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Data on embryonic, larval, and postlarval morphology of the gastropod conchs from the Mid
Jurassic to Early Cretaceous black clays from Poland are used to improve their taxonomy.
The phylogenetic relationships of the fossil gastropod taxa to their Recent relatives are
traced. The results show that most of the Recent groups were already present in the Mid Ju-
rassic. The vetigastropods are apparently conservative and shells of some groups have not
changed significantly for at least 160 Ma. The most primitive extant caenogastropods (e.g.,
Cerithioidea and Ampullospiridae) most probably have originated from the branches which
diverged already in the Late Paleozoic. The other caenogastropods have undergone signifi-
cant radiation in the Triassic. Then the Caenogastropoda had a period of relative stagnation.
The significant exception is emergence and rapid radiation of Neogastropoda during the Cre-
taceous. The most diversified Mesozoic family of Heterostropha, the Mathildidae, had its
acme from the Late Triassic to the Early Cretaceous. Later the family gradually declines and
nowadays it is a relic group. The oldest cephalaspidean opisthobranchians are known since
the Early Triassic but the significant radiation has taken place in the Mid Jurassic. The
siphonariids, the marine pulmonates, are recognized from the Early Cretaceous. 135 species
(54 of them new) and two new genera (Dzikella and Gnaszynium) are described.
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INTRODUCTION

After the milestone studies of Cossmann (1895-1924), Thiele (1925-26) and Wenz (1938-44), there was
a long period of lessened activity at the field of gastropod taxonomy. This was mainly the result of the limita-
tions of the research techniques available at that time. The introduction of the scanning electron microscope
(SEM) to the gastropod studies, and somewhat later that of molecular analysis, offered new instruments for
reconstructing gastropod phylogeny. The SEM photographs especially contributed greatly to the subject as a
source of much information, which introduced some order into the taxonomy of fossil gastropods. Such de-
tailed studies of the conch ontogeny and shell microstructure were virtually impossible earlier. Thiriot-
Quiévreux (1972) was the first to apply the SEM to the study of the early development of extant gastropods,
while Bandel (1982) was the first to apply it to the study of the development of fossil ones. These studies
showed that the morphology of larval shells is much more stable and significant in the high level taxa than the
morphology of teleoconch. Since those pioneering works, the amount of data concerning the early ontogeny
of gastropods rapidly increases year by year.

The new evidence stimulated the zoologists’ attempts to construct a general phylogeny of the group (e.g.,
Ponder and Lindberg 1997; Winnepenninckx et al. 1998; Colgan et al. 2000, 2003). These analyses were based
mainly on the anatomical and molecular data, not available for fossils. Despite their obvious limitations, the
fossils are indispensable in offering an additional dimension of the deep geological time. Owing to it, the shell
characters of fossil gastropods can be used for independent tests of zoological phylogenetic trees. The tracing of
particular lineages to the Mesozoic times, when most of the gastropods were significantly different from the ex-
tant ones but higher rank taxonomic affiliations are still easily detectable (especially those from deep-water),
has appeared to be the most efficient approach to resolve taxonomic and phylogenetic problems.

The present paper is aimed at extracting information on the early ontogeny of extinct gastropods from
exellently preserved, aragonitic shells from the Jurassic and Cretaceous of Poland. The new information is
merged with data on the shell ontogeny of Recent gastropods to construct a taxonomy applicable both to fos-
sils and living gastropods. Once a well-supported phylogeny of Mesozoic to Recent gastropods is obtained,
the research should be extended backwards in time to the root of “modern™ gastropods that are contained
within the much more troublesome Palaeozoic taxa.

The material is housed at the Institute of Paleobiology, Polish Academy of Sciences (PAS) in Warsaw
(abbreviated ZPAL) and the Museum of the Earth PAS in Warsaw (abbreviated MZ).
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FOSSIL LOCALITIES

Most of the gastropods studied come from clayey facies of more or less open sea environment. The gas-
tropods described herein are derived from numerous Bajocian—-Bathonian localities of the Czestochowa re-
gion and from single localities in other regions of Poland. The black/gray clay and silt of the latest Bajocian
to Bathonian crop out in the Czestochowa region (often also called the Polish Jura Chain). Large blocks of
Upper Callovian black clay were once accessible at tukdw (Podlasie region) in glacial drift. Oxfordian shal-
low water high-energy sand (Cedro 1999) crops out near Kteby (Pomerania in northwestern Poland). Gastro-
pods of the early to late VValanginian were obtained from the black clay exposed at Wawat near Tomaszow
Mazowiecki, Central Poland. The sampled localities are briefly described in alphabetical order.

Blanowice. — This is a brick-pit located in the northeast suburb of Zawiercie (Fig. 1B). The section ex-
poses black clays of the Bathonian, most probably the Morrisiceras morrisi Zone (Rézycki 1953). The gas-
tropod specimens | examined were collected in the 1960’s by S. Dgbrowski and deposited at the Museum of
the Earth PAS in Warsaw.
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Faustianka. — This is a brick-pit located in the eastern part of the village Faustianka (Fig. 1B, F). The
section exposes about 8 meters of black to gray clays with layers of ironstone nodules. Three gastropod yield-
ing samples representing Procerites progracilis Zone of the Mid Bathonian (Matyja and Wierzbowski 2000)
were taken from the upper part of the section. The samples (5 kg each) show the homogenous composition of
the assemblage throughout the sampled unit.

Gnaszyn. — The locality was referred to as Gnaszyn Dolny by Majewski (1997) and Gnaszyn Il by
Majewski (2000). This is a large brick-pit on the western rim of Czestochowa (Fig. 1B, G). The main part of
the section exposes the Morrisiceras morrisi Zone of the Mid Bathonian (Majewski 1997). The uppermost
part most probably belongs to the Late Bathonian (Majewski 1997). The gastropod-bearing sample (about
100 kg) came from a block of clay containing a large log of wood encrusted by numerous individuals of ben-
thic fauna. The sample collected from the surface of this log yielded a rich assemblage of mollusks (gastro-
pods, bivalves, scaphopods, and chitons) and other fossils. This assemblage might be interpreted as “the
sunken-wood association” known from the Recent seas (e.g., Marshall 1988; Warén and Carrozza 1990;
Hasegawa 1997; Sirenko 1998).

Kawodrza-Kawodrzanka. — The locality was referred to as Kawodrza Dolna (outcrop 3) by Majewski
(1997). This is a large brick-pit on the western rim of Czestochowa (Fig. 1B). The section exposes clay of
Morrisiceras morrisi, Procerites hodsoni, and Oxycerites orbis Zones of the Mid to Late Bathonian (Majew-
ski 1997). I collected two samples (5 kg each) in the Morrisiceras morrisi Zone of Mid Bathonian. The sam-
ples yielded very few specimens of gastropods, and of those only two were possible to identify (Eucycloscala
sp. 3 and Azyga sp.).

Kawodrza-Sowa. — The locality was referred to as Gnaszyn Gérny by Majewski (1997). This is a
brick-pit located on the western rim of Czestochowa (Fig. 1B). The section exposes about six meters of gray
silty clay. These are the Bajocian—Bathonian boundary strata (Matyja and Wierzbowski 2000). The gastropods
described here come from two samples taken from the upper part of the section, representing the uppermost
Parkinsonia bomfordi Subzone of Late Bajocian, just below the “D” ironstone layer of Wierzbowski and
Matyja (2000). The samples (5 kg each) show the homogenous composition of the gastropod assemblage.

Kieby outcrop. — The outcrop is located close to village the Kieby (Klemmen before 1945) on the left
bank of the Zielonka Stream (Fig. 1C). The gastropod-bearing strata are currently (1999) covered by soil and
hardly visible on the surface. The strata, developed as shell-supported coquinas with a sandy-clayey matrix,
were dated by Schmidt (1905) as the Late Oxfordian, based on ammonites. According to Cedro (1999) they
were deposited in the shallow water, high-energy environment.

The gastropods from this outcrop were previously studied by Schmidt (1905) and Dmoch (1971). The
material | examined comes from the collection of J. Dzik and from rock samples provided by M. Gruszczyn-
ski (both of the Institute of Paleobiology PAS).

It is worth noting that the numerous papers of Griindel (1973, 1974b, 1975a, b, 1977, 19974, b, 19983, b,
19994, c, d, e, f, 2000a, b, 2001b) on the Bathonian and Callovian gastropods were based on a borehole
drilled in 1938 in the vicinity of Kieby but not on the outcrop.

Kitobuck borehole 22. — The Klobuck borehole 22 (Fig. 1B) reached silt and clay of the Bajocian and
Bathonian (Garbowska et al. 1978). The samples I received from B. tacka (Institute of Geological Sciences,
Warsaw) partially lack information as to the exact position in the geological section. | estimated the age of
the gastropod-bearing samples as Bathonian on the basis of lithologic premises.

