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Abstract

Micromorph gastropods of the Rhenish Middle Devonian (Scheid horizon, Ciirten strata, Early
Givetian) originating from the quarry ,,Am Wachtberg* near Sttenich (Sétenich syncline, Eifel, western
Germany) belong to 12 genera, 6 of which are new, with 18 species described and figured (new
genera: Archaeosphera, Nerrhena, Urftia, Kallispira, Soetenichia, Sinistriconcha; new species:
Buechelia horizontalis, Lukesispira frydai, Nerrhena reticulata, Urfiia convexa, Kallispira varistriata,
Kallispira latostriata, Alaskazygopleura eifelia, Straparollus, planiformis, Nodeuomphalus leunissi,
Sinistriconcha lierli). These species are classified according to the taxonomic concept suggested by
BanpeL (1997). The protoconchs of 12 species are shown for the first time, among them the openly
coiled one of Middle Devonian species of the Euomphalomorpha and of a species of the Peruneloidea.

Zusammenfassung

Aus dem Steinbruch ,,Am Wachtberg" bei Sotenich (Sotenicher Mulde, Eifel) werden
mikromorphe Gastropoden des Rheinischen Mitteldevons (Scheid-Horizont, Ciirten-Schichten, Un-
teres Givetium) beschrieben und abgebildet. Es handelt sich dabei um 18 Arten aus 12 Gattungen,
wovon 6 Gattungen neu aufgestellt wurden (Archaeosphera, Nerrhena, Urftia, Kallispira, Sétenichia,
Sinistriconcha). Die 10 neuen Arten sind (Biichelia horizontalis, Lukesispira frydai, Nerrhena
reticulata, Urfiia convexa, Kallispira varistriata, Kallispira latostriata, Alaskazygopleura eifelia,
Straparollus, planiformis, Nodeuomphalus leunissi, Sinistriconcha lierli). Sie werden dem
taxonomischen Konzept von BanpeL (1997) zugeordnet. Von 12 Arten werden erstmals Protoconche

*) Author's addresses: Prof. Dr. KLaus BanpkL, Geologisch-Paldontologisches Institut und Museum
der Universitit, Bundesstrasse 55, 20146 Hamburg, Germany; Dr. Doris HelDELBERGER, Kapellen-
strafie 8-10, 61440 Oberursel, Germany.
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descriptions and definitions by KircHner (1915) (inventory numbers therefore , KIRCHNER
1-23%).

The two other localities described by KircHNER besides the quarry ,,Am Wachtberg®-
,,Girzenberg® and ,,south of Sétenich® - are nowadays no longer accessible.

Stratigraphical range: Due to the availability of numerous stratigraphical
analyses, the strata occurring in the Sétenich Syncline allow an exact chronological ranging
(PauLus, 1961). Moreover, STRUVE (1963) presented a model of the facies relations which
are present within the syncline. The studied material can, therefore, be placed within the
.,Scheid* horizon of ,,Ciirten® strata of the early Givetian. This horizon formed next to fully
marine reefoid deposits that had received the terms , Knollen-Blockriff*-Fazies or ,,Riiben-
riff* in the terminology of STRUVE (BECKER, 1969: 249; pers. communication).

Introduction to the systematic discussion

Protoconchs of different Vetigastropoda Sarvini-PLawen, 1980 are illustrated and, for
the first time, also from Middle Devonian species belonging to the Euomphalomorpha
BANDEL & FrYDA, 1998, the Peruneloidea FrYDa & BaNDEL, 1997, and the Cycloneritimorpha
BanDEL & FryDa, 1999.

For a critical examination of Devonian protoconchs only data regarding shape and
size of the shell are available. As is usual among the early ontogenetic shells of fossils from
this time, the transition from protoconch to the teleoconch and the fine structure of orna-
mentation on the embryonic whorls are not preserved. So a description like ,,smooth whorls*
could sometimes hide segments of larval shell and shell portions that originally had some
kind of delicate ornament which may not have been preserved.

Gastropod specimens of Devonian genera in Sétenich are in general smaller in size
than related specimens from other Middle Devonian localities, both regarding teleoconchs
and protoconchs. This may be due to effects of the facies, but may also be due to the shell
having been transported from their actual living environment to a more quiet depositional
environment, effecting only light shells. The comparison of early ontogenetic whorls
demonstrates quite clearly that features of the teleoconchs alone are not sufficient to establish
a systematic classification of Paleozoic gastropods. Unfortunately, the quantity of material
with preserved juvenile whorls is rather small. Nevertheless, the locality ,,Wachtberg™ appears
to be the most suitable in Germany for studies concerned with the early whorls of middle
Devonian gastropods, whereas records of protoconchs from other known localities like
Paffrath just east of Cologne (FRYDA, 1998) and in the southern ,,Rheinisches Schieferge-
birge* (HEIDELBERGER 1999) of nearly the same stratigraphical range are very rare.

2. Systematic Paleontology

Class Gastropoda Cuvier, 1797
Subclass Archaeogastropoda THiELE, 1925

Diagnosis: The protoconch consists of less than one whorl followed directly by
the teleoconch (BANDEL, 1982).

Discussion: Protoconch characters, if preserved, usually allow the identification
of the subclass of Paleozoic Gastropoda even though in current systematic it is mainly
based on anatomical features. The subclass Archaeogastropoda consists of at least two dif-
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ferent orders, the Docoglossa TroscHEL, 1856 (= Patellogastropoda), that have not been
found yet without doubt in Paleozoic times (BANDEL & GELDMACHER, 1996), and the
Vetigastropoda SaLvini-PLAWEN, 1980 that are known from the early Ordovician onwards.
The later order comprises probably also extinct groups like the Stylogastropoda Frypa &
BANDEL, 1997, while the former order apparently represents the most primitive gastropods
among living species (HAszPRUNAR, 1993).

Order Vetigastropoda SaLvini-PLAwEN, 1980

Description: The shells show the protoconch of archaeogastropoda (BANDEL,
1982). At the time being it is difficult or impossible to relate Paleozoic species and genera
with recent ones. Only ,,Selenimorph groups* (with slit and selenizone) and ,, Trochomorph
groups* (without slit and selenizone) can here be differentiated. Modemn groups are commonly
based more on anatomic features than on external features of the shell (SALviNI-PLAWEN &
HaszPrRUNAR, 1987; HaszPRUNAR, 1988; HickMaN & McLEAN, 1990; PoNDER & LINDBERG,
1997), so that comparison with fossils is still problematic, especially regarding Paleozoic
species.

1. Selenimorpha

We follow the concept of BANDEL & Frypa (1996) and BANDEL & GELDMACHER (1996)
summarizing gastropods with slit and selenizone, a protoconch of archaeogastropod-type,
and an often nacreous inner shell layer in selenimorph groups. These are ordered in
accordance with morphological aspects, but without expressed taxonomic validity as long
as no certain phylogenetic relationship can be proved within separate genera.

Selenimorph group Buechelia.

The apex is flat, the base is conical. The selenizone lies on the adapical periphery.
KnigHr et al. (1960) placed the genus Buechelia to the family Raphistomidae Koken, 1896,
subfamily Raphistominae Koken, 1896,

The selenimorph group Buechelia comprises the Ordovician Raphistoma HaLL, 1847,
which has a short slit (according to KniGHT, 1941), the Ordovician genus Scalites EMMONs,
1842, and the genera Denayella BLODGETT & JoHNsoN, 1992, and Arizonella Stovanov,
1948,

Genus Buechelia ScHLUTER, 1894

Diagnosis: The shell is dextrally coiled and its upper surface is nearly flat or
slightly raised. The periphery is sharply angular with the selenizone bordering its upper
portion. The base is conical, the columella continues into a short channel, and the aperture
is nearly triangular. A thick callus (inductura) covers the columellar lip that is sometimes
twisted at the shell axis.

