several?) weak, knobby spiral cords on either side of
it; other specimens have only two weak knobby spiral cords
of approximately equal strength; transition from whorl face
to slightly convex base at slightly protruding edge that forms
periphery of whorls; edge has strong strong nodes, some of
which visible above suture; several knobby spiral cords cov-
er base; late whorls of large specimens have blurred axial
ribs on whorl face and base; base phaneromphalous; aper-
ture with abapical canal; at least one columellar and one (or
two?) parietal plaits present in aperture.

Remarks. The few available specimens are mainly
poorly preserved and show quite some variation. A com-
parison of Plate 14: fig. 1 with Plate 14: figs 2, 3 shows two
extreme morphotypes. However, most of the fragments
cannot be assigned to one of these morphotypes with cer-
tainty because of insufficient preservation. It is also not
certain whether these morphologies grade into each other.
The grouping of the present material under the name Eu-
nerinea sp. 1 is based on similarities in the general shell
shape and the basic shell ornament, the occurrence at the
same locality and in the same stratigraphic level. It remains
unclear whether there is one variable species or two sep-
arate species. Several species described in the literature
resemble either one or the other mentioned morphotype.

The neotype of Nerinella caecilia (d’Orbigny) (see Fisch-
er and Weber 1997) closely resembles the present spe-
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cies, but apparently has more numerous spiral cords on
the whorl face and lacks a subsutural row of nodes. The
whorls are at least partially more concave. Nerinella subim-
bricata d'Orbigny, 1852 sensu Fischer and Weber (1997) is
significantly more slender and the whorl face is more con-
cave. Ptygmatis nodosa (Voltz, 1836) sensu Griindel et al.
(2022) has, among other differences, a border spiral cord
without nodes. Nerinea sequana Thirr sensu Bronn (1836)
is more slender and the whorls are concave. Nerinea lau-
fonensis Thurmann in Thurmann and Etallon 1861 lacks
a subsutural row of nodes, the border spiral rib is hardly
knobby and, in addition to two rows of nodes, several lirae
are formed on the whorl face. Nerinea oppeli Gemmellaro,
1870 is similar to the specimen shown in Plate 14: fig. 1,
but the subsutural row of nodes is weaker, whereas the
nodes of the border spiral cord are stronger and are fully
visible above the suture. Nerinea cf. heightneggeri Peters
sensu Cossmann (1898) is more slender and has 7-8 spi-
ral cords on the whorl face, two of which are tuberculate.

Eunerinea sp. 2
Plate 14:figs 7, 8

Material. 1 specimen and a fragment from Saal, SNSB-
BSPG 2016 XX 1926-1927.

Description. Shell high-spired, slender; specimen 39
mm high; sutures inconspicuous; angular edge at transi-
tion from whorl face to base exposed somewhat above
suture; strong spiral cord situated at a clear distance from
adapical suture; whorl face between this spiral cord and
adapical suture concave, between this cord and abapical
suture straight to slightly concave; edge at transition from
whorl face to base very pronounced, slightly protruding,
forming whorl periphery; edge probably knobby, which is
not entirely certain due to preservation; base moderately
convex, details are not preserved.

Remarks. The similar Ptygmatis nogreti Guirand and
Ogérien sensu Loriol in Loriol and Bourgeat (1886—
1888) has a strong spiral cord directly below the suture.
Ptygmatis carpathica sensu Loriol in Loriol and Bourgeat
(1886-1888) is larger, not as slender and the subsutural
spiral cord is not broadened.

Family Itieriidae Cossmann, 1896
Genus [tieria Matheron, 1842

Type species. Acteon cabanetiana d’'Orbigny, 1841; Kim-
meridgian; France.

Itieria cabanetiana (d’Orbigny, 1841)
Plate 14: figs 9-11

1851 - ltieria cabanetiana d'Orbigny, 1847 — d'Orbigny: 99, pl.
255, fig. 3, pl. 256, figs 1-3.

1869 - ltieria cabaneti Matheron — Gemmellaro: 9, pl. 2, figs 1-3.