Korwinéw. — This is an abandoned brick-pit on the southern rim of Czestochowa (Fig. 1B). The section
exposed black clay which is attributed by J. Dzik (unpublished data) to the Zigzagiceras zigzag Zone of the
Early Bathonian. The gastropod collection | examined was collected in 1971 by J. Dzik and is housed at the
Institute of Paleobiology PAS, Warsaw.

tukoéw. — This is an abandoned brick-pit at £apiguz, a suburb in the southern part of Lukdéw (Fig. 1D),
exploiting large blocks of glacial drift. The outcrop exposed the Late Callovian black clay with limestone
concretions (see review of Olempska and Btaszyk 2001) containing rich ammonite fauna. The concretions
are dated by Dzik (1990) as the Quenstedtoceras henrici Subzone of the Quenstedtoceras lamberti Zone. The
rocks at £.ukow are foreign to the area. The autochthonous Late Callovian strata reached by deep boreholes in
the Lukow area were deposited in carbonate facies (Dayczak-Calikowska and Kopik 1976). The source of
the Callovian clay is probably the bottom of the Baltic Sea, northward from Gdansk (Olempska and Btaszyk
2001).
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Fig. 1. Sketch maps with the localities mentioned in the text (as gray diamonds), main cities (as black circles), and main roads.
A. Location of the particular areas in Poland. B. Localities in the Czestochowa region. C. The locality of Kieby in Western
Pomerania. D. The locality of ukéw in the Podlasie region. E. The locality of Wawat in the £.6dZ region. F. View of the brick-pit
Faustianka in May 1999. G. View of the brick-pit Gnaszyn in November 2002. H. View of the brick-pit Wawat in October 1995.

The gastropods of £ukoéw were partially described by Makowski (1952) and Schroder (1995). The collec-
tion | examined comes from several sources. The largest part was collected by G. Jakubowski (1958-1966)
and deposited at the Museum of the Earth PAS in Warsaw. | received additional material from J. Btaszyk,
J. Dzik, and M. Machalski, the staff of the Institute of Paleobiology in Warsaw.

Ogrodzieniec. — The locality was referred to as Ogrodzieniec-Wiek by Rozycki (1953). These are two
brick-pits close to one another and situated between Fugaséwka and Ogrodzieniec (Fig. 1B). In 1953 the sec-
tions had exposed black clay, which according to R6zycki (1953) ranged from the Early Bajocian to the Late
Bathonian. Most probably only the middle part of the section is exposed now (1995-2002) and can be attrib-
uted to the time span from the latest Bajocian to the Mid Bathonian. The gastropod-yielding samples come from
the upper part of the exposed section that most probably represents the Mid Bathonian. The ten samples (5 kg
each) show the homogenous composition of the assemblage throughout the sampled unit.

Pacandw. — This is a small outcrop of brickyard situated southward of Krzepice in the Czestochowa re-
gion (Fig. 1B). The section exposes about three meters of intercalated gray and black clay. According to the
dinoflagellate stratigraphy of Poulsen (1998), the strata at Pacanéw correspond to the Parkinsonia acris—
Parkinsonia densicosta Subzones of the Late Bajocian. | have taken two samples (5 kg each), one from the
upper and the other from the lower part of the section. Both samples have similar gastropod content.

Rakdéw. — The locality was referred to as Czestochowa-Bugaj by Majewski (1997, 2000). This is a large
brick-pit in the southern part of Czestochowa (Fig. 1B). The section exposes clay and silty clay of the
Bathonian. Rozycki (1953) found Late Bathonian ammonites in Rakdw. Regrettably it is not certain whether
the outcrop of ROzycki (1953) is the same one which was sampled for gastropods. Majewski (1997) did not
find any index ammonites but, based on the lithology, he estimated the age of the strata as Late or possibly
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Mid Bathonian. The single sample (10 kg) I collected yielded small number of badly preserved gastropods,
mainly Cryptaulax spp.

Wawat. — The brick-pit at the village Wawat (Fig. 1E, H) abandoned in 2002, located two kilometers
east of Tomaszow Mazowiecki, exposed a rock section of the Early- and part of the Late Valanginian (Kutek
et al. 1989).

In the Wawat section, a single transgressive/regressive cycle is recorded (Kaim 2001, 2002). The faunal
assemblages suggest shallow water conditions near the photic zone in the lower and upper parts of the section
and a deeper water conditions in the middle part (Kaim 2001).

The 37 rock samples (2.5 kg each) show significant changes in gastropod composition throughout the sec-
tion. The detailed analysis of this section in presented by Kaim (2001). The numbers of the samples referred
to are those of Kaim (2001).

Zote GOry. — This is a newly opened (1999) brick-pit located southwest of Wielun (Fig. 1B). In 1999 the
section of about one meter of black clay was exposed. | collected a single sample (5 kg). The ostracod content
of the sample suggests a similar age to that of Pacanoéw (Janusz Btaszyk, personal communication 2002).

METHODS

Most of the gastropods from the Czestochowa region and Wawat described herein were obtained from
rock samples collected over the period 1995-2002. The samples from Wawat were taken bed by bed. Those
from the other localities have rather a reconnaissance nature and their detailed description and faunistic anal-
ysis is in progress.

The clay/silt rock samples were placed for 24 hours into a container filled with water and detergent. The
samples were then washed with hot water and sieved (diameter 0.05 and 0.375 mm). Supplementary large
specimens from the same localities were manually picked from the weathered rock surfaces.

The specimens were mounted on stubs and coated with platinum for SEM examination. The SEM photo-
graphs were recorded in high resolution TIFF files, which were used to prepare the figures using Adobe
Photoshop 5.5 and CorelDraw 8.0 software.

The conchological terminology follows after the glossaries of Cox (1960) and Arnold (1965); the
protoconch terminology was summarized by Jablonski and Lutz (1980).

The meaning of some of the terms is here narrowed. These are as follows:

Shell: the whole gastropod shell including the teleoconch and protoconch.

Protoconch: the whole protoconch including protoconch 1 and 2 or the protoconch with undemarcated
developmental stages.

Protoconch 1: the first, initial portion of the protoconch if clearly demarcated from protoconch 2; it usu-
ally corresponds to the embryonic stage.

Protoconch 2: the second portion of the protoconch, which usually corresponds to the veliger stage.

Teleoconch: the part of the shell produced after metamorphosis.

In measuring the number of the protoconch whorls, | followed the Taylor method (Jablonski and Lutz
1980: fig. 4 therein).

To estimate the degree of heterostrophy the Average Line Box Method is used (Cipriani and Bieler 2001)
whenever measurements were possible. If not, | used only the descriptive terms of Schroder (1995; trans-
axial, medioaxial, coaxial).

TAXONOMY

The modern gastropod taxonomy is based mainly on the soft body and radula characters (see e.g., Ponder
and Lindberg 1997) which are inaccessible in the fossil record. The shell characters are believed to be only of
minor importance to the zoological taxonomy although the analysis by Schander and Sundberg (2002) shows
that both shell and soft-body characters are equally homoplastic (but see also Wagner 2001). The most efficient
approach to resolve the taxonomic and phylogenetic problems of Mesozoic gastropods is by comparing them
with extant forms. This requires focusing on the similarities between particular taxa, not on the differences.
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This approach prevents the excessive splitting of taxa, common in paleontological papers. The general rule ac-
cepted here is to make the taxonomy of the Mesozoic gastropods (especially at the generic level) as concise as
possible and comparable to the taxonomy of extant gastropods. The genera based on tenuous differences are re-
jected. The range of shell morphologies of fossil gastropods is compared with such a variation in closest extant
genera. It appears that many of the fossil species can be easily classified in extant genera (especially
vetigastropods) and some of the fossil genera are redundant. Some other fossil gastropods (e.g., turritellids)
cannot be classified generically with acceptable credibility, as the available shell characters are useless even for
extant members of the family. High level fossil taxa are used only if the species cannot be placed in extant taxa.

This chapter summarizes the taxonomic information about Mid Jurassic to Early Cretaceous gastropods
extracted from clayish rocks of Poland. Several contributions to the taxonomy of Mid Jurassic gastropods of
northwest Poland (Pomerania) have been already published by Griindel (1973, 1974b, 1975a, b, 1977,
19973, b, 1998a, b, 19994, c, d, e, f, 20003, b, 2001b). Schroder (1995) and Kaim (2001, 2002) contributed to
the knowledge of Early Cretaceous gastropods from Wawat in central Poland. Most of the taxa published in
these papers are revised here and appropriately illustrated.

The chapter contains descriptions and illustrations of 135 species (54 new) of 61genera (2 new). Eight
species are left without generic assessment. As most of the taxa are not widely known, the diagnoses or
emended diagnoses are given here. The diagnoses of extant taxa refer only to the shell characters. The de-
scriptions are as concise as possible, only to supplement to the high-resolution photographic illustrations.
The “remarks” section contains a short discussion of the particular taxon and its relationship to the other taxa.