The type species Buechelia goldfussi SCHLUTER, 1894 is preserved in the collection of
the Geological-Palaeontological Institute and Museum, University of Bonn. A specimen
with preserved selenizone was found in the collection of the , PreuBlische Geologische Lan-
desanstalt* in Berlin (Nr. Gr. A 66. Nr. 5), now in the Museum of Natural Sciences in Berlin.

Locus typicus: Hebborn near Bergisch Gladbach.
Stratigraphical range: Middle Devonian (Givetian).
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Discussion: The classification of Buechelia within the family Raphistomidae
KokEen, 1896, subfamily Raphistominae Koken, 1896 of the Pleurotomarioidea (KniGHT et
al., 1960) had been uncertain because neither the protoconch nor the structure of the shell
were known. Its classification within the Archaeogastropoda had been probable. The
preserved protoconch from Sétenich confirms this placement among the Vetigastropoda.
But this new security regarding Buechelia and its place among the archaeogastropods
provides no safety regarding the position and composition of the Raphistomidae. Here no
protoconch of any other member of the family is known. The usual bad preservation of the
selenizone in German species of Buechelia makes it difficult to compare with the Eifelian
Buechelia nodosa BLoDGETT, 1992 from Alaska (Frypa, 1998).

Buechelia horizontalis n. sp.
(figs. 1, 2)
Holotype: The figured specimen, coll. HEIDELBERGER, Senckenberg Museum,
SMF, XII/ 3452.

Derivatio nominis: Named according to the nearly horizontal apical surface.

Diagnosis: The features of the genus apply to the species. The upper surface of
the shell is horizontal, and the sutures are only distinguished as narrow lines. A somewhat
nodose protruding band on the upper edge of the apical surface represents the selenizone,
The shell base is convex with the inner lip having a short prolongation. The umbilicus is not
preserved.

Description: The shell is small (3 mm high and 6,4 mm wide) with an oval cross-
section when seen perpendicular to the axis of coiling of the shell. The spire is not elevated.
Whorls are triangular in cross-section with lateral surfaces at first nearly vertical, later
weakly convex. The upper surface is absolutely plane (pleural angle 180°) to slightly concave.
The four recognisable whorls embrace each other and their upper diameter doubles with
every new whorl. The sutures are only barely visible and there is no ornamentation preserved.
The outer lip of the aperture is well rounded and little oblique, while the columellar lip-is
short and only little thickened. The protoconch corresponds to the archaeogastropod-type
and measures 0,27 mm in diameter.

Locality: Sétenich (2 specimens).

Discussion: Even though not well preserved the protoconch is unquestionably
visible. A classification of the genus Buechelia within the Archaeogastropoda can, thus, be
assured. The form of the outer lip is never completely preserved on any of the availabe
specimens, nor is the slit. Buechelia horizontalis differs from Buechelia goldfussi by having
a smaller shell and a more plane apical surface. This later feature applies even though in B.
goldfussi one can find transitions between more or less elevated forms. But the apical surface
of Buechelia goldfussi is never that flat. From Euomphalus Bronnii GoLpruss, 1844 of the
Eifel B. horizontalis is distinguished by the absence of an umbilicus and the faint prolongation
of the inner lip. From the Givetian B. tyrrellii (WrTEAVES 1891, p.314, P1.41, figs.5, Sa,
6,6a,b) of Manitoba B. horizontalis differs in having the selenizone above the periphery.
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Selenimorph Group Neilsonia

The shells are relatively high-spired with a selenizone on the periphery and an
ornamentation of collabral elements. The protoconch is of the archaeogastropod-type.

This group unites the genera Neilsonia THomas, 1940 (early Carboniferous), Peruvi-
spira CHRONIC, 1949 (Permian) and Lukesispira FrRYDA, 1998 (Devonian).

Genus Lukesispira Frypa, 1998

Diagnosis: The small shells are turbiniform and have a flattened apex formed by
the planispirally coiled first whorl of the teleoconch succeeding the embryonic whorl of
archaeogastropod-type. The selenizone is very broad, with well marked and regularly wide
spaced lunulae and is bordered by sharp spiral carinae. It starts at a wide sinus of the outer
lip and its position is median. The cross-section of the whorls is rounded. The ornamentation
consists of regularly rounded collabral elements. The type species is Lukesispira pulchra
Frypa, 1998.

Stratigraphical range: Early and Middle Devonian.

Discussion : The genus Lukesispira differs from the genus Peruvispira by the
higher position and the flatness of the selenizone as well as by the prominent formation of
collabral elements. It is distinguished from the genus Neilsonia by the never nodose
ornamentation with distinct collabral elements and the more rounded profile of the whorls.
The genus Lukesispira is distinguished by a flat apex from the members of the selenimorph
group Mourlonia, e.g. the genera Mourlonia Koninck, 1883 and Ptychomphalina FiscHeRr,
1885.

Lukesispira frydai n. sp.
(figs. 3-5)
Derivatio nominis: Named in honor of our friend Jiri FRYDA who contributed
very much to the knowledge of Devonian gastropods.

Diagnosis: The features of the genus apply. The whorl profile is steep above the
selenizone, only little convex, with flat apex. The broad selenizone lies on the periphery
just below mid-whorl. Ornament consists of strong and crescent collabral elements.

Description: The shell is small (1,6 mm high and 1,8 mm wide) and turbiniform
with a flat apex and a pleural angle of 105°. It consists of three visible whorls, that in profile
form a little shoulder and then curve convexly and obliquely towards the selenizone, below
it is convex forming a gentle angulation with the flattened base. The selenizone lies slightly
below mid-whorl, is somewhat depressed, and relatively broad. It measures 0,19 mm on the
last whorl which amounts to one fifth of the whorl’s height. Omament of the selenizone
consists of broadly spaced, strong lunulae curving backwards, and margins are accompanied
by strong carinae of which the apical one forms the periphery. Ormament of the whorls
consists of strong, crescent ribs above the selenizone and weaker radial ones below it.
Whorl sutures are deep and distinct. The aperture is relatively wide and lies below the spire.
Its outer lip at first is gently oblique with a broad sinus that generates the selenizone while
the columellar lip is elongated and somewhat thickened. The protoconch is about 0,2 mm
wide and the selenizone initiates within the first whorl of the teleoconch.
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Fig. 1: Buechelia horizontalis n. sp., apical view, oblique from above, holotype. Fig. 2:
Apical view, the same shell as on fig. 1. Fig. 3: Lukesispira frydai n. sp., apical view
holotype. Fig. 4: Lukesispira frydai, lateral view with well preserved selenizone, the
same shell as on fig. 3. Fig. 5: Apertural view of Lukesispira fryai, same shell as on fig.
3. Fig. 6: Archaeosphera wachtbergi (KIRcHNER, 1915), lateral view.

3
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Holotype: The figured specimen, coll. HEIDELBERGER, Senckenberg Museum, SMF
XII/ 3454.

Locality: Sotenich (1 specimen).

Discussion: The protoconch of the single specimen is damaged. Nevertheless, a
classification to the genus Lukesispira is possible because of the characteristic teleoconch
features. Lukesispira frydai differs from Lukesispira pulchra FrRYDA, 1998 of the Lower
Devonian by having a wider pleural angle, a lower selenizone and a more flattened base.

2. Trochomorpha

According to BANDEL & GELDMACHER (1996) the group Trochomorpha includes
conispiral gastropods without slit and selenizone, a slowly increasing diameter, anomphalous
or phaneromphalous base, and a rounded aperture perpendicular or oblique to shell axis.
Generally, an organic or calcitic operculum is present (but rarely preserved in fossils). The
protoconch is of archaeogastropod-type. Within this definition all recent species of the
Trochoidea in the sense of Hickman & McLEgan (1990) could be united (but for them we
have more information, so their classification can be carried out in a better way) and all
fossil species without slit and selenizone, but with an archaeogastropod protoconch (which
can not easily be placed close to any well defined modern taxon).

Trochomorph Group ,,Holopea*

Diagnosis: The shells are turbiniform, smooth, have a circular aperture and a
moderately deep umbilicus.