1898 - ltieria cabanetiana d'Orbigny — Cossmann: 12, pl. 1, figs
17-20.

1997 - Itieria cabanetiana (d'Orbigny, 1841) — Fischer and Weber:
39, pl. 14, figs 1-4.

2014 - ltieria cabanetiana (d'Orbigny, 1841) — Kollmann: 360, fig.
6 A-B.

Material. 13 specimens and fragments, illustrated speci-
men SNSB-BSPG 2016 XXI 1928.

Description. Shell broadly egg-shaped with last whorl
much higher than spire; illustrated specimen 67 mm
high; apex concave; spire whorl much wider that high;
suture emphasized by very narrow ramp; whorl face fee-
bly convex to almost straight; transition from whorl face
to base evenly rounded; whorls smooth; base distinct-
ly umbilicated; umbilicus surmounted by strong ridge;
aperture elongated, very narrow, widened abapically re-
sulting in teardrop shape; apertural folds or plaits can-
not be seen clearly.

Remarks. The lectotype of this species designated
by Fischer and Weber (1997, pl. 14: fig. 1) is much larg-
er and the spire is higher with more whorls than in the
present material.

Genus ltieroptygmatis Charvet & Termier, 1971

Type species. Itieroptygmatis ellipticata Charvet & Termi-
er, 1971; Jurassic/Cretaceous transition; Bosnia and Her-
zegovina.

Itieroptygmatis cylindrata Griindel, Keupp, Lang &
Niitzel, 2022
Plate 14: figs 12,13

2022 Itieroptygmatis cylindrata n. sp. — Griindel, Keupp, Lang and
Nitzel: 207, pl. 18, figs 1-14

Material. Morphotype 1: 53 specimens (Saal: 48 speci-
mens; locality 1985, above coral stock, level 2 (“Fundort
1985, Uber Korallenstock, Sohle 2"): 5 specimens.
Morphotype 2, Saal: 32 specimens, illustrated specimen
SNSB-BSPG 2016 XXI 1929.

Remarks. Two morphotypes assigned to this species
were described by Griindel et al. (2022). The extremes
in this morphological spectrum differ greatly from each
another. However, there are also specimens that are diffi-
cult to assign to one of the two morphotypes. As outlined
previously, it is undecided whether a variable species or
two separate species are present, mainly due the poor
preservation of the material at hand. A well-preserved ju-
venile specimen (shell height 24 mm; Plate 14: fig. 12, 13)
of morphotype 2 shows the plait structure: 2 columellar
plaits (the adapical one is significantly weaker than the
abapical one) and a strong parietal plait. Palatal plaits
are not noticeable.
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Plate 14. (1) Eunerinea sp. 1, SNSB BSPG 2021 XV 92, lateral view, height 19 mm. (2, 3) Eunerinea sp. 1, SNSB-BSPG 2016 XXI 1923,
lateral and basal view, height 33 mm, width 16 mm. (4, 5) Eunerinea sp. 1, SNSB-BSPG 2016 XXI| 1924, (4) lateral view, height 34 mm,
(5) last two whorls height 21 mm. (6) Eunerinea sp. 1, SNSB-BSPG 2016 XXI 1925, fragment of a single whorl in lateral view, height
34 mm. (7) Eunerinea sp. 2, SNSB-BSPG 2016 XXI 1926, fragment of a single whorl in lateral view, width 16 mm. (8) Eunerinea sp. 2,
SNSB-BSPG 2016 XXI 1927, lateral view, height 38 mm. (9—11) Itieria cabanetiana (d’Orbigny, 1841), SNSB-BSPG 2016 XXI 1928, lateral
views, height 67 mm, basal view, width 41 mm. (12, 13) Itieroptygmatis cylindrata Griindel et al., 2022, morphotype 2, SNSB-BSPG 2016
XX1 1929, lateral views, height 24 mm.