Phylum MOLLUSCA Linne, 1758
Class GASTROPODA Cuvier, 1797
Subclass PROSOBRANCHIA Milne Edwards, 1848
Order Archaeogastropoda Thiele, 1925
Suborder Vetigastropoda Salvini-Plawen et Haszprunar, 1987
Superfamily Trochoidea Rafinesque, 1815
Family Skeneidae Clark, 1851
Genus Eudaronia Cotton, 1945
(Levihelix Griindel, 2000)

Type species: Cyclostrema (Daronia) jaffaensis Verco, 1909; original designation. Recent, deep waters off of South Australia.

Emended diagnosis. — Small shell, planispiral, with carinating cords on lateral flanks, suture impressed,
aperture trapezoidal, ovate to reniform, peristome simple. Umbilicus very wide and perspective (modified af-
ter Cotton 1945).

Remarks. — Cotton (1945) included this genus in the family Liotiidae. Warén (1991) reexamined the
type species and suggested that Eudaronia can be placed into the Skeneidae.

Recently Grindel (2000a) described shells from the Bathonian (Mid Jurassic) of Northwest Poland,
closely similar in shell characters and dimensions to the shell of Eudaronia, as Levihelix pusilla Griindel,
2000 included his new genus into the family Discohelicidae Schroder, 1995. The type species of Discohelix,
D. calculiformis Dunker, 1847 appears to be unrelated to Eudaronia (and Adeuomphalus, see below, Fig. 3).
This large archaeogastropod (40 to 50 mm in diameter) may be related to the liottids or turbinids instead
(A. Warén, personal communication; compare Fig. 2D and 2E herein).

Range. — Mid Bathonian (Mid Jurassic) to Recent.

Eudaronia pusilla (Griindel, 2000)
(Fig. 2B, C)
1975. Discohelix calculiformis Dunker, 1848?; Grlndel 1975b: 777, pl. 1: 17 (non Discohelix calculiformis sp. n.; Dunker

1847: 132).
2000. Levihelix pusilla sp. n.; Grindel 2000a: 211, pl. 2: 7-12.

Holotype: Grundel 2000a: pl. 2: 7-10.
Type horizon: Late Bathonian (Mid Jurassic).
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Fig. 2. Possible relationship of Recent and fossil vetigastropods with semiplanispiral shells. Note close resemblance of fossil and
Recent Eudaronia. The Discohelix is more similar to Delphinula than to Eudaronia. A. Eudaronia jaffaensis (Verco, 1909), Re-
cent, North Atlantic (courtesy of A. Warén); A, apical view, A, lateral view. B. Eudaronia pusilla (Griindel, 2000), ZPAL Ga.
9/104 from tukow (block in glacial drift), Podlasie, Poland, Callovian (Mid Jurassic); B, apical view, B, lateral view, B,
close-up of the protoconch, B, details of lateral surface ornamentation consists of growth lines and fine pustules. C. Eudaronia
pusilla (Griindel, 2000), ZPAL Ga. 9/103 from Faustianka, Czestochowa region, Bathonian (Mid Jurassic), latero-apical view.
D. Angaria evoluta (Reeve, 1843), Recent, Indo-Pacific (courtesy of A. Warén); D, lateral view, D, apical view. E. Discohelix
calculiformis Dunker, 1847, Late Triassic of Germany (courtesy of A. Warén); E, lateral view, E, apical view.

Type locality: Borehole Kieby 1/37, West Pomerania, Poland.

Material. — Two well-preserved juvenile shells: one from Faustianka (ZPAL Ga.9/103), the other from
Lukdéw (ZPAL Ga.9/104), both in Poland.

Measurements. — The holotype with three whorls measures 0.9 mm in width and 0.35 mm in height.
The protoconch has a width of 0.15 mm (after Griindel 2000a).

Occurrences. — West Pomerania (Poland), northeastern Germany: many localities of Early Bajocian to
the Mid Callovian age (see Grlindel 2000a). Czestochowa region (Poland): Faustianka, Mid Bathonian.
Podlasie (Poland): £ukdw (block in glacial drift), Late Callovian.

Emended diagnosis. — Protoconch with no sculpture. Keels on teleoconch distinct and flat-topped. Ap-
erture of juveniles trapezoidal, later in ontogeny ovate.

Description. — The protoconch is smooth and it consists of 0.75 of the whorl. Distinct, orthocline growth
lines cross the keels with interruptions in some places. The abaxial surface of the shell is covered by small,
scarce pustules.
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Remarks. — The fossil species differs from the Recent ones in having more distinct spiral keels. The
whorls are more angulated what results in the trapezoidal shape of the aperture. Moreover, the protoconch of
the Recent species is ornamented with three to four spiral lirae.

Genus Adeuomphalus Seguenza, 1876
Type species: Adeuomphalus ammoniformis Seguenza, 1876; original designation. Late Pliocene to Early Pleistocene, Sicily.

Emended diagnosis. — Small, planispiral shell with concave superior and umbilical faces. Former
more concave than latter. Aperture quadrangular and teleoconch ornamented with two, more or less dis-
tinct keels on lateral flanks and distinct axial ribs (modified after Seguenza 1876 and Nofroni and Sciubba
1985).

Discussion. — The holotype is a fossil shell. Living animals were later found in the Mediterranean at
depths of 300-900 m south of the Sardinia (Nofroni and Sciubba 1985). Seguenza (1876) suggested a rela-
tionship between Adeuomphalus and the hyperstrophic architectonicids. Nofroni and Sciubba (1985) found
that the protoconch of the type species is orthostrophic and typical of archaeogastropods. Moreover, they
suggested establishing a new family for the genus. Warén (1991) admitted the similarity to the genus
Eudaronia and suggested a relationship of both genera to the skeneids.

Bandel (1988) and Schrader (1995) found planispirally coiled shells in the Valanginian of central Poland.
Schroder (1995) established a new species for them and assigned it to the genus Discohelix. This assigment
seems to be unjustified (see discussion section in the genus Eudaronia) and | propose the inclusion of this
species in the genus Adeuomphalus.

Range. — Valanginian (Early Cretaceous) to Recent.

Adeuomphalus bandeli (Schroder, 1995)
(Fig. 3C, D)
1988. Discohelix sp.; Bandel 1988: 13, pl. 2: 6, pl. 7: 4.
1995. Discohelix bandeli sp. n.; Schréder 1995: 11, pl. 1: 1-4, pl. 13: 17.

Holotype: Schroder 1995; PI. 1: 2, 4.
Type horizon: Valanginian (Early Cretaceous).
Type locality: Wawat, southern Mazowsze, Poland.

Material. — Two well-preserved juvenile shells from Wawat (ZPAL Ga.9/105-106).

Measurements. — The holotype with one whorl of teleoconch is 0.53 mm wide and 0.21 mm high.
Protoconch has one whorl and a width of 0.22 mm (after Schroder 1995).

Occurrences. — Type locality only.

Emended diagnosis. — Protoconch without ornamentation, apart from growth lines at terminal part.
Keels determine a well-pronounced angulation of the shell that makes the shape of aperture angulate and
trapezoidal. Intersections between spiral keels and axial ribs with blunt nodes. Delicate lirae present between
axial ribs.

Description. — Small, planispiral shells have two distinct spiral keels on the lateral flanks of the shell
and almost orthocline axial ribs. The umbilical face is more concave than the superior face.

Remarks. — The other species of this genus lack spiral lirae and nodes. Moreover, A. bandeli has a more
angulated shape of aperture. The type of species of Adeuomphalus has a protoconch with a granular pattern
on the surface of the shell.

Genus Aequispirella Finlay, 1924
Type species: Scalaria corulum Hutton 1885; original designation. Late Pleistocene, Wanganui, New Zealand.

Emended diagnosis. — Minute conispiral shell. Raised protoconch bearing granulate pattern and two
weak spiral lirae. Teleoconch with axial ribs and spiral lirae. Aperture circular to elipsoidal and umbilicus
deep (modified after Finlay 1924).

Remarks. — The holotype was found in Late Pleistocene strata of New Zealand, but later it was also dis-
covered in shallow waters around New Zealand (Powell 1979). Finlay (1924) clasified Aequispirella as a
subgenus of the genus Brookula. Comparison of the type species Aequispirella and Brookula leads to the
conlusion that these genera may not have been very closely related (Anders Warén, personal communication
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Fig. 3. The skeneids Aequispirella jurassica sp. n., Adeuomphalus bandeli (Schrdder, 1995), and their Recent counterparts.
A. Aequispirella jurassica sp. n., ZPAL Ga. 9/107 (holotype) from £ukdw (block in glacial drift), Podlasie, Poland, Callovian,
Mid Jurassic); A, close-up of the protoconch, A, lateral view of the protoconch, A; details of teleoconch ornamentation, A, lat-
eral view, Ag apical view. B. Aequispirella corulum (Hutton, 1885), Recent, of New Zealand (courtesy of A. Warén); B, apical
view, B, lateral view. C, D. Adeuomphalus bandeli (Schréder, 1995). C. ZPAL Ga. 9/105 from sample B1 of Wawat, souther
Mazowsze, Valanginian (Early Cretaceous); C, apical view, C, lateral view, C, close-up of the protoconch, C, details of
teleoconch ornamentation. D. ZPAL Ga. 9/106 from sample E1 apical view. E. Adeuomphalus ammoniformis Seguenza, 1876,
Recent, Mediterranean (courtesy of A. Warén); E, apical view, E, lateral view.