Frypa (1998: 83) based this group on the genus Holopea HaLL, 1847, in which many
species of different ages from the Ordovician to the Carboniferous are described usually
without a clear differenciation (Type species: Holopea symmetrica HaLL, 1847 from the
Ordovician of North America), and on the genus Krasopea Horny, 1992 from the Lower
Devonian of Bohemia. The genera Archaeosphera n. gen. and Sylvestria n. gen. (HEIDEL-
BERGER, 1999) from the Middle Devonian of the Eifel are also to be included here.

Genus Archaeosphera n. gen.

Derivatio nominis: Free combination according to its classification within the
Archaeogastropoda and the spherical form of the shell.

Diagnosis: T he dextrally coiled shell of turbiniform shape has a strongly convex
cross-section and a narrow and deep umbilicus. Its ornament consists of many very fine
growth lines. The type species is Straparollus Wachtbergi KiRcHNER, 1915, deposited in the
Geological-Paleontological Institute and Museum of the University at Bonn, collection Domm;
number: KIRCHNER 3

Stratum typicum:Middle Devonian (Givetian).

Discussion: KircHner (1915: 212) placed this species into the genus Straparollus
Monrtrort, 1810. Its protoconch is without doubt of archaeogastropod-type, even if the
external shape of the teleoconch resembles that of a Straparollus, but only regarding the
very general shell form. Actually Straparollus has a flat early ontogenetic shell portion and
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becomes rounded only in later part of the teleoconch (BANDEL & FrRYDA 1998). In contrast to
the new genus Sylvestria (type species Sylvestria (=Turbo) Sétenichensis KIRCHNER, 1915;
HEIDELBERGER in prep.) there is no concave depression present in the whorl profile.

Archaeosphera wachtbergi (KIRCHNER, 1915)
(figs. 6, 7)
1915 Straparollus Wachtbergi KircHnEr, p. 212, P1.2, fig.3.

Holotype: The specimen described by KircHNER (see type species)

Description: The spherical, turbiniform shell measures 6 mm in height and 9 mm
in width with a pleural angle of about 90°. Its apex is elevated and four strongly convex
whorls can be distinguished. Their diameter increases regularly, so that every whorl is twice
as wide as the preceding one at equivalent position. The sutures are deeply impressed. The
umbilicus in the convexly rounded base is narrow, funnel-shaped, and deep. The aperture is
slightly oblique, of circular outline, and holostomous. The shell is thin, and ornament consists
of many, very fine growth lines which are bent slightly backwards. The protoconch is big
(about 0,2 mm) and of rounded shape.

Locus typicus: Wachtberg (Sétenich, Eifel)

Locality: Wachtberg (1 specimen, coll. Heidelberger, Senckenberg Museum,
SMF XII/ 3444)

Discussion: Archaeospherawachtbergi differs from Archaeosphera wachtbergi
var. lithoides (KIRCHNER) by its smaller size, the less flattened shape and the distinct, but flat
apex. In the specimen illustrated by us, the aperture is not totally preserved but it adds to the
information available from the holotype.

Archaeosphera minima (KIRCHNER, 1915)
(figs. 8, 9)
1915  Straparollus minimus KIRCHNER, p. 213, PL.2, fig.5.

Holotype: The specimen described by KircHNER, (Geological-Palaeontological
Institute and Museum University of Bonn, coll. Donm; no. KircHNER) 5 is 2 mm high, 1-4
mm wide.

Diagnosis: The rotelliform shell is very small and has a nearly flat apex. The
protoconch is typical of archaeogastropods. The umbilicus is moderately wide and deep.

Description: The lens-like shell is 0,83 mm high and 1,26 mm wide with a
pleural angle of 155°. The apex is flat. The spire consists of two whorls with a flatly convex
surface, curving more convexly to the umbilicus at the periphery and forming a moderately
deep and narrow, funnel-shaped umbilicus. The sutures are very flat. There is no orna-
mentation perceptible. The width of protoconch is about 0,2 mm. It is somewhat pointed in
its initial portion and corresponds to the shape commonly found among archaeogastropods.

Locus typicus: Wachtberg (Sétenich).
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Locality: Wachtberg (1 specimen, coll. HEIDELBERGER, Senckenberg Museum,
SMF XII/ 3443).

Discussion: Inthe juvenile shell the aperture is not well preserved. The general
shape resembles that of the early Carboniferous Platyschisma McCoy, 1844, but the diameter
of the whorls increases more rapidly in Archaeospera minima than is the case in Platyschisma
brevis (Yoo, 1994) or Platyschisma vitrea (Yoo, 1994) of Australia. A sinus in the outer lip
is also lacking in Archaeosphera minima.

3. Order Stylogastropoda Frypa & BanDEL, 1997

Diagnosis: The slender turriform shell is high-spired and has a protoconch of
archaeogastropod-type of less than one, relatively large whorl. It is usually laterally folded
and never succeeded by a larval shell. Genera like Katoptychia PErner 1907, Stylonema
PerneRr, 1907, Palaeozygopleura (Palaeozygopleura) Horny, 1955, Palaeozygopleura
(Palaeozyga) Horny, 1955 and Palaeozygopleura (Bohemozyga) FrRypa, 1998 are included.

Discussion: Itcannot yetbe proved whether members of the genus Loxonema
should be included within the Stylogastropoda, since the protoconch of the type species of
Loxonema s still unknown. Very similar species from the early Devonian are representatives
of the Stylogastropoda (FrYDA & BANDEL, 1997). But from different evaluations of so called
»Loxonematoidea® in their classical composition, it can be concluded that they form an
artificial group (BanpEL, 1991).

Superfamily Loxonematoidea ? Koken, 1889
Family Palacozygopleuridae Horny, 1955 (emended by KnigHr et al., 1960)

Genus Palaeozygopleura Horny, 1955

Diagnosis: The dextrally coiled shell is high-spired, shows the typical protoconch
of the Archaeogastropoda (FRYpa & BanDEL, 1997), and an ormamentation of strong and
collabral costae.

Discussion: Horny (1955) established the three subgenera Palaeozygopleura
(Palaeozygopleura), P. (Palaeozyga), and P. (Bojozyga). Frypa (1998) adds another
subgenus, but at the same time discusses the character of transition in these forms. The
specimens found in Sétenich show a segment of more than one whorl without ornamentation.
This corresponds to the definition of Palaeozygopleura as it was extended by Hoare (1980).

Palaeozygopleura retrostriata (KIRCHNER, 1915)
(figs. 13, 14)

1915 Loxonema retrostriatum KIRCHNER, p. 250, P1.2, fig.20.
1998 Palaeozygopleura (Rheinozyga) retrostriatum Frypa, p. 120, P1.20, figs.12,
13

Holoty pe: Loxonema retrosiriatum KIRCHNER, 1915 is deposited in the Geological-
Palaeontological Institute and Museum, University of Bonn, coll. Dotm, no. KircHNER 18.
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Fig. 7: Apical view of Archaeosphera wachtbergi, same shell as in fig. 6. Fig. 8:
Archaeopshera minima (Kircuner, 1915), lateral view. Fig. 9: Apical view with
protoconch of Archaeopshera minima (Kircuner, 1915), same shell as on fig. 8. Fig.
10: Nerrhena aequistriata (KircHNER, 1915), apertural view; holotype. Fig. 11: Nerrhena
aequistriata (KIRCHNER, 1915), apical view, same shell as on fig. 10. Fig. 12: Nerrhena
aequistriata (KIRCHNER, 1915), detail of the well preserved protoconch, same shell as on
fig. 10.
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Diagnosis: The shellis conical with rounded whorls. It is covered by prominent,
dense, vertical to slightly oblique costae. Sometimes very fine spiral threads are visible.
The omamentation consists of prominent orthocline to slightly opisthocyrt collabral costae.
The whorl profile is convex.