Itieroptygmatis sp. 1 Genus Rugalindrites Griindel & Niitzel, 2012
pl. 18: figs 15-16 in Griindel et al. (2022)

Type species. Acteon cuspidatus Sowerby, 1824; Batho-

2022 - Itieroptygmatis sp. 1 — Griindel, Keupp, Lang and Nitzel: nian; England.

209, pl. 18, figs 15-16.

Material. 1 specimen from Saal, SNSB-BSPG 2016 XXI.
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Rugalindrites cylindracea (Cornuel, 1841)
pl. 20: figs 1-9 in Griindel et al. (2022)

2022 - Rugalindrites cylindracea (Cornuel, 1841) — Griindel,
Keupp, Lang and Niitzel: 212, pl. 20, figs 1-9 (here more
chresonymy and synonymy).

Material. 17 specimens, SNSB-BSPG 2016 XXI.

Discussion

A new collection (mostly collected by Jirgen Sylla) of Up-
per Jurassic (Kimmeridgian) gastropods from the reefal
limestones of the Saal quarry near Kelheim (Lower Bavaria,
Germany) is reported. This new material provides consid-
erable additional information about the gastropod fauna
from the Saal quarry. It has yielded 121 species of which
80 species are nominate species, the others are treated in
open nomenclature. Together with the gastropod previous-
ly described from the Saal quarry (Griindel et al. 2015,2017,
2019, 2022), this increases the number of known gastro-
pod species from this locality by 53 species (32 nominate
species). A total of 179 gastropod species (108 nominate
species) have now been reported from the Saal quarry
(Tables 1, 2) making this gastropod occurrence one of the
richest known from the Late Jurassic. One new genus and
15 new species are described herein. Thus, Saal is now
type locality of 59 gastropod species. The high diversity of
gastropods and other marine invertebrates (e. g., bivalves,
brachiopods, corals) reflects the highly structured reefal,
shallow water habitat (see Griindel et al. 2022). The high
number of taxa that had to be treated in open nomenclature
reflects the poor preservation of many of the specimens.
Especially the fragmentary preservation of nerineoids and
other high-spired taxa as well as the corrosion of the shell
ornaments commonly hinder species identification.

The Sylla collection has yielded quite a number of spe-
cies that were not present in the previously studied ma-
terial but also lacks taxa that are present in previously
studied collections mainly gathered by Fritz Lang and ad-
ditional material gathered by Helmut Keupp and Olaf Neu-
bauer (Griindel et al. 2015, 2017, 2019, 2022). Fifty-nine
species were only present in these collections studied
earlier, and 54 species are only present in the Sylla col-
lection. Sixty-five species are shared between previously
studied and new collections, chiefly the Sylla collection.
It is also noteworthy that species that are present in both
collections commonly occur in strongly different abun-
dances (Table 1). These differences in the faunal com-
positions probably reflects facies differences within the
quarry at different sites. Moreover, collectors obviously
used different methods (loot scheme, collection bias i.
e., Sylla collected many more large specimens whereas
Lang gathered preferably small specimens and species.
We assume that many of the specimens treated in open
nomenclature represent undescribed taxa and that the

Table 1. Gastropod species diversity from the Saal Quarry.

Total number of species 179
Total number of nominate species 109
Number of species with type locality at Saal 59
Number of species only from Sylla collection (this study) 53
Number of species only previous collections 58

Number of species present in both, in previous and Sylla collections 68

quarry yields many more species than are known to date.
Currently, the quarry is not accessible due to safety rea-
sons so that new material cannot be collected. It is possi-
ble that there are other private collections from Saal and if
so, their study would be desirable.

Nerineoidea form a considerable part of the gastro-
pod fauna from Saal. With the Lang and Sylla collections,
there are two independently obtained large nerineoid gas-
tropod collections from the same location and the same
age. However, both differ significantly from each other in
the abundances of the species present in both collections
and in the fact that many species are only represented in
one of the collections. From both collections together 38
nerineoid species are reported. Both collections are almost
identical in terms of the number of nerineoid species (Lang
collection provided 28 species, Sylla collection 27 species).
In the Lang collection, 10 of the species identified in the
Sylla collection are missing; the Sylla collection 11 species
that are present in the Lang collection). Therefore, both col-
lections complement each other. Some of the nerinoid spe-
cies are large (up to 20 cm) so that this group also had the
highest biomass amongst gastropods in this community.