2002). Also, the family level classification remains unclear because the soft body of the genus has never been
examined. Here, | classify Aequispirella in the traditional way among the skeneids but this relationship has to
be supported by studies of the soft body.

Range. — Valanginian (Early Cretaceous) to Recent.
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Aequispirella jurassica sp. n.
(Fig. 3A)
Holotype: ZPAL Ga.9/107, Fig. 3A.
Type horizon: Quenstedtoceras lamberti Zone, Late Callovian (Mid Jurassic).

Type locality: Lukow (block in glacial drift), Podlasie, Poland.
Derivation of the name: After Jurassic.

Material. — One juvenile shell.

Measurements. — The holotype with 1.25 whorls of teleoconch is 0.55 mm in width and 0.48 mm in
height. The protoconch consists of 0.75 whorls is 0.17 mm wide.

Occurrences. — Type locality only.

Diagnosis. — Small shell, broadly conical, sculptured by prominent prosocline axial ribs and spiral lirae.
Spiral lirae in some places not continuous.

Description. — The protoconch is ornamented by two weak spiral lirae and its surface bears remnants of
the granular pattern. The preserved part of the teleoconch consists of 1.25 whorls. The aperture is elipsoidal
and the umbilicus is wide and deep. Growth lines are well-visible and prosocline.

Remarks. — The proposed species differs from Recent and Tertiary species of the genus by a broader
shape of the shell, prosocline axial ribs, and discontinuous spiral lirae. It may represent a subgenus of
Aequispirella or even a distinct, closely related genus. Adult shells have to be found to clear up this
uncertainty.

Family Turbinidae Rafinesque, 1815

Subfamily Turbininae Rafinesque, 1815
Genus Torallochus Kiel et Bandel, 2002

Type species: Torallochus trempensis Kiel et Bandel, 2002; original designation. Campanian (Late Cretaceous), Torallola, Spain.

Diagnosis. — Small shell, discoid to pupoid, early whorls planispirally coiled and sculptured with strong
axial ribs, thickened at periphery. Later, whorls angular, keeled. Axial ribs may turn into blunt spines (after
Kiel and Bandel 2002).

Remarks. — The first juvenile shell of Torallochus from £ukéw was identified by Schréder (1995) as
Discohelix sp. Later, Kiel and Bandel (2002) established the genus Torallochus and placed three newly
found species within it. The juvenile whorls of Torallochus are very similar to juvenile whorls of some Re-
cent turbinids (Bolma, Astraea) which justifies including them with the Turbinidae (compare Fig. 4).

Range. — Mid Bathonian to Late Callovian.

Torallochus lukovensis sp. n.
(Fig. 4A, B)
1995. Discohelix sp.; Schroder 1995: 12, pl. 1: 5-8, pl. 13: 18.

Holotype: ZPAL Ga.9/108, Fig. 4A.

Type horizon: Quenstedtoceras lamberti Zone, Late Callovian (Mid Jurassic).
Type locality: £ukéw (block in glacial drift), Podlasie, Poland.

Derivation of the name: After the type locality.

Material. — One well-preserved adult shell and three juveniles.

Measurements. — The holotype has 3.75 whorls of teleoconch and is 1.46 mm in width and 1.95 mm in
height. The protoconch consists of one whorl and is 0.22 mm wide.

Occurrences. — Type locality only.

Diagnosis. — First 2.5 teleoconch whorls with angulation close to abapical suture and rest whorls of
protoconch with angulation in middle part of visible whorl surface. Angulation there bears undulation of
weak carinae. Third whorl of teleoconch wider than fourth.

Description. — The protoconch consists of one whorl and is ornamented by one weak spiral lira. The sur-
face of the protoconch is covered by remnants of the granular pattern. Third and fourth whorls are orna-
mented with one spiral cord close to the adapical suture.
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Fig. 4. Fossil and Recent turbinids. Note characteristically flattened early whorls. A, B. Torallochus lukovensis sp. n., ZPAL Ga.

9/108 (holotype; A) and 9/110 (B) from tukéw (block in glacial drift), Podlasie, Poland, Callovian (Mid Jurassic); A, lateral

view, A, details of juvenile whorls, A; apical view, A, umbilical view; B, lateral view, B, close-up of the protoconch.

C. Torallochus faustiankensis sp. n., ZPAL Ga. 9/112 (holotype) from Faustianka, Czestochowa region, Bathonian (Mid Juras-

sic); C, lateral view, C,, C, details of juvenile whorls, C, apical view, C; umbilical view, C4 close-up of the protoconch. D. Un-
named turbinid from off of New Caledonia, Recent (courtesy of A. Warén).

Remarks. — The species differs from the other in the situation of the angulation at the first two whorls of
the teleoconch and with its delicate undulation. Moreover the third whorl is wider than the fourth. The two
shells from tukow described by Schroder (1995) as Discohelix sp. belong to T. lukovensis.

Torallochus faustiankensis sp. n.
(Fig. 4C)

Holotype: ZPAL Ga.9/112, Fig. 4C.

Type horizon: Procerites progracilis Zone, Mid Bathonian (Mid Jurassic).
Type locality: Faustianka, Czestochowa region, Poland.

Derivation of the name: After the type locality.
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Material. — One well-preserved adult shell.

Measurements. — The holotype consists of four teleoconch whorls and it is 1.61 mm wide and 2.05 mm
high. Protoconch has one whorl and a width of 0.21 mm.

Occurrences. — Type locality only.

Diagnosis. — Teleconch with angulation close to the middle part of visible whorl surface. Angulation
there bears no undulation. Third whorl narrower than fourth.

Description. — The protoconch has one whorl, is ornamented by one weak spiral lira and its surface
bears remnants of the granular pattern. The third and fourth whorl are ornamented with one spiral cord close
to the adapical suture.

Remarks. — The species differs from the preceding one in having the angulation situated at the first two
whorls of the teleoconch and with no undulation on it. Moreover, the third whorl is narrower than fourth.

Family Trochidae Rafinesque, 1815
Subfamily Eucyclinae Koken, 1896
Tribe Eucyclini Koken, 1897

Remarks. — Hickman and McLean (1990) divided the Eucyclinae into three tribes. At least two of them,
Eucyclini Koken, 1897 and Calliotropini Hickman et McLean, 1990, seem to be closely related. The diagno-
ses given by Hickmann and McLean (1990) are based on the ontogenetic change from an interrupted peri-
stome in the juvenile stage to a closed one in the adult stage and on the thickness of the shell wall. | agree with
Kiel and Bandel (2001), that these differences are too weak to justify this division. The members of both
tribes have almost identical juvenile whorls and | treat them jointly here.

McLean (1982) showed that some of the living trochacean gastropods lack an afferent membrane
along the greater length of the ctenidium. This feature is developed in the liottiids, angariids and some
trochids (e.g., Calliotropis, Turcica, Bathybembix, Cidarina, Danilia, and Euchelus) and was regarded by
McLean (1982) as a primitive state. Here | include some Jurassic trochids into the Recent genera
Calliotropis and Turcica to emphasize their close resemblance. Although it is difficult to prove their bio-
logical relationship, | suggest keeping them together until a more exhaustive work on the fossil and living
trochids is done.

Genus Eucycloscala Cossmann, 1895

Type species: Trochus binodosus Miinster, 1841; subsequent designation by Cox in Knight et al. 1960: 267. Late Triassic,
Alps, Italy.

Diagnosis. — Conical shell with inner nacreous layer present. Protoconch with one whorl, subplanispiral.
Aperture round; peristome complete. Teleoconch with strong axial ribs crossed by a few finer spiral cords.
Base with some, usually three, spiral cords with or without umbilicus (after Bandel 1993b).

Discussion. — In the original paper by Cossmann (1895a) the author did not give a type species for the
genus Eucycloscala and stated only that both Scalaria limatula Ammon, 1893 and Scalaria binodosa
(Mnster, 1841) had to be included in the genus. In a following paper, Cossmann (1912) designated another
species Scalaria cretacea Boury (year not given), as the type species, but this designation cannot be accepted
because this species was not mentioned in the original description. Cox (in Knight et al. 1960) made choice
of Trochus binodosus Miinster, 1841, one of the two Cossmann originally included in the genus, as the type
species and this was used by later authors.