Description: The holotype with nine preserved whorls measures 8 mm in height,
3 mm in width. The figured specimen with six preserved whorls is 2,2 mm high and 1,14
mm wide, its pleural angle amounts to 45°. In shape the whorls are spherically convex, with
their maximum diameter at about mid-whorl. Sutures are deep, rectangular and slightly
oblique to the shell axis. The inner lip is somewhat elongated and the outer lip is not preserved.
Anumbilicus is lacking. The protoconch is simple, flat with an apical diameter of 0,16 mm
and diameter of the initial whorl larger than 0,2 mm. The first two whorls are smooth. The
ornamentation consists of 30 straight to slightly bent, prominent costae on each whorl,
starting on the third whorl. The distance between the costae is twice as large as their diameter.

Material: 4 specimens; The figured specimen is deposited in the Senckenberg
Museum, SMF XII/ 3457.

Discussion: Palaeozygopleura retrostriataresembles the genus Alaskazygopleura
BropgerT, 1992 in ornamentation, but is always more slender and the aperture is simple
(FrYpa, 1998). The inner lip is never twisted. The here described specimen represents a
juvenile shell. It resembles Loxonema Kaupii GoLpruss, 1844, but the fine reticulate pattern
described by GoLpruss and Kircuner for L. Kaupii is not perceptible on Palaeozygopleura
retrostriata (KIRCHNER, 1915). From Loxonema costatum SANDBERGER & SANDBERGER, 1850-
56 Palaeozygopleura retrostriata is distinguished by only slightly bent costae and a more
slender form.

Genus Urftia n. gen.
Derivatio nominis: Named according to the river Urft near Sétenich.

Diagnosis: The high-spired shell is smooth. The protoconch shows a small apical
diameter (0,1 mm) and an initial whorl of about 0,2 mm.

Discussion: The genus so far is represented by only one certain species (Urftia
convexa n. sp.), which resembles the genus Loxonema in its general shape, but has a more
simple and straight growth line pattern. No protoconch is known of Loxonema up to now.
Perhaps both genera are synonyms, which can only be verified or falsified by further
investigations carried out on the type material of Loxonema which is based on a Silurian
species. If, in contrast, any larval shell can be proved, the classification of Urftia within the
Caenogastropoda which show a similar small embryonic shell, must be considered. The
genus Urfiia also resembles the genus Stylonema PErRNER, 1907, which has a larger protoconch
of the archaeogastropod-type (FrYDA & BanpeL, 1997). Urftia differs from the new genus
Kailispira by the lack of ornamentation and the more regular increase of whorl diameter.
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Fig. 13: Palaeozygopleura retrostriata (Kirchner, 1915), lateral view. Fig. 14: Apical
view with protoconch of Palaeozygopleura retrostriata (KIRcHNER, 1915), same shell
as on fig. 13. Fig. 15: Urftia convexa n. sp., lateral view; holotype. Fig. 16: Urftia
convexa n. sp., the same shell as on fig. 15, apical view with protoconch. Fig. 17: Urftia
convexa n. sp., lateral view of a paratype. Fig. 18: The same shell as on fig. 17, apical
view with protoconch. Fig. 19: Urftia indet., lateral view of the apical region. Fig. 20:
Urftia indet., the same shell as on fig. 19, oblique from above with protoconch. Fig. 21:
Kallispira varistriata n. sp., apertural view; holotype.

141



Urftia convexan. sp.
(figs. 15-18)

Holotype: Specimen of Urftia convexa illustrated on, figs.15, 16 (SMF XII/
3446).

Derivatio nominis: Named according to the convex whorls of this species.

Diagnosis: The features of the genus apply. The shell is very small with spherical
smooth whorls separated from each other by distinct sutures.

Description: The shell with seven spherically convex whorls is 1,67 mm high
and 0,71 mm wide with a pleural angle of 25°. Maximal whorl width is somewhat above
medium height. The sutures are distinct and deep. The inner lip of the aperture is slightly
elongated below. The base is anomphalous. The shell is smooth with apparently straight,
indistinct growth lines. The protoconch measures about 0.2 mm with apical diameter of 0,1
mm, and is attached in inclined position to the apex.

Paratype: Specimen figured on figs.17, 18 (SMF XII/ 3456).
Locality: Wachtberg (3 specimens).

Discussion: Urflia convexa differs from 19 species placed by PErNER in the
subgenus Loxonema (Stylonema) by its smaller size. It differs from a Devonian Stylonema
described by Frypa (1998) by the spherical cross-section of the whorls and the distinct
sutures. The protoconch is not totally plane, but its coiling axis differs from that of the
teleoconch so that is points obliquely upwards out of the centre, as is the case in the elongated
archaeogastropods of the genus Eucycloscala Cossmann, 1895 from the late Triassic of the
Dolomites (BANDEL 1993).

Urftia sp.
(figs. 19, 20).

Description: Only 3.5 strongly convex whorls are preserved of this shell that has
its maximum width in mid-whorl height. The increase of width in every whorl is only slight.
Only fine collabral lines can be recognised as ornament. The protoconch measures about
0,2 mm (initial whorl) and has an apical diameter of 0,09 mm. In contrast to Urftia convexa
the protoconch is oriented flatly on the apex of the shell.

T y p e : Figured specimen, coll. HEIDELBERGER, Senckenberg Mus., SMF XII/ 3448,

Discussion: The shell represents a juvenile individual and cannot be connected
to a fully grown teleoconch, because only few whorls are preserved.

Genus Kallispira n. gen.
Type species: Theillustrated specimen of Kallispira varistriata

Derivatio nominis:Free combination of high-spired shell (spira) with the
name of the community of Kall (Eifel) next to Sétenich.

Diagnosis: The ornamentation of the slender turriform teleoconch consists of
strong collabral costae. The aperture is drop-shaped, and the protoconch simple, rounded
with about 0,15 mm diameter in the initial whorl.

Discussion: Kallispiraresembles Palaeozygopleurain general shape, but differs
regarding the regular costae in its ornament, the very slender shell shape and the small
simple protoconch.
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Kallispira varistriatan. sp.
(figs. 21, 22)

Holotype: The illustrated specimen of Kallispira varistriata, coll. HEIDELBERGER,
Senckenberg Museum, SMF X1I/ 3438.

Derivatio nominis: Named according to the collabral costae (striata) that
differ in number in each whorl (vari-).

Diagnosis: The ornamentation is formed by broadly spaced, strong collabral
costae bent slightly backwards. Their number diminishes with shell growth while the spaces
between them increase with growth.

Description: The high-spired shell is 3,2 mm high and 1,2 mm wide with a
pleural angle of 35°. In the studied specimen it consists of nine well rounded whorls. The
sutures are deep and slightly oblique to shell axis. The aperture is drop-shaped, pointed
below with a channel-like elongation on the basal spire. The first whorls are smooth, on the
lower ones 20 - 30 backwards bent costae are discernible on each whorl. The maximum
curvature lies slightly above mid-whorl. The costae sometimes continue across the different
whorls, but this is not necessarily so. The smooth and simple protoconch measures 0,15 mm
in diameter (first whorl).

Locality: Wachtberg (4 specimens).

Discussion: Kallispira varistriata differs from Loxonema spiraglobosum
KIRCHNER, 1915 (p. 252 f., P1.2, fig.23), originating from the ,,Girzenberg" near Sétenich,
by the lack of nodulose costae and reticulate pattern formed by spiral lines. Besides having
a larger protoconch, Palaeozygopleura retrostriata possesses finer costae and Loxonema
arduum KIRCHNER, 1915 has a whorl profile which is more flattened. Loxonema obliqui-
arcuatum SANDBERGER & SANDBERGER, 1850 (p. 231, P1.26, fig.12) of the Spirifer limestone
near Niederlahnstein (Lower Devonian) has a more conical shape, Loxonema Roemeri
Kavser in the description of WHipBorRNE (1891, p. 172, P1.17, figs.18,19) has stronger and
more slightly bent costae. Holopella tenuisulcata Sandberger & Sandberger (1850-56, p.
228, P1.26, fig.8) shows more and finer costae which have wider spaces between them.

Kallispira latostriata n. sp.
(fig. 23)

Holotype: Theillustrated specimen of Kallispira latostriata, coll. HEIDELBERGER,
Senckenberg Museum, SMF XII/ 3458.