The differences of the previous collections (mainly
Lang-collection) and the Sylla-collection are especially
pronounced regarding Nerineoidea. Species present with
more than 10 specimens/fragments (= abundant spe-
cies). Endoplocus acutus, Ptygmatis? tornata, Ptygmatis
nodosa und ltieroptygmatis cylindrata are abundant in
both collections. Ceritellopsis gramanni, Ceritella convexa
and Ptygmatis? ursicina are only abundant in the Lang
collection. Pseudonerinea? pseudomelaniformis, Nerinea
donosa, Nerinea moreana (with 202 specimens which are
commonly very large and therefore conspicuous), Ptyg-
matis clio, Cryptoplocus depressus, Cryptoplocus subpyra-
midalis, Eunerinea sp. 1 and ltieria cabanetiana are only
abundant in the Sylla collection.

It is remarkable that Ceritellidae are completely absent
in the Sylla collection. On the other hand, the Sylla collection
has yielded several large species, that are absent or rare in
the Lang collection (both Cryptoplocus—species, Nerinea
moreana, and ltieria cabanetiana). As outlined above, such
differences reflect facies differentiation (reef, fore reef,
lagoon) and collection biases. It is obvious that both col-
lectors had different size preferences: H. Lang collected
preferably small specimens whereas J. Sylla found on the
average much larger specimens. that It is also noteworthy,
that Lang and Sylla did not collect during the same period
of time so that it seems possible that different facies and
beds were exposed by actively progressing quarrying.
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Table 2. Species and abundances of the gastropods from Saal, with differentaion of the previous collections and the Collection
of J. Sylla. Attributions to subclass, Pat: Patellogastropoda, Vet: Vetigastropoda, Ner: Neritimorpha, Cae: Caenogastropoda, Het:
Heterobranchia.

Specimens Specimens Specimens Species only Species Species
previous this study combined in previous onlyin previous and
studies studies this study this study

Pat  Hennocquia saalensis Griindel et al., 2017 3 3 1

Pat  Patella sp. 1 1 1

Pat  Scurriopsis cragolis Griindel & Niitzel, 2024 4 4 1

Pat  Scurriopsis sp. 1 1 1

Pat  Pseudorhytidopilus? quadratus Griindel & Nitzel, 2024 7 7 1

Vet  Pleurotomaria agassizii Minster in Goldfuss, 1844 2 2 1

Vet  Emarginula (Tauschia) sp. 1 1 1 1

Vet  Rimulopsis broesamleni Griindel et al., 2017 4 11 1
Vet  Rimulopsis perforata Griindel, Keupp & Lang, 2017 3 3 6 1
Vet  Rimulopsis danuviensis Griindel & Niitzel, 2024 4 4 1

Vet Leptomaria goldfussi (Sieberer, 1907) 5 12 17 1
Vet Leptomaria phacoides Zittel, 1873 2 2 1

Vet Leptomaria phacoides Zittel, 1873? 1 1 1

Vet Leptomaria sp. 1 1 1

Vet  Placostoma suevica (Quenstedt, 1881-1884) 5 11 1
Vet Valfinia ginquecincta (Zieten, 1830-1833) 12 2 14 1
Vet  Scissurella? sp. 1 1 1 1

Vet Falsotectus parvus Griindel et al., 2017 76 4 80 1
Vet  Falsotectus sp. nov. 1 9 9 1

Vet  Asperilla longispina (Rolle, 1861) 2 2 1

Vet Discotectus crassiplicatus (Etallon, 1859) 9 9 18 1
Vet Undatotectus glaber Griindel et al., 2017 9 11 20 1
Vet  Wernerocutus angulatoplicatus (Munster in Goldfuss, 1844) 5 11 16 1
Vet Falsataphrus? valfinense (Loriol in Loriol and Bourgeat, 2 2 1

1886-1888)