Bandel (1993b) classified the genus in his informal group described as: “Trochospiral forms with strong
axial ribs on the first whorl of the first whorl of the teleoconch like among modern Eucyclinae or Palaeozoic
Microdomatidae.” The shape and sculpture of the juvenile whorls seems to be typical of Eucyclini. The
assesment of the genus by Wenz (1938) and Knight et al. (1960) into Liotiinae Gray, 1850 is inconsistent
with the shape and sculpture of liotiid’s juvenile whorls, which are typically ornamented with a dense set of
axial lamellae (Fig. 6C).

Range. — Mid Triassic to Late Cretaceous.
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Fig. 5. The eucyclinid Eucycloscala izabellae sp. n. from Faustianka, Czestochowa region, Bathonian (Mid Jurassic). A. ZPAL
Ga.9/214 (holotype); A, lateral view, A, apical view, A, A, details of juvenile whorls, Ag close-up of the protoconch.

Eucycloscala izabellae sp. n.
(Fig. 5)

Holotype: ZPAL Ga.9/214, Fig. 5.

Type horizon: Procerites progracilis Zone, Mid Bathonian (Mid Jurassic).
Type locality: Faustianka, Czestochowa region, Poland.

Derivation of name: After my daughter Izabella.

Material. — Ten well-preserved shells from the type locality.

Measurements. — The holotype with six whorls of teleoconch is 3.29 mm in width and 4.11 mm in
height. The protoconch has one whorl and width of 0.27 mm.

Occurrences. — Type locality only.

Diagnosis. — First teleoconch whorls rounded with numerous tubercules. Later whorls with nodose keel
composed of numerous, densely spaced spiral ribs. Surface of teleoconch covered with a net of spiral and
axial lirae

Description. — The protoconch is smooth, composed of one whorl. Early teleoconch whorls has distinct
axial ribs. The keel has about 15 nodes per whorl. Base has 7-8 spiral ribs, which are crossed by numerous
axial lirae.

Remarks. — The species is most similar to E. verrucosa Griindel, 2000 from the Mid Bathonian of Ger-
many but it differs in having a dense net of axial and spiral ornamentation covering the surface of the
teleoconch.

Eucycloscala sp. 1
(Fig. 6A, B)

Material. — Four well preserved-juvenile shells (ZPAL Ga.9/113-116) from £ukdéw (block in glacial
drift), Podlasie, Poland, Late Callovian (Mid Jurassic).

Measurements. — The shell with 4.5 whorls is 1.97 mm in width and 2.34 mm in height. A shell with
four whorls (ZPAL Ga.9/114) measures 1.50 mm in width and 1.74 mm in height. The protoconch has 0.75
of the whorl and width of 0.23 mm.

Description. — The first whorl of the trochospiral teleoconch is ornamented only with distinct axial ribs
and on the following whorls two spiral cords are developed. At the intersection of the spiral and the axial
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Fig. 6. Fossil eucyclinids and Recent juvenile liottid. Note the different shape and sculpture, especially the densely packed,

band-like axial ribs of the liottid. A, B. Eucycloscala sp. 1, ZPAL Ga. 9/113 from tukéw (block in glacial drift), Podlasie, Po-

land, Callovian (Mid Jurassic); A, lateral view, A, apical view, A; A, details of juvenile whorls, A; close-up of the protoconch.

B. Eucycloscala sp. 2, ZPAL Ga. 9/114 from £ukéw (block in glacial drift), Podlasie, Poland, Callovian (Mid Jurassic); B, lat-

eral view, B, apical view, B, B, details of juvenile whorls, B close-up of the protoconch. C. Juvenile liottid, Recent, Swan Reef,
off of Australia (courtesy of A. Warén).

sculptures, blunt nodes appear. The surface of the teleconch covered by small tubercles. One specimen
(ZPAL Ga.9/113) shows more prominent spiral sculpture than others.

Remarks. — The protoconch and the shape of teleoconch is typical of the genus Eucycloscala but ab-
sence of adult whorls induces me to leave it in open nomenclature.

Eucycloscala sp. 2
(Fig. 7A, B)

Material. — Two well-preserved juvenile shells (ZPAL Ga.9/117-118) from Faustianka, Czestochowa
region, Poland, Mid Bathonian (Mid Jurassic).
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Fig. 7. The eucyclinids Eucycloscala from the Mid Jurassic of Czestochowa region. A, B. Eucycloscala sp. 2, ZPAL Ga. 9/118

(A) and 9/117 (B) from Faustianka, Bathonian; A, lateral view, A, apical view, A, close-up of the protoconch; B, apical view;

B,, B, details of juvenile whorls, B, lateral view, B; close-up of the teleoconch pustules. C. Eucycloscala sp. 3, ZPAL Ga. 9/128
from Pacan6w, Late Bajocian; C, lateral view, C, apical view, Cs, C, details of juvenile whorls, Cg close-up of the protoconch.

Measurements. — The shell with 4.25 whorls is 1.49 mm in width and 1.18 mm in height. The
protoconch consists of 0.75 whorls and it is 0.21 mm wide.
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Description. — The planispiral protoconch consists of 0.75 whorls. The first 1.25 whorls of the broadly
conical teleoconch are ornamented only with distinct axial ribs, and on the following whorls two spiral cords
are developed, the first close to the adapical suture and the latter close to the abapical suture. At the intersec-
tion of the spiral and the axial sculpture blunt nodes appear. The surface of the teleconch is covered by small
tubercles.

Remarks. — The species differs from Eucycloscala sp. 1 in the conical shape of the shell.

Eucycloscala sp. 3
(Fig. 7C)

Material. — Ten juvenile individuals, three from Pacandw, six from Ztote Gory (both Late Bajocian),
and one from Kawodrza-Kawodrzanka (Mid Bathonian).

Measurements. — Shell (ZPAL Ga.9/128) with 3.25 whorls of teleoconch is 1.15 mm in width and
0.92 mm in height. Larval shell has one whorl and width of 0.24 mm.

Description. — The protoconch is ornamented by one weak spiral lira. The surface of the protoconch is
covered by remnants of the granular pattern. The first whorl of teleoconch is ornamented with distinct axial
ribs. On the following quarter of the whorl, the ribs are still present but they are much weaker and in the last
section they disappear completely. Simultaneously, close to the abapical suture, a spiral rib appears. On the
third whorl another rib close to the adapical suture can be observed. The surface of the teleoconch is
abapically covered by small tubercules. Similar tubercules can also be observed along the axial ribs.

Remarks. — The protoconch and first whorl of the teleoconch are very close to that of Eucycloscala
sp. 3. Similar forms were illustrated by Griindel (1975a, 2000a) as “Riselloidea? sp.” and “Eucyclidae gen.
inc. 2, sp. 1” respectively. These and even Parvitomella exigua Griindel, 2000 might be potentially regarded
as species of Eucycloscala with reduced ornamentation of the late teleoconch.

Genus Parvitomella Griindel, 2000

Type species: Parvitomella exigua Griindel, 2000; monotypy. Late Batonian (Mid Jurassic), Kteby borehole 1/37, West
Pomerania, Poland.

Emended diagnosis. — Conical shell with convex, rounded whorls. Protoconch of one whorl, subplani-
spiral. Early teleoconch with axial ribs, further in ontogeny ribs reduced. Rounded base, ornamented with
spirals. Umbilicus small. Peristome broadly oval, complete with no callus (modified after Griindel 2000a).

Discussion. — The protoconch and early whorls of the teleoconch are similar to those of Eucycloscala
shells (see e.g., Fig. 6) but the shell differs in regard to the reduction of the teleoconch ornamentation.
Parvitomella might be a synonym of Eucycloscala.

Range. — Mid to Late Bathonian (Mid Jurassic).

Parvitomella gofasi sp. n.
(Fig. 8)
Holotype: ZPAL Ga.9/289, Fig. 8.
Type horizon: Procerites progracilis Zone, Mid Bathonian (Mid Jurassic).
Type locality: Faustianka, Czestochowa region, Poland.
Derivation of the name: In honour of Serge Gofas.

Material. — One well-preserved shell.

Measurements. — The holotype with 3.25 whorls of teleoconch is 1.54 mm in width and 1.67 mm in
height. Larval shell has one whorl and width of 0.21 mm.

Occurrences. — Type locality only.

Diagnosis. — Initially teleoconch whorl with axial ribs, otherwise the teleoconch smooth. Shell rounded,
the subsutural ramp absent.

Description. — The protoconch is smooth. The early teleoconch whorls are ornamented with distinct ax-
ial ribs, which are reduced later in ontogeny. The base is rounded and ornamented with numerous spiral ribs.
The peristome is broadly oval and complete.