Derivatio nominis: Named according to the broad spaces (lat. latus) between
the collabral costae on the basal whorls.

Diagnosis: The ornamentation is formed by broadly spaced, strong collabral
costae which are only slightly bent backwards.

Description: The high-spired shell with nine evenly rounded whorls is 4, 8 mm
high and 1,6 mm wide. The first four whorls appear smooth, on the five following whorls
strong collabral costae are discernible, whose intervals are much broader than they measure
in width. Each whorl shows 14 costae which are continuous across the deep sutures on the
different whorls.

Locality: Wachtberg (4 specimens).
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Discussion: Kallispira latostriata differs by the very broad spaces and the equal
number of costae per whorl from Kallispira varistriata.

Genus Alaskazygopleura BLODGETT, 1992

Description: According to BLobgerr (1992, p. 159, P1.12, figs.14 - 23; P1.13,
figs.1 - 8), the dextrally coiled shell is moderately to high-spired with prominent collabral
elements on all whorls. The costae are sigmoidal on the last whorl and a weak sinus lies on
the upper third of the whorl and the outer lip. The inner lip is turned over and forms a strong
inductural margin. The type species is Alaskazygopleura crassicostata BLODGETT, 1992
from the Devonian of Alaska.

Discussion: Members of the family Pseudozygopleuridae KnigHT, 1960 are
safely recognizable only if their typical protoconch is preserved (NUTzEL, 1998). Here the
prominent collabral ornamentation of the larval shell does not start before the second whorl,
which is normally swollen, and continues to the fourth whorl, where it usually changes to
the characteristic ornamentation of the teleoconch. In the Palaeozygopleuridae the embryonic
whorl consists of an usually large protoconch of the archaeogastropod type with about one
smooth whorl (FRYDpa & BanpeL 1997). Since protoconchs are not known in many of the
genera of these taxa, their systematic place is commonly not quite sure.

BLopGETT (1992) suggested that his new genus Alaskazygopleura may belong in the
family Pseudozygopleuridae where similar shell shapes are to be found. But he also noted
resemblance with the family Palacozygopleuridae HornY, 1955 with members usually having
more slender shell shape than is found in Alaskazygopleura. At the same time BLODGETT
emphasized the resemblance of his genus with Devonozyga Horny, 1955, which represents
a palaeozygopleurid genus.

Protoconchs of the pseudozygopleurid caenogastropods have been proven to occur
only since early Carboniferous time (Yoo, 1994; BAnDEL, 1993; NUTZEL, 1998), so it is less
probable that Alaskazygopleura represents a member of the Pseudozygopleuridae, but rat-
her represents a member of the Palaeozygopleuridae with convergent teleoconch shape.

Alaskazygopleura eifelia n. sp.
(fig. 24)
Holotype: The illustrated specimen of Alaskazygopleura eifelia, coll. HEIDELBER-
GER, Senckenberg Museum, SMF XI1/3441.

Derivatio nominis: Named according to the Eifel mountains which represent
the type area of this species.

Diagnosis : The definition of the genus applies to this small sized species. The last
whorl is much higher than all others and of convex outline. The ornamentation consists of
strong, bent costae on every whorl of the teleoconch.

Description: A shell with 7,4 mm in height and 4,3 mm in width consists of six
whorls. The last whorl curves convexly to the spire and, with 5,3 mm height, it occupies
more than two thirds of the total shell height. Whorls of the spire have their maximum
curvature in the upper third, below they are only slightly convex to nearly plane. The pleural
angle amounts to 50°. The suture of the last whorl is flat and little depressed, at the other
whorls it is distinct and rectangular. The base is convexly anomphalous. The large aperture
(4 mm high and 2,6 mm wide) forms an acute angle posteriorly and is rounded anteriorly.
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Fig. 22: Kallispira varistriata n. sp., the same shell as on fig. 21, apical view with
protoconch. Fig. 23: Kallispira latostriata n. sp., lateral view, holotype. Fig. 24:
Alaskazygopleura eifelian. sp., lateral view, holotype. Fig. 25: Straparollus devonoaltus
nov. nom. (= Straparollus altus KIRcHNER, 1915), apical view, 3 mm in diameter. Fig.
26: Straparollus devonoaltus nov. nom. (= Straparollus altus Kircuner, 1915), apical
view oblique from above, another specimen. Fig. 27: Straparollus planiformis n. sp.,
apical view, holotype. Fig. 28: Straparollus planiformis n. sp., the same shell as on fig.
27, oblique from above, detail of agglutination in the sutures.
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The outer lip has a small sinus in its posterior third. The inner lip is not thickened and forms
an angle of 45° with the shell axis, while the outer lip is oriented parallel to it. The
ornamentation on the first whorls consists of prosocyrt blunt costae whose intervals are
much broader than their diameter. On the last whorl, the costae are bent backwards in a
wide, flat bow.

Locus typicus: Sétenich (Eifel) (16 adult, 8 juvenile specimens).

Discussion : Alaskazygopleura eifelia differs from Alaskazygopleura crassicostata
by its smaller dimensions, a shorter spire, a proportionally larger last whorl, and barely
sigmoidal costae. The protoconch remains to be discovered. Alaskazygopleura eifelia is
distinguished from Loxonema incurvelineatum KiIrcHner (1915, P1.2, fig.17) by the sigmoidal
costae of the later which strongly bent forwards. 4. eifelia differs from Loxonema
paucicostatum KIRCHNER (1915, P12, fig.18) by the lack of shoulders. A. eifelia resembles
Macrochilina (sensu lato) as described by KiRcHNER (1915) in its external form. He described
eight species of Macrochilina from Sotenich (M. arculata ScHLOTHEM, M. imbricata
SowerBy, M. subimbricata OrBIGNY, M. elongata PriLLIPS, M. elevata WHIDBORNE, M. ejecta
WHIDBORNE, M. ventricosa GoLpruss, M. ovata F.A. Roemer), but figured none of them.
According to his descriptions none of them fits with Alaskazygopleura eifelia, because they
either represent forms without ornamentation (M. imbricata, M. subimbricata, M. elongata,
M. elevata, M. ejecta, M. ventricosa, M. ovata) or have a distinct shoulder (M. arculata).
Alaskazygopleura sp. described by KaurHoLp (1994) has more bent costae.

Subclass Neritimorpha GoLikov & STaroBOGATOV, 1975
Superorder Cycloneritimorpha BanpeL & Frypa, 1999

Definition according to BANDEL & FrYDA (1999): Members of the subclass Neritimorpha
with a strongly convolute larval shell of more than one whorl (BAnDEL (1982, 1992, 1997)
and features of teleoconch as described by HaszerUNAR (1988, 1993).

Genus Nerrhena n. gen.

Type species: Turbo aequistriata (KIRCHNER, 1915) is deposited in the Geological-
Palaeontological Institute and Museum, University of Bonn, coll. Doxm; no. Kircuner 11.

Derivatio nominis: This genus is named according to its placement within
the Neritimorpha. (Ner-) and the type area of its occurrence, the Rhenish Slate-Mountains
(Rheinisches Schiefergebirge).

Diagnosis : The shell is turbiniform with strongly convex whorls and no umbilicus.
Ornamentation consists of equidistant spiral and collabral elements. The protoconch is large
and smooth and consists of two whorls.

Discussion: Nerrhena is distinguished by having a short spire, a spherical shell
shape, and by the presence of collabral elements in its ornament. In the most similar
Rhabdotocochlis Knighr the periphery of the whorl is below mid-whorl and not in median
position as it is the case in Nerrhena, and the aperture is much smaller in relation to the
spire.
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Nerrhena reticulata n. sp.
(figs. 10-12)
Holotype: The here figured specimen, coll. HEIDELBERGER, Senckenberg Museum,
SMF XIU/ 3449.

Derivatio nominis: Named for its reticulate, rhomb-shaped pattern of
ornamentation.