Vet Eucycloscalidae? gen. inc. sp. 1 1 1 1

Vet  Torusataphrus inornatus (Quenstedt, 1858)? 1 1 1

Vet Chilodonta quadratofoveata Griindel et al., 2017 3 1 4 1
Vet Chilodonta haegelei Griindel et al., 2017 1 1 1

Vet  Onkospira ranellata (Quenstedt, 1852) 1 3 4 1
Vet  Proconulus? sp. 1 3 3 6 1
Vet Amphitrochus muensteri Griindel et al., 2017 1 1 1

Vet  Serrettella gerberi (Griindel, Keupp & Lang, 2017) 1 4 5 1
Vet Nododelphinula magnotuberosa Griindel et al., 2017 2 2 1

Vet Nododelphinula oblonga Griindel & Niitzel, 2024 2 2 1

Vet Heliacanthus? sp. 1 1 4 5 1
Vet  Heliacanthus? sp. 2 7 7 1

Vet Nododelphinulidae? gen. and sp. indet. 1 1 2 1
Vet  Torusataphrus inornatus (Quenstedt, 1858) 1 1 2 1
Vet Metriomphalus parvotuberosus Griindel et al., 2017 8 7 15 1
Vet  Metriomphalus sp. 1 8 1 9 1
Vet  Planiturbo funatus (Goldfuss, 1844) 3 3 1

Vet  Planiturbo procerus Griindel et al., 2017 6 3 9 1
Vet  Planiturbo validotuberosus Griindel et al., 2017 7 7 1

Vet Caryomphalus concavus Griindel et al., 2017 11 11 1

Vet  Caryomphalus sp., cf. concavus Griindel, Keupp & Lang, 2017 1 1 1

Vet  Caryomphalus globatus (Buvignier, 1843) 4 4 1

Vet Metriomphalidae gen. nov.? sp. 1 4 1 5 1
Vet Creniturbo gibbosus Griindel & Niitzel, 2024 7 7 1

Vet  Creniturbo sp. 1 4 4 1

Vet Kelheimia triangulata Griindel & Niitzel, 2024 9 9 1

Vet  Tegulacanthus tegulatus (Munster in Goldfuss, 1844) 1 1 1

Vet  Sclarotrarda coronilla (Brésamlen, 1909) 6 1

Vet gen.inc., sp.inc. 9 9 1

Vet Vetigastropoda gen. and sp. indet. 1 1 1

Ner Dauterria rotundata Griindel et al., 2015 110 35 145 1
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Specimens Specimens Specimens Species only Species Species
previous this study combined in previous onlyin previous and
studies studies this study this study

Ner  Dauterria variocostata Griindel et al., 2015 100 3 103 1
Ner  Pileopsella biconvexa Griindel et al., 2015 6 5 11 1
Ner Neridomus laevis (Gerasimov, 1955)? 112 112 1

Ner  Neridomus hemisphaerica (Roemer, 1836) 10 10 1

Ner  Neridomus sp. 1 2 2 1

Ner  Parvulatopsis quinquecostatus Griindel et al., 2015 33 5 38 1
Ner  Parvulatopsis? sp. 5 5 1

Ner  Neritopsis? rotundatus Griindel & Niitzel, 2024 6 6 1

Ner  Wallowiella (Plicaropsis) cancellata (Stahl, 1824) 28 27 55 1
Ner  Wallowiella (Plicaropsis) compacta Griindel et al., 2015 2 2 4 1
Ner Cassianopsis quenstedti (Brosamlen, 1909) 7 2 9 1
Ner Cassianopsis ratua Griindel et al., 2015 2 1 3 1
Ner Cassianopsis eversi Griindel et al., 2015 5 1

Ner  Hayamiella schaeferi Griindel et al., 2015 12 6 18 1
Ner  Hayamiella semiplicata (Brésamlen, 1909) 1 3 1
Ner Hayamiella decussata (Miinster, 1844 in Goldfuss) 1 1 1