Remarks. — The species is similar to P. exigua Griindel, 2000 but differs from it in the earlier disappear-
ance of the axial ribs and the lack of the subsutural ramp.
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Fig. 8. The eucyclinid Parvitomella gofasi sp. n. from Faustianka, Czestochowa region, Bathonian (Mid Jurassic). A. ZPAL Ga.
9/289 (holotype); A, lateral view, A, apical view, A, umbilical view, A, details of the juvenile whorls, Ag close-up of the
protoconch.

Genus Calliotropis Seguenza, 1902
(Riselloidea Cossmann, 1909)

Type species: Trochus ottoi Philippi, 1844; original designation. Pleistocene, Sicily, Italy.

Emended diagnosis. — Shell conical with convex whorls. Teleoconch is sculptured with axial and spiral
ribs. Nodes appearing at intersections of ribs. Oblique aperture, angular; peristome complete. Base with
some, usually four nodose spiral cords, with or without umbilicus (modified after Philippi 1844; Seguenza
1902; and Kiel and Bandel 2001).

Discussion. — The only difference between Recent forms of Calliotropis and those from Mid and Late
Jurassic is an absence of the umbilicus among the latter ones (Fig. 9). The Jurassic species of Calliotropis are
usually described under the generic name Riselloidea Cossmann, 1909 (see e.g., Griindel 1975a, 1990b,
1997c, 2000a). The systematic position of Risellopsis subdisjuncta (Cossmann, 1908), the type species of
Riselloidea, is not clear. It differs from the species of Calliotropis in absence of nodose ornamentation. Nev-
ertheless, | propose treating the genus Riselloidea Cossmann, 1909 as a junior synonym of the genus
Calliotropis Seguenza, 1902 until the type material of Risellopsis subdisjuncta Cossmann, 1908 is re-
examined.

Range. — Late Triassic to Recent.

Calliotropis biarmata (Minster, 1844)
(Fig. 9B-E)
1844. Trochus biarmatus sp. n.; Munster 1844: 55, pl. 170: 2.

1860. Trochus bitorquatus sp. n.; Hébert and Eudes-Deslongchamps 1860: 213, pl. 2: 6.
1924. Riselloidea bitorquata (Hébert et Eudes-Deslongchamps, 1860); Cossmann 1924: 13, pl. 2: 30-32, pl. 6: 6.

Fig. 9. Fossil and Recent eucyclinids; Recent Calliotropis ottoi (Philippi, 1844) and Jurassic Calliotropis biarmata (Mlnster,
1844). Note a close resemblance in the shell shape and ornamentation of both forms. A. Calliotropis ottoi (Philippi, 1844), Re-
cent, Mediterranean (courtesy of A. Warén); A, lateral view, A, umbilical view, A, close-up of the apex in an umbilical view,
A, apical view. B. Calliotropis biarmata (Munster, 1844), MZ V11l Mg 4223/1 from Blanowice, Czestochowa region, Poland,
Bathonian (Mid Jurassic); B; umbilical view, B, lateral view, B, apical view, B, close-up of the apex in an umbilical view.
C. Calliotropis biarmata (Munster, 1844), ZPAL Ga. 9/124 from Kawodrza Sowa, Czestochowa region, Poland, Late Bajocian
(Mid Jurassic); C, lateral view, C, apical view. D. Calliotropis biarmata (Munster, 1844), ZPAL Ga. 9/119 from Ogrodzieniec,
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Czestochowa region, Poland, Bathonian (Mid Jurassic); D, lateral view, D, apical view. E. Calliotropis biarmata (Munster,
1844), ZPAL Ga. 9/210 from Gnaszyn, Czestochowa region, Poland, Bathonian (Mid Jurassic); E, lateral view, E, apical view,
E; umbilical view, E, details of juvenile whorls, E; close-up of the protoconch.
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1975. Riselloidea biarmata (Munster, 1844); Grundel 1975a: 245: figs 7, 8, pl. 1: 17-19.
1990. Riselloidea hitorquata (Hébert et Eudes-Deslongchamps, 1860); Griindel 1990b: 1141, pl. 2: 4, 5.
2000. Riselloidea biarmata (Munster, 1844); Grundel 2000a: 229, pl. 7: 1-3.

Type material: Miinster 1844: pl. 170: 2.
Type horizon: Lower Oolite of Thurnau, Mid Jurassic.
Type locality: Thurnau, Germany.

Material. — Thirty shells from Kawodrza-Sowa (Late Bajocian), twenty shells from Blanowice (Batho-
nian), six shells from Ogrodzieniec (Bathonian), one juvenile shell from Gnaszyn (Bathonian), and two juve-
niles from Ktobuck borehole 21 (?Bathonian), all Czestochowa region, Poland.

Measurements. — The shell ZPAL Ga.9/119 from Ogrodzieniec with 6.5 whorls is 6.70 mm in width
and 7.58 mm in height. The protoconch consists of about 0.75 whorls and it is 0.24 mm wide.

Occurrences. — Mid and Late Jurassic of Europe.

Diagnosis. — Teleoconch conical. First juvenile whorl of teleoconch ornamented with weak axial ribs.
Later in ontogeny whorls angulated at two keels, which are close to suture on both whorl sides. Keels orna-
mented with short spines. Each spine from upper keel connected with another one from lower keel by oblique
rib-like folds. Base sculptured with strong ribs. Umbilicus absent (modified after Munster 1844).

Description. — The protoconch is smooth. The axial ribs on teleoconch become more and more
prosocline during the ontogeny. On the subadult whorls the ribs change into rib-like folds and almost disap-
pear on some shells. In the two best-preserved, juvenile Calliotropis shells from Ogrodzieniec (ZPAL
Ga.9/120-121) additional irregular spiral lirae are visible on the first whorl of the teleoconch. Detailed de-
scription of the species is also provided by Griindel (1975a, 1990b, 1997c, 2000a).

Remarks. — According to Grindel (2000a), Calliotropis biarmata (Minster, 1844) and Calliotropis
bitorquata (Hébert et Eudes-Deslongchamps, 1860), and most probably even Calliotropis sauvagei (Coss-
mann, 1895), may represent varieties of one highly variable species.

Calliotropis sp.
(Fig. 10)

Material. — One shell (MZ V111 Mg 4232/1) from tukdéw (block in glacial drift), Podlasie, Poland, Late
Callovian (Mid Jurassic).

Fig. 10. The eucyclinid Calliotropis sp. from £ukoéw (block in glacial drift), Podlasie, Poland, Callovian (Mid Jurassic). A. MZ
VI Mg 4232/1; A, lateral view, A,, A,;, A details of juvenile whorls, A, apical view, Ag close-up of the protoconch.
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Fig. 11. Possible relationship of Recent eucyclinid Turcica to its fossil counterparts. Note the close resemblance of the Jurassic
T. wareni (H, Fig. 13) and Recent T. admirabilis (D) expressed especially by similar ornamentation of the early whorls and the
shape of the peristome; also the similarity of Jurassic T. ogrodzieniecensis (F) to Recent unnamed Turcica (C, G) seems signifi-
cant. A. Turcica clathrata (Lahusen, 1883), juvenile individual (ZPAL Ga.10/10) from Moscow-Mnieviniki, Russia, Oxfordian
(Late Jurassic); A, lateral view, A, apical view. B, E. Turcica clathrata (Lahusen, 1883), adult individuals from Kamushki and
Novoselki respectively (both in central Russia) illustrated by Gerasimov (1992), Early Oxfordian (Late Jurassic); courtesy of V.
Mitta: lateral views. C, G. Unnamed Recent Turcica off of New Caledonia; courtesy of A. Warén; C lateral view, G apical view.
D. Turcica admirabilis Berry, 1969, Recent, locality LACM 77-33, 100 m depth, off of Sonora, Mexico; courtesy of A. Warén;
D, lateral view, D, details of juvenile whorl. F. Turcica ogrodzieniecensis sp. n., ZPAL Ga.9/132 (holotype) from Ogrodzieniec,
Czestochowa region, Poland, Bathonian (Mid Jurassic); F, lateral view, F,, F, details of juvenile whorls, F; apical view.
H. Turcica wareni sp. n., ZPAL Ga.9/137 from Gnaszyn, Czestochowa region, Poland, Bathonian (Mid Jurassic).

Measurements. — The shell with 6.5 whorls is 4.48 mm in width and 5.86 mm in height. Protoconch
consists of one whorl and it is 0.28 mm wide.

Description. — The protoconch is planispiral with no ornamentation visible. The first whorl of the
trochospiral teleoconch has hardly visible axial ribs. On the second whorl of the teleoconch weak spiral ribs
appear and the axial ribs become more distinct. At the intersection of the spiral and the axial ribs, distinct
nodes appear. In the central part of the fifth whorl of the teleoconch, an additional spiral rib without a nodose
sculpture appears.