Diagnosis: The features of the genus apply. The ornamentation consists of
strongly spiral and collabral elements.

Description: The turbiniform shell measures 1,8 mm in height and 1,83 mm in
width with a pleural angle of 100°. The specimen consists of three convex whorls and a
gently elevated apex. Whorls have step-like shoulders, and sutures are distinct and rectangular
in shape. There is no umbilicus in the convex base. The aperture is nearly as wide as the
diameter of the last whorl and slightly oblique to the shell axis. The outer lip begins at mid-
whorl of the preceding whorl, is holostomous, and expands in lower and outer direction.
The inner lip is short, somewhat enlarged, and also oblique to the axis. The first two whorls
are smooth and ornamentation starts on the second whorl. Ornament on the last whorl consists
of eight equidistant, strong carinae. These are crossed by obliquely, backwards directed,
strong, equidistant collabral costae forming a typical rhomboid pattern with the spiral ribs.

Locality: Wachtberg (Sétenich), 1 specimen.

Discussion: Nerrhena reticulata is more flattened and wider than Nerrhena
aequistriata (KIRCHNER, 1915), its apex is only moderately elevated and the spiral and
collabral elements are of equal size. It differs from ,, Turbo " multistriatus (KIRCHNER) by a
convex cross-section of the whorls and by a different ornamentation. Frypa (1998) discussed
the classification of Nerrhena (=“Turbo") aequistriatus (KIRCHNER) placing it with a new
selenimorph taxon. Our specimen probably represents a not fully grown juvenile shell.

Subclass Euomphalomorpha BanpeL & Frypa, 1998

Description: The dextrally coiled shells are discoidal to slightly trochiform, the
spire may also be plane. The umbilicus is always wide and open. Normally, the whorls show
a round to oval cross-section, but they can also carry up to two keels. The cyrtocone
protoconch is always openly coiled and shows a distinct central gap.

Discussion: The protoconchs found with genera of this group differ from all
others actually known. Therefore BaNDEL & Frypa (1998) placed genera of the family
Euomphalidae with these typical features into the subclass Euomphalomorpha, in contrast
to their former placement in the Archacogastropoda (e.g. KniGHT et al., 1960). The early
whorls, and thus the shell composed during early ontogeny, differ fundamentally among the
members of these two subclasses of the Gastropoda. Moreover, the shell structure of the
genus Euomphalus consists of an external calcitic and an aragonitic internal layer (BATTeN,
1984), which according to BANDEL & FrvDA (1998) has a precursor structure which can be
found in modern species in transition to the nacreous as well as to the crossed lamellar
structure. The group may have first appeared in Late Cambrian with the genus Evomphalopsis
(WEBERs et al,. 1992) and could range up to late Triassic (BAnDEL, 1988, 1997). It had
reliable representatives that lived from Ordovician to Permian time.
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Superfamily Euomphaloidea Koninck, 1881
Family Euvomphalidae Konmck, 1881

Description: The definition of the subclass applies. The shell is initially
planispirally to depressed discoidally coiled. The teleoconch may be discoidally or
trochispirally coiled. Whorls may only touch each other slightly or are even detached from
each other. The protoconch is egg-shaped, of about 0,1 to 0,2 mm in width and 0,3 mm in
length. It forms an openly coiled half whorl that leaves a central gap.

Genus Straparolius MonTtrort, 1810

Description: The definition of the family applies. The shell is dextrally coiled,
discoidal to lowly trochispiral with generally flattened apex. Whorl cross-section is oval to
round and increases very slowly in diameter with distinct sutures. The aperture is holostomous
and coherent. The base and the lower part of the whorls are well rounded, and the first 2 - 3
whorls are coiled in a plane. The ornamentation consists of very fine growth lines. The type
species is Straparollus dionysii MonTrorr, 1810 (early Carboniferous, Belgium).

Discussion: Since teleoconchs of Straparollus and Euomphalus can clearly be
differentiated, they represent two different genera belonging to the same family (Wenz,
1938, confirmed by BanpEL & FrYDA, 1998 and contrasting the opinion of KNIGHT et al.,
1960). Cossmann (1915) suggested that the two genera belong to different families, even
though Koninck (1881) had demonstrated that they are connected to each other by transitional
species. Kavser (1889) suggested that the ability of agglutination of objects to the shell as
is present in Straparollus laevis (ArcHiac & VERNEUIL, 1842) warrants the erection of an
own genus - Philoxene Kavser, 1889-, but Koken (1889) and HoLzapreL (1895) expressed
different opinions. While Wenz (1938) listed Philoxene as independent genus, KNIGHT et
al. (1960) only admitted the status of a subgenus.

Straparollus devonoaltus nov. nom. (KIRCHNER, 1915)
(figs. 25, 26)
1915 Euomphalus altus Kirchner, p.215, P1.2, fig. 6.

Holotype: The specimen described by Kirchner (1915) is deposited in the
Geological-Palaeontological Institute, University of Bonn; coll. Doum; no: KIRCHNER 6.

Derivatio nominis: The species name ,altus* proposed by KiIRCHNER must be
changed, because Konnck (1881, p.124, P1.14, figs.31,32) had used the same name for a
Carboniferous species, which is not the same (see below). So it is named according to its
Devonian age.

Diagnosis: The whorls are situated one upon another forming an elevated spire.
The whorl diameter increases very slowly with deep and wide umbilicus, that is funnel-
shaped and open to the apex.

Description: The newly collected shell is 3 - 5 mm high and 4 - 5 mm wide and
forms a blunt spire. It consists of five circular whorls. There is no omamentation discernible
except fine, radial growth lines. The protoconch forms a plane with the first whorls; it is
openly coiled and shows a central gap. The holotype is 8 mm high and 8 mm wide, trochiform
with a pleural angle of 60°. Three circular whorls are preserved, the presumed flat apex is
lacking. The diameter of the whorls increases very slowly, and whorls are shifted for about
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the width of halfa whorl against each other. The sutures are distinct and deep. The umbilicus
is deep and funnel-shaped. The aperture is holostomous and slightly oblique to shell axis.
The ormamentation consists of fine growth lines,

Locus typicus: Girzenberg near Sétenich.

New material is from locality Wachtberg, Sétenich (2 specimens; SMF 3459 and coll.
HEIDELBERGER).

Discussion:Konmnck (1881, p. 124, pl. 14, fig. 31, 32) described Straparollus
altus from the Carboniferous of Belgium. Even though the Carboniferous species resembles
Straparollus devonoaltus and can be considered related to it as is S. furritus (SANDBERGER &
SANDBERGER, 1850-56), Straparollus altus KoNnck is higher and shows a greater pleural
angle. Straparollus devonoaltus differs from S. turritus by its smaller dimensions, a more
acute pleural angle and more rounded whorls.

Straparollus planiformis n. sp.
(figs. 27, 28, 29)

Holotype: Theillustrated specimen, coll. HEIDELBERGER, Senckenberg Museum,
SMF XII/ 3440.

Derivatio nominis: Named according to the plane, discoidal form of the
teleoconch

Diagnosis: The shell is flatly discoidal and has whorls with rounded diameter
which are not shifted against each other. The protoconch is typically openly coiled and
whorls of the teleoconch only barely touch each other.

Description: The dextrally coiled shell with 2 mm height measures 5 - 7 mm in
diameter. The rounded whorls are oval in section and form a plane with their upper surfaces.
Whorl diameter doubles within successive whorls. There is a slight shoulder at upper whorl
edge and the base is also less rounded than the flanks, forming a plane as well. It curves
sharply, nearly vertically into the wide umbilicus which shows every whortl. The sutures are
very distinct, since the whorls only touch at a very narrow, median edge. The aperture is
rounded, simple, thin, and shows a slight, concave sinus on the upper part. The inner lip is
slightly bent inwards, but never thickened. Omament consists only of very fine, straight,
dense growth lines on the upper and lower surfaces. Between the sutures of the upper surface
small, regularly spaced agglutinated stones or fragments of shells may be present. The
protoconch is openly coiled, measures less than 0,1 mm at its apical end and forms an open,
dextrally coiled hook of more than 0,3 mm width.