Ner Hayamiella subvaricosa (Brosamlen, 1909) 4 4 1

Ner  Hayamiella? sp. 2 2 1

Ner  Bipartopsis robustus Griindel et al., 2015 8 1 9 1
Cae Pseudomelania sp. 1 8 1

Cae Pseudomelania? sp. 2 7 1

Cae Saalensia birugata Griindel et al., 2015 42 22 64 1
Cae Loriolotrema sp. 1 1 1

Cae Brachytrematidae? gen.and sp. indet. 1 1 1

Cae Petersiasp. 1 1 1 1

Cae Costazygia sp. 1 3 3 1

Cae Erratopleura sp. 1 1 1 1

Cae Ampullina sp. 1 7 7 1

Cae Pictavia silicea (Quenstedt, 1858) 1 1 2 1
Cae Pictavia lactera Griindel et al., 2019 2 8 10 1
Cae Pictavia? sp. 1 1 2 1
Cae Oonia kimmeridgiensis Griindel & Niitzel, 2024 3 3 1

Cae Globularia? sp. 1 1 1

Cae Neuburgensia convexoconcava (Griindel, Keupp & Lang, 2019) 10 2 12 1
Cae Neuburgensia angulata Griindel & Niitzel, 2024 53 53 1

Cae Neuburgensia rara Griindel & Niitzel, 2024 1 1 1

Cae Metacerithium sp. 1 15 15 1

Cae Tylostoma sp. 1 6 6 12 1
Cae Eustoma? gracilis Griindel & Niitzel, 2024 5 5 1

Cae Eustoma sp. 3 3 1

Cae Ditretus sp., cf. rostellaria (Buvignier, 1852) 3 11 14 1
Cae Coninoda strekwera Griindel et al., 2019 10 2 12 1
Cae Coninoda? sp. 1 5 1 6 1
Cae Maoraxis sp. 1 1 1 1

Cae Cryptoptyxis rarenodosa Griindel et al., 2019 21 5 26 1
Cae Cryptoptyxis? spinosus Griindel & Niitzel, 2024 3 3 1

Cae Nudivagus sp. 1 5 3 8 1
Cae Nudivagus sp. 2 2 2 1

Cae Uchauxia ex gr. limaeforme (Roemer, 1836) 44 44 1

Cae Provolibathra? sp., cf. septemplicata (Roemer, 1836) 69 3 72 1
Cae Cryptaulax? parvum Griindel et al., 2019 3 3 1

Cae Cryptaulax? triangulare Griindel et al., 2019 3 3 1

Cae Tyrnoviella sp. 1 1 1 1

Cae Exelissa sp. 1 2 2 4 1
Cae Exelissa? Aff. corallense (Buvignier, 1843) 1 1 1

Cae Exelissa ursicina (Loriol in Loriol & Koby, 1889) 1 1 1

Cae Shurovites robustus Griindel et al., 2019 5 5 1

Cae Shurovites sp. 1 1 1 1

Cae Tropacerithium cumaritum Griindel et al., 2019 9 1 10 1
Cae Tropacerithium danubii Griindel et al., 2019 15 2 17 1
Cae Turritella lucagrita Griindel & Niitzel, 2024 1 1 1

Cae Bleytonella saalensis Griindel et al., 2019 10 10 1
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Specimens Specimens Specimens Species only Species Species
previous this study combined in previous onlyin previous and
studies studies this study this study

Cae Juvenile cerithioid 1 1 1

Cae Palaeorissoina sp. 1 1 1 1

Cae Boreomica costaspiralis Griindel et al., 2019 10 10 1

Cae Boreomica sp. 1 1 1

Cae Boreomica sp. 2 1 1 1

Cae Purpuroidea lapierrea (Buvignier, 1843) 2 2 1

Cae Buvignieria sp. nov. 1 2 2 1

Cae Buvignieria racitana Griindel et al., 2019 106 1 107 1
Cae Buvignieria convexa Griindel et al., 2019 14 14 1