Remarks. — The relative size of the teleoconch studied is smaller than that of Calliotropis biarmata.
Also, ornamentation differs in having an additional rib on the fifth and later whorls. Nevertheless, both forms
are closely similar to each other.
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Genus Turcica Adams et Adams, 1854
Type species: Turcica monilifera A. Adams, 1854; original designation. Recent off of Australia.

Emended diagnosis. — Conoidal shell, whorls with spiral ribs ornamented by distinct tubercules (modi-
fied after Adams and Adams 1854).

Discussion. — There is a close resemblance between the Recent species of Turcica and some species of
the fossil genera Metriomphalus Cossmann, 1915 and Ooliticia Cossmann, 1894. Also the shells classified
by Gerasimov (1992) to the genus Petersia seem to be very similar to the Recent Turcica (compare Fig. 11).
The genus Petersia, with type species Petersia costata Gemmellaro, 1879, is believed to belong to the
Cerithioidea. It differ by an expanded, terminal aperture (see e.g., Cossmann 1906). The protoconch of
Petersia is unknown so far. Moreover, some of the species (at least: E. pseudoarmiger, E. gjelensis, and E.
verrucatus) classified by Gerasimov (1992) as the genus Eucyclus Eudes-Deslongchamps, 1860 are much
more similar to Turcica than to Eucyclus. In my opinion many of the Jurassic “littorinids” should be included
in the genus Turcica (see e.g., Hudleston 1892: pl. 23 and Fig. 11 herein).

Range. — Middle Jurassic to Recent.

Turcica gerasimovi sp. n.
(Fig. 12)

Holotype: MZ VIII Mg 4233/1; Fig. 12.

Type horizon: Quenstedtoceras lamberti Zone, Late Callovian (Mid Jurassic).
Type locality: £ukéw (block in glacial drift), Podlasie, Poland.

Derivation of the name: In honour of late Prof. Petr A. Gerasimov.

Material. — One shell (MZ V111 Mg 4233/1) from t.ukéw (block in glacial drift), Podlasie, Poland, Late
Callovian (Mid Jurassic), one shell (ZPAL Ga.9/131) from Gnaszyn, Czestochowa region, Poland, Mid
Bathonian (Mid Jurassic), and one shell (MZ VIII Mg 4224/1) from Blanowice, Czestochowa region, Po-
land, Bathonian (Mid Jurassic).

Fig. 12. The eucyclinid Turcica gerasimovi sp. n. from the Mid Jurassic of Poland. A. MZ VIII Mg 4233/1 (holotype) from

tukow (block in glacial drift), Podlasie, Late Callovian; A, lateral view, A,, A, details of juvenile whorls, A; apical view. B. MZ

VIII Mg 4224/1 from Blanowice, Czestochowa region, Bathonian; B, lateral view, B, apical view. C. ZPAL Ga.9/131 from
Gnaszyn, Mid Bathonian; C, lateral view, C, apical view.
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Measurements. — The holotype with seven whorls is 7.22 mm in width and 10.22 mm in height. The lar-
val shell has about one whorl and a width of 0.28 mm.

Occurrences. — Bathonian to Callovian (Mid Jurassic) of Poland.

Diagnosis. — Conoidal shell. Juvenile whorls ornamented with weak axial ribs. On second whorl of
teleoconch axial ribs becoming stronger; three spiral ribs appearing. Lowermost rib strongest. At intersection
of spiral and axial ribs, thorn-like nodes appear.

Description. — The protoconch is badly preserved, planispiral with no ornamentation visible. The peri-
stome is not preserved on the specimens available.

Remarks. — A similar species, Turcica clathrata (Lahusen, 1883), was placed by Gerasimov (1992) in
the genus Petersia Gemmelaro, 1879 which belongs to the Cerithioidea (see discussion under genus
Turcica). The latter species differs in having less thorn-like nodes and an expanded, angulated body whorl.

Turcica ogrodzieniecensis sp. n.
(Fig. 11F)

Holotype: ZPAL Ga.9/132; Fig. 11F.

Type horizon: Bathonian (Mid Jurassic).

Type locality: Ogrodzieniec, Czestochowa region, Poland.
Derivation of the name: After type locality.

Material. — Holotype only.

Measurements. — Holotype with four whorls of teleoconch is 3.59 mm wide and 5.86 mm high.

Occurrences. — Type locality only.

Diagnosis. — Highly cyrtoconoid shell. First whorl of teleoconch smooth after which weak axial ribs ap-
pearing. A little further three spiral ribs can be observed. Two of them distinct, third one weak and situated
close to the adapical suture. At intersection of spiral and axial ribs blunt nodes appearing.

Description. — The protoconch is badly preserved, planispiral with no ornamentation visible.

Remarks. — The teleoconch ornamentation of this species is much weaker than observed among other
members of the genus, but the ornamentation of the juvenile whorls is very similar to that of other species of
Turcica and Calliotropis. T. ogrodzieniecensis is most similar to an undescribed Recent calliotropid species
found near New Caledonia (Fig. 11C, G).

Turcica wareni sp. n.
(Fig. 13)

Holotype: ZPAL Ga.9/133; Figs 11H, 13.

Type horizon: Morrisiceras morrisi Zone, Mid Bathonian (Mid Jurassic).
Type locality: Gnaszyn, Czestochowa region, Poland.

Derivation of the name: In honour of Anders Warén.

Material. — Over fifty shells from the type locality.

Measurements. — Holotype with six whorls of teleoconch is 4.81 mm in width and 7.26 mm in height.
Protoconch consists of one whorl and it is 0.28 mm wide.

Occurrence. — Type locality only.

Diagnosis. — Cyrtoconoid shell. Early whorls ornamented with zigzag pattern. Later in ontogeny, whorls
ornamented with prosocline axial ribs and spiral ribs appearing. At intersections blunt, delicate nodes
appearing.

Description. — The protoconch bears remnants of a granulate pattern. The first whorl of the teleoconch
is ornamented with a zigzag pattern. On the second whorl of teleoconch, four spiral ribs and weak axial ribs
appear. Later on, the zigzag pattern becomes weaker and the ribs increase in strength. A narrow callus at the
columellar lip is developed.

Remarks. — The shells described above are similar to some Recent calliotropids, especially from the
genera Turcica and Cidarina. | found the closest resemblance to Turcica admirabilis Berry, 1969. It has sim-
ilar shape and sculpture of the teleoconch and aperture (Fig. 11D). The ornamentation of the juvenile
protoconch of T. wareni resembles to some degree the teleoconch ornamentation of some species of the Re-
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Fig. 13. The eucyclinid Turcica wareni sp. n. from Gnaszyn, Czestochowa region, Poland, Mid Bathonian, Mid Jurassic).
A. ZPAL Ga.9/133 (holotype); A, lateral view, A, Apical view. B. ZPAL Ga.9/137; B, lateral view, B, apical view. C. ZPAL
Ga.9/134; C, Lateral view, C,, C, details of juvenile whorls, C, close-up of the protoconch.

cent Granigyra (a group of deep water vetigastropods; see Warén 1992, 1996) but their adult shells lack the
axial and spiral ornamentation that is typical of Turcica.

Family Ataphridae Cossmann, 1918
Genus Ataphrus Gabb, 1869
(Plocostylus Gemmelaro, 1878)

Type species: Ataphrus crassus Gabb, 1858; original designation. Late Cretaceous, Martinez, California, USA.

Diagnosis. — Trochiform, non-umbilicate shell with rounded sides, subcircular to ovate aperture, and
generally smooth exterior, protoconch of less than one whorl (after Dockery 1993).

Discussion. — The Mesozoic genus Ataphrus and family Ataphridae is similar to the Tertiary and Recent
members of the family Trochaclididae Thiele, 1929 (Anders Warén, personal communication 2002; see also
Marshall 1995) but a more systematic approach is needed to confirm this relationship. The similar genus
Plocostylus Gemmelaro, 1878 is synonymized with Ataphrus Gabb, 1869 by Monari et al. (1996) although
the species of Plocostylus differ by having a tooth on the inner lip. The type species of Ataphrus has no teeth
on its inner lip (Gabb 1869: fig. 54).

Range. — Early Jurassic to Late Cretaceous: Dockery (1993).

Ataphrus wawalensis sp. n.
(Fig. 14)

Holotype: ZPAL Ga.9/199; Fig. 14.

Type locality: Wawat, southern Mazowsze, Poland.

Type horizon: Sample R1, Tirnovella pertransiens Zone, Early Valanginian (Early Cretaceous).
Derivation of the name: After the type locality.

Material. — One shell from the type locality.

Measurements. — Holotype with 3.75 whorls is 3.04 mm in diameter and 2.19 mm high. Protoconch
consists of about 0.75 whorls and it is 0.20 mm in diameter.

Occurrences. — Type locality only.