Material: 4 specimens from Wachtberg.

Discussion: Straparollus planiformis is distinguished from Straparollus laevis
(ArcHiac & VERNEUIL, 1842) and Evomphalus planorbis ARcHiac & VERNEUIL, 1842 (p.363,
P1.33, figs.7, 7a) by its absolutely plane apical surface. Agglutinations on the apical surface
between the sutures may be present or absent, in the same way as is the case in Straparollus
laevis. The initial shell cap of the protoconch is rather small.

Genus Nodeuomphalus BanDEL & FrYDa, 1998

Description: The dextrally coiled shell is discoidal and shows a more or less
distinct keel on the apical surface. Because of this, it is pentagonal in cross-section. The
base is ornamented by nodes or large radial folds. The type species is Nodeuomphalus
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labadyei (Arcriac & VErRNEUIL, 1842) that is deposited at the Centre des Sciences de la
Terre, Lyon 1; number: EM 31565.

Stratigraphical range: Middle Devonian (Givetian).

Discussion: Nodeuomphalus differs from Straparollus by the possession of an
upper keel and a different cross-section, from Evomphalus additionally by the typical basal
ornamentation with radial folds.

Nodeuomphalus labadyei (ArcHiac & VERNEUIL, 1842)
(figs. 30-34)
Synonomy see BANDEL & FryDa (1998).

Description: The discoidal shell consisting of five whorls is 5 - 7 mm high and
11 - 16 mm wide, has a depressed or slightly elevated apex and a sharp, vertical keel that is
always on the outer edge of the whorls. The first two whorls are slightly depressed, afterwards
they are distinctly trochispirally coiled. Whorl diameter doubles with each successive whorl
of the spire. The sutures are flat, vertical and distinct between the first whorls, later become
deeper, because the whorls are shifted against each other. On the base of the last whorl 24
radial, cuneiform, wide folds can be recognised, but they may not be distinguished on all
whorls. Only on the last two whorls the apical keel is well marked. The umbilicus is very
wide with all whorls visible. The sutures are distinct, and each whorl touches the preceding
one only slightly, they are never embracing. The cross-section can be crescent to slightly
rhomboid. Besides the upper keel, radial blunt folds are present on the base. The aperture is
pentagonal. The protoconch is openly coiled. The initial portion is egg-shaped with an api-
cal width of 0,1 mm. There is a distinct, open central gap with a diameter of 0,06 mm. After
1,5 whorls the protoconch ends against the teleoconch indicated by the presence of a fine,
irregular seam at the apical and basal surface and by the whorls getting in touch with each
other at the periphery and below mid-whorl.

Locus typicus: Paffrath.

Additional material from the locality S6tenich with 10 specimens of which 5 are juve-
nile shells. The figured specimens are deposited in the Senckenberg Museum, Frankfurt/M,
SMF XII/ 3436, 3439.

Discussion: The holotype of Nodeuomphalus labadyei is not well preserved and
measures 7 mm in height, 16 mm in width with a pleural angle of 140°. Since only its last
two whorls are recognizable, the species is now much better known. N. labadyei differs
from N. leunissi particularly in the position of the apical keel at the outer edge and from
Euomphalus nodosus Sowersy by the form and number of the basal folds. Nodeuomphalus
paffrathianus BanpeL & Frypa, 1998 differs in its height and has a more trochispirally
coiled shell shape.

Nodeuomphalus leunissi n. sp.
(figs. 35-37)
Holotype: Theillustrated specimen, coll. HEIDELBERGER, Senckenberg Museum,
SMF XII/ 3455.

Derivatio nominis: Named for Robert LEunissEN whose material from
Sétenich contributes to our knowledge of these Givetian gastropods.
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Fig. 29: Straparollus planiformis n. sp., the same shell as on fig. 27, detail of agglutinated
material. Fig. 30: Nodeuomphalus labadyei (Archiac & VERNEUIL, 1842), apical view,
oblique, SMF XI11/3439. Fig. 31: Nodeuomphalus labadyei (Arcriac & VernEull, 1842),
same shell as on fig. 30, apical view, detail. Fig. 32: Nodeuomphalus labadyei (ARCHIAC
& VErNEUIL, 1842), same shell as on fig. 30, apical view, detail of the protoconch. Fig.
33: Nodeuomphalus labadyei (ArcHiac & VERNEUIL, 1842), other specimen, SMF XII/
3436, basal view, oblique. Fig. 34: Nodeuomphalus labadyei (ArcHiAC & VERNEUIL,
1842), the same shell as on fig. 33, detail of the openly coiled protoconch, basal view.
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Diagnosis: The shell is very flat and planispirally coiled. The apical keel is
weakly rounded and lies exactly in the middle of the apical whorl surface. Sharp folds on
the base radiate in a straight way.

Description: The shell looks like a flat, rounded disc which with five whorls is
4 mm high and 12 mm wide. Whorls are planispirally arranged and increase regularly in
diameter. The first two whorls are evenly rounded and only the apical surface of the last two
whorls is divided by a median keel forming two weakly oblique flanks of nearly the same
size. The periphery is formed by a small, rounded edge. The base is convexly rounded with
the umbilicus widely open exposing all whorls of the spire. Whorls only touch each other
along a narrow edge and the sutures are, thus, wide and distinct. The apical roof-like surface
is crossed by many fine growth lines which are slightly bend next to the keel. The base of
the last two whorl is ornamented by numerous strong, rounded and only slightly curving
folds with interspaces of the same width and fine radial growth lines. The aperture occupies
the total shell height with the upper part of the outer lip circular and curving obliquely
below. The protoconch is openly coiled with 0,1 mm wide initial cap and a central gap.
Whorls touch each other after 1,5 whorls.

Type locality: Sotenich (3 specimens).

Discussion: Nodeuomphalus leunissi differs from N. labadyei and N. paffrathianus
by its more flattened, rounded form, the position of the keel at mid-surface and the nearly
straight direction of the basal folds. N. leunissi differs from Evomphalus Schnurii ArRcHiac
& VERNEULL, 1842, Euomphalus Archiaci GoLpruss, 1844 and Euomphalus articulatus
Gorpruss, 1844, all of which also occur in the Eifel area, by the presence of basal folds.

Evomphalus sp.
(figs. 38-40)

Description ofamicromorph shell: The shell is trochiform and shows an oval
diameter of about 3,1 mm (perpendicular line 2,3 mm). The protoconch is flat, only slightly
openly coiled (the central gap measures 0,03 mm in diameter) and measures 0,13 mm in
apical diameter. The apex is depressed. The first three whorls are sinistrally coiled, and
only the last half whorl coils dextrally. The coiling axis is always the same. The cross-
section of the whorls is oval and with longer axis horizontally, the whorls only touch at the
periphery. The sutures are distinct and deep. The umbilicus is open and wide. An
ornamentation is not discernible.

Material: One specimen from Wachtberg; coll. HEIDELBERGER, Senckenberg
Museum, SMF XII/ 3460.

Remarks: The protoconch of this species is much more coiled than in species of
the genera Nodeuomphalus or Straparollus. It has a greater diameter and touches the
following whorls earlier, moreover the central gap is smaller. How this species looks when
it is fully grown is not known.