Cae Palaeorissoinidae? gen. inc., sp. 1 1 1 1

Cae Falsobuvigna peregrina Griindel et al., 2019 24 24 1

Cae Columbellaria corallina (Quenstedt, 1852) 7 3 10 1
Cae Columbellaria sp. 1 1 1 1

Cae Gen. indet. schlosseri (Loriol in Loriol & Bourgeat, 1886-1888) 4 4 1

Cae Gen. indet. Monilitesta Zittel, 1873 1 1 1

Cae Strombidae gen. inc., sp. 1 1 1 1

Cae Diarthema aspera Griindel & Niitzel, 2024 2 8 10 1
Cae Diempterus sp. 1 4 4 1

Cae Diempterus? fusiformis (Minster in Goldfuss, 1844) 5 5 1

Cae Caenogastropoda gen.inc. 1, sp. 1 3 3 1

Het Cossmannea desvoidyi (d'Orbigny, 1851) 2 2 1

Het Ceritellopsis gramanni Huckriede, 1967 25 25 1

Het Ceritellopsis plicatula Huckriede, 1967 5 5 1

Het Ceritella convexa Griindel et al., 2022 26 26 1

Het Ceritella sp. 1 9 9 1

Het Nerinea donosa Griindel et al., 2022 10 45 55 1
Het Nerinea moreana (d'Orbigny, 1851) 202 202 1

Het Endoplocus acutus Griindel et al., 2022 17 18 35 1
Het Endoplocus inflatus Griindel et al., 2022 10 2 12 1
Het  Endoplocus staszycii (Zeuschner, 1850)? 4 4 1

Het Endoplocus sp. 1 3 3 1

Het Endoplocus sp. 2 3 3 1

Het Pseudonerinea? pseudomelaniformis Griindel et al., 2022 37 27 64 1
Het Ptygmatis mandelslohi (Bronn, 1836) 4 9 13 1
Het Ptygmatis? tornata (Quenstedt, 1852) 37 33 70 1
Het  Ptygmatis nodosa (Voltz, 1836) 142 54 196 1
Het Ptygmatis? ursicina Thurmann in Thurmann & Etallon, 1861 19 1 20 1
Het Ptygmatis bruntrutana (Thurmann, 1832) 6 6 1

Het Ptygmatis clio (d’Orbigny, 1852) 2 29 31 1
Het  Aptyxiella tricincta (Munster, 1844) 1 1 1

Het  Aptyxiella tricincta (Miinster, 1844) sensu Quenstedt 1881-1884 3 5 8 1
Het Aptyxiella planata (Quenstedt, 1858) 2 2 1

Het Aphanoptyxis sinerugae Griindel & Niitzel, 2024 3 3 1

Het  Bactroptyxis cf. fasciata (Voltz, 1836) 1 1 1

Het  Bactroptyxis? subcochlearis (Minster in Goldfuss, 1844) 5 6 11 1
Het Cryptoplocus depressus (Voltz, 1836) 3 39 42 1
Het Cryptoplocus subpyramidalis (Miinster, 1844 in Goldfuss) 3 20 23 1
Het Nerinella sp. 1 4 4 1

Het  Nerinella ornata (d'Orbigny, 1852) 1 2 3 1
Het  Nerinella sp. 2 2 2 1

Het Nerinella sequana (Bronn ex Thirria, 1836) 1 1 1

Het Nerinella biplicata (Quenstedt, 1858) 4 4 1

Het Nerinella? sp. 3 1 1 1

Het Eunerinea sp. 1 1 22 23 1
Het  Eunerinea sp. 2 1 2 3 1
Het Itieria cabanetiana (d’Orbigny, 1841) 13 13 1

Het ltieroptygmatis cylindrata Griindel et al., 2022 57 85 142 1
Het [tieroptygmatis sp. 1 2 1 3 1
Het  Rugalindrites cylindracea (Cornuel, 1841) 48 17 65 1
Het Rugalindrites sp. 1 2 2 1

Het  Volvocylindrites marcousana (Guirand & Ogérien, 1865) 39 39 1

Het  Sulcoactaeon sp. 1 1 1 1

Total 1666 1095 2761 58 53 68
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