Superfamily Peruneloidea FrRYDA & BanpeL, 1997

Frypa & BanpEiL (1997) emended the Peruneloidea for gastropods that bear an openly
and almost planispirally coiled protoconch with dextral cyrtoconic initial portion measuring
less than or about 0,1 mm in diameter followed by a smooth more or less openly coiled
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Fig. 35: Nodeuomphalus leunissi n. sp. , apical view. Fig. 36: Nodeuomphalus leunissi
n. sp., the same shell as on fig. 35, oblique from above. Fig. 37: Nodeuomphalus leunissi
n. sp., the same shell as on fig. 35, detail of the protoconch, apical view. Fig. 38:
Euomphalus sp., problematic micromorph shell, lateral view. Fig. 39: The same shell as
on fig. 38, apical view. Fig. 40: The same shell as on fig. 38, detail of the protoconch,
apical view
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larval portion. The teleoconchs of this group are smooth or omamented by collabral ribs,
The classification in relation to other taxa is still open as is the higher taxonomic position.
The teleoconch connected to these protoconchs suggests that they may be stem group
representatives of the Caenogastropoda and, perhaps, also the Heterostropha (BANDEL 1997).
The here described peruneloid species placed in the new genus Soetenichia whould have
been placed with the superfamily Subulitoidea LinnsTrM, 1884 whose taxonomic position
is also open. Soetenichia n. gen. resemble the Subulitoidea in general shape and its
protoconch is formed by an openly coiled shell with very small initial portion. Placement
within the Peruneloidea is justified, since the superfamily Subulitoidea is artificial (according
to BanpeL 1997, Frypa & Banper 1997) in the sense that it unites shells with archaeo-
gastropod-type and perunelomorph-type protoconchs in the Devonian and holds true
caenogastropods in the Carboniferous. BANDEL & FryYpa (1998) documented that
Euomphalomorpha and Peruneloidea differ inregard to the dimensions of their protoconchs,
but also regarding teleoconch shape. Both groups show protoconchs with openly coiled
first whorls as do the Cyrtoneritimorpha among the suspected stem group representatives of
the Neritimorpha (BANDEL & FrYDA 1999). These openly coiled protoconchs found among
apparently unrelated Devonian gastropods differ only little in size and shape. Those of the
Euomphalomorpha are usually larger and more plump in shape than those of the other two.
The protoconch of the Peruneloidea is more trochispirally coiled in its early portion than
that of the Cyrtoneritimorpha, but both are about of the same dimension.

Genus Soetenichia n. gen.
Type species: Loxonema girzenbergense KIRCHNER is deposited in the Geological-
Palaeontological Institute, University of Bonn, coll. DonM; no: KIRCHNER 23.
Derivatio nominis: Named according to the type locality, Sétenich in the
Eifel.

Diagnosis: The shell is conical with a very small hook-like protoconch. The
diameter of the central gap of the protconch is minute. The subulitiform teleoconch is smooth
or ornamented only with very fine growth lines.

Stratigraphical range: Middle Devonian (Givetian)

Soetenichia girzenbergense (KIRCHNER, 1915)
(figs. 41-43)
1915 Loxonema Girzenbergense KIRCHNER, p. 254, P1.2, fig. 25.

Holotype: Loxonema girzenbergense KIRCHNER, see type species. The protoconch
is preserved on the newly collected specimens (SMF XII/ 3434, 3445).

Diagnosis: Because of monotypy see that of genus.

Description: The conical shell of the holotype is 3 mm high, 2 mm wide with a
pleural angle about 55° to 60°. It consists of four preserved, slightly convex whorls that are
higher than wide. In succeeding whorls the height doubles whereas the width increases
more slowly. The distinct, but shallow sutures are perpendicular to the shell axis. The aperture
is egg-shaped and occupies about one third of the total height. Its outer lip is oblique and
the inner lip short and sharp. The base is gently convex. The protoconch starts as a very
small, funnel-shaped tube with a very narrow apical portion (apical diameter of 0,025 mm)
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for a length of about 0,06 mm. After this initial cup dextral coiling begins forming about
one planispiral whorl with a central gap of about 0,04 mm width and 0,07 mm length. On
the trochispiral teleoconch an ornament of very fine somewhat sinuous growth lines can be
present.

Locus typicus: Sotenich.

Locality: Sotenich (7 specimens).

Discussion: The small dimensions of the protoconch distinguishes Soetenichia
from all other species of the Peruneloidea described up to now (BANDEL & Frypa 1997).
The aperture differs from that of Macrochilina- or Strobeus-like forms of the subulitids.
Growth lines are not always present or preserved.

Suborder ? Mimospirina Dzix (1983)

Discussion: The classification of the sinistrally coiled forms with a large smooth
protoconch and a conical teleoconch is still discussed (WANGBERG-ERIkssoN 1979, Dzik,
1983). While Dzix (1983) united the families Onychochilidae Koken, 1925 and Clisospiridae
MiLLER, 1889 as suborder Mimospirina within the Gastropoda and thus followed Wenz
(1938), other scientists like LInsLEY & KIEr (1984) interpreted them as untorted mollusks.
They suggested the taxon Paragastropoda to include them jointly with other ,,gastropods*
of unknown origin.

Family Clisospiridae S. A. MILLER, 1889

Diagnosis: The shell is flatly to moderately conical and dextrally or sinistrally
coiled.

Subfamily Clisospirinae S. A. MILLER, 1889
Diagnosis: The shell is sinistrally coiled and has a smooth, large protoconch.

Genus Sinistriconcha n. gen.
Ty pe species: Sinistriconcha lierlin. sp
Derivatio nominis: Named according to the sinistrally coiled shell (concha).

Diagnosis: The sinistrally coiled shell is conical with a simple protoconch and a
vertical aperture. An ornamentation is lacking.

Stratigraphical range: Middle Devonian (Givetian).

Discussion: The species found in Sétenich cannot be compared to other known
forms and is distinguished by its smooth and flat protoconch from members of also sinistrally
coiled superfamily Cirroidea Cossmany, 1916 (emended by BanpeL, 1993), which show a
dextrally coiled protoconch and a sinistrally or planispirally coiled teleoconch. The new
genus Sinistriconcha is therefore placed within the still discussed and somewhat problematic
family Clisospiridae, even though it is realized, that the dimensions of the protoconch differ.
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Sinistriconcha lierli n. sp.
(figs. 44-46)
Holotype: The specimen illustrated on figs.44, 45; coll. HEIDELBERGER, Senckenberg
Museum, SMF XII/ 3451.

Derivatio nominis:Named for Hans Jirgen Lier. (Hamburg) who also
collected and provided us with specimen of this new species.

Diagnosis: The features of the genus apply (because of monotypy).

Description: The conical, sinistrally coiled shell is 0,98 mm high and 0,85 mm
wide with a pleural angle of 70°. It consists of 4,5 convexly formed whorls, whose diameter
increase only slowly. Whorls are oriented obliquely to shell axis as are also the shallow
sutures. The periphery of the whorls is somewhat submedian. The outer lip of the aperture
is not preserved, the inner lip is broadly flattened and excavated. The protoconch is smooth,
flat and narrowly coiled and has an initial diameter of 0,084 mm and a width of the first
whorl a little less than 0,1 mm.

Dimensions of a paratype (illustrated fig. 46; SMF XII/ 3437): height: 1,16 mm, width:
0,76 mm, diameter of the protoconch: 0,76 mm

Locality: Wachtberg (3 specimens).

Discussion: Incontrastto the protoconchs of the Clisospirinae described by
Wingberg-Eriksson (1979) and Dzik (1983) the protoconchs found in Sétenich are very
small. So the classification within the Clisospirinae must be justified by further studies. A
similarly small sinistral gastropod with a more pupoid shell shape but similar dimensions of
the protoconch has been described as Onychochilus minutissimus from the early Carboni-
ferous of Australia by Yoo (1988). Both species seems to have been small and remained so
during their life-time, since there is no specimen existing with larger dimensions. Of
Sinistriconcha lierli we have numerous individuals from another locality of the same age
and facies, and these are of similar small size.

Fig. 41: Soetenichia girzenbergense (KIRcHNER, 1915), lateral view, SMF XII/ 3434,
Fig. 42: The same shell as on fig. 41, detail of the protoconch, apical view. Fig. 43:
Soetenichia girzenbergense (KircHNER, 1915), apical view of a paratype, SMF XII/ 3445,
Fig. 44: Sinistriconcha lierli n. sp., lateral view. Fig. 45: Sinistriconcha lierli n. sp.,
the same shell as on fig. 44, apical view with protoconch. Fig. 46: Sinistriconcha lierli
n. sp., apical view of a paratype.
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