Diagnosis. — Turbiniform shell , thick, smooth, shiny. Peristome circular with large, blunt tooth on inner
lip. Umbilicus absent.
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Fig. 14. The ataphrid Ataphrus wawalensis sp. n. from sample R1 of Wawat (Early Valanginian, Early Cretaceous). A. ZPAL
Ga.9/199 (holotype); A,, A, lateral view, A; details of juvenile whorls, A, apical view, A; umbilical view, Ag close-up of the
protoconch.

Description. — The protoconch is badly preserved with no ornamentation visible. The teleoconch has no
ornamentation apart from growth lines that are best visible at the terminal part of the shell.

Remarks. — The species under consideration is most similar to Ataphrus typus (Gemmelaro, 1878), the
type species of Plocostylus Gemmelaro, 1878 (see above) but it differs in having larger teeth on the inner lip.

Family uncertain
Genus Striatoconulus Griindel, 2000

Type species: Striatoconulus latus Griindel, 2000; monotypy. Early/Mid Callovian, Kteby borehole 1/37, West Pomerania,
Poland.

Diagnosis. — Convex flanks of whorls, distinct suture. First whorls of teleoconch smooth. Later whorls in-
cluding the base, covered by spirals. No axial ribs developed. Base moderately convex, angulate, with small
umbilicus. Aperture with columellar callus and a halfmoon-shaped cavity on columella (after Griindel 2000a).

Discussion. — The diagnosis presented above is in agreement with that of the subfamilies Proconulinae
and Gibbulinae by Knight et al. (1960). The most similar extant genera are Trochus and Gibbula.

Range. — Mid Bathonian to Mid Callovian (Mid Jurassic).

Striatoconulus latus Griindel, 2000
(Fig. 15)
Holotype: Griindel, 2000; pl. 6: 12-15.

Type horizon: Early/Mid Callovian (Mid Jurassic).
Type locality: Kieby borehole 1/37, West Pomerania, Poland.

Material. — Three juvenile shells from Gnaszyn, Czestochowa region, Poland, Mid Bathonian (Mid Ju-
rassic).

Measurements. — The shell ZPAL Ga.9/140 with five whorls is 5.54 mm in width and 4.46 mm in
height. The protoconch of the shell ZPAL Ga.9/138 has about 0.75 of the whorl and width of 0.22 mm.

Occurrences. — Mid Bathonian to Mid Callovian (Mid Jurassic) of Poland.

Diagnosis. — Shell very broadly conical. Flanks of the whorls convex; sutures distinct. First teleoconch
whorl smooth, following whorl with broad spiral ribs. Base also covered with ribs. Axial ribs not present.
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Fig. 15. The trochoid Striatoconulus latus Griindel, 2000 from Gnaszyn, Czestochowa region, Mid Bathonian (Mid Jurassic).
A.ZPAL Ga.9/211; A, lateral view, A,umbilical view, A, details of juvenile whorls, A, apical view, Ag close-up of the umbilical
area. B. ZPAL Ga.9/140; details of the shell surface.

Base slightly convex. Zone between flanks of whorls and base continuous, rounded. Aperture broadly oval.
Inner lip with broad callus and a halfmoon-shaped cavity on columella (after Griindel 2000a).
Description. — The growth lines are strongly prosocline above the periphery and opisthocyrtic on the
base. Detailed description is provided by Griindel (2000a).
Remarks. — The shells from Gnaszyn are very similar to the type material described by Griindel (2000a).

Genus ?Crossostoma Morris et Lycett, 1851
Type species: Crossostoma pratti Morris et Lycett, 1851; original designation. Inferior Oolite (Mid Jurassic), England.

Diagnosis. — Thick, turbinate depressed shell with deep umbilicus closed by thickened glaze of inner lip.
Adult whorls smooth. Fully grown shell having thickened apertural margin. Aperture round (after Bandel et
al. 2000).

Discussion. — The genus Crossostoma Morris et Lycett, 1851 and family Crossostomatidae Cox, 1960 is
based on the type species C. pratti Morris et Lycett, 1851 which has the outer lip strongly thickened exter-
nally, a feature that is typical for Vitrinellidae (Rissooidea), often misplaced into Vetigastropoda because of
similar teleoconch morphology (Warén 1992). To be sure that Crossotoma really is a genus of Vetigastro-
poda, the protoconch and/or shell structure of the type material has to be reexamined.

Range. — Early to Mid Jurassic.

?Crossostoma sp.
(Fig. 16)

Material. — One juvenile shell (ZPAL Ga.9/141) from Ogrodzieniec, Czestochowa region, Poland,
Bathonian (Mid Jurassic).

Measurements. — The shell with 2.25 of the whorl is 0.79 mm in width and 0.49 mm in height. Larval
shell has one whorl and width of 0.25 mm.

Description. — The protoconch is planispiral with one smooth whorl. The widely trochospiral teleo-
conch starts without ornamentation. A little later four spiral lirae appear on the abapical part of the whorl
and one lira close to the adapical suture. On the second whorl of teleoconch, the adapical lira is sunken
under the preceding whorl. Delicate axial striae appear between the spiral lirae.



MESOZOIC GASTROPODS 31

Fig. 16. The trochoid ?Crossostoma sp. A. ZPAL Ga.9/141

from Ogrodzieniec (Bathonian, Mid Jurassic): A, lateral

view, A, details of juvenile whorls, A, apical view, A, de-
tails of the shell surface.

Remarks. — The shell described here is similar to a newly described species, Crossostoma spirata
Bandel et al., 2000, from Early/Mid Jurassic of New Zealand. The species described by Bandel et al. (2000)
differs in having the spiral lirae on the whole surface of the juvenile whorl and a much more flattened apex.
Moreover, in having axial lamellae on the whorls which is common in the genus Solariella to some degree,
the shell resembles, some species of Recent Solariella.

Order Caenogastropoda Cox, 1959
Superfamily Cerithioidea Férrusac, 1822
Family Cerithiidae Férrusac, 1822

Remarks. — Traditionally the Jurassic and Cretaceous species of cerithiid-like gastropods have been
placed into the family Procerithiidae Cossmann, 1906. Griindel (1976b) pointed out the close resemblance of
the Mesozoic cerithiid shells (especially Cryptaulax Tate, 1869) to the shells of Recent Varicopeza Griindel,
1976 and Argyropeza Melvill et Standen, 1901. On the basis of this similarity Griindel (1976b) considered
Varicopeza and Argyropeza as living representatives of the family Procerithiidae. He divided the Procerithiidae
into two subfamilies: Cryptaulacinae Griindel, 1976 (Argyropeza, Varicopeza, and Cryptaulax) and Pro-
cerithiinae Cossmann, 1906 (Procerithium and Bittium) and considered both subfamilies to have developed in-
dependently since Middle Jurassic. Houbrick (1993) assigned Argyropeza and Varicopeza tentatively to the
subfamily Bittiinae Cossmann, 1906 on the basis of both soft parts anatomy and shell characters. Simulta-
neously Houbrick (1993) questioned the relationship of Jurassic and Recent taxa as, in his opinion, the evidence
based solely on the shell characters are, at best, tenuous. Moreover, he stated that the derivation of the Bittium-
group from the Procerithium-group is largely speculative and cannot be proven. The new paleontological data
support this hypothesis, however. It has been shown that “Jurassic” taxa were present in the Early Cretaceous
also (Schroder 1995, and herein) and that similar forms occurred also in Late Cretaceous (Bandel 1993a). On
the other hand, Griindel’s (1976b) hypothesis that the Argyropeza/Varicopeza group and the Bittium group
have developed independently since Jurassic has not been adequately documented. Here | tentantively include
the Jurassic and the Cretaceous species in the family Cerithiidae, without subdivision on subfamily level.

Genus Cryptaulax Tate, 1869
(Xystrella Cossmann, 1906)

Type species: Cerithium tortile Hébert et Eudes-Deslongchamps, 1860, non Cerithium tortile Eudes-Deslongchamps, 1842;
original designation Tate 1869: 418. Callovian (Mid Jurassic), Montreuil-Bellay, France.

Emended diagnosis. — Protoconch with two spiral keels. Demarcation between protoconch and teleo-
conch sinusoidal. Teleoconch Bittium-like with slightly or deeply incised sutures. Ornament of teleoconch
starting with distinctly straight axial ribs and weaker spiral ribs which becoming stronger during ontogeny.
Intersections of the ribs more or less nodose.
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Discussion. — The protoconch of the type species is not known. The species | examined (see below) have a
characteristic protoconch with two spiral keels. The genus Cryptaulax is defined here rather broadly, and in-
cludes several species classified previously in genera Cryptaulax Tate, 1869, Xystrella Cossmann, 1906, and
some species of Procerithium Cossmann, 1902 and Rhabdocolpus Cossmann, 1906. Cryptaulax and Xystrella
are most probably synonymous (see discussion in Griindel 1974b) with the older name being Cryptaulax Tate,
1869. The type species of Procerithium Cossmann, 1902, P. quinquegranosum Cossmann, 1902, was reexam-
ined and refigured by Grindel (1997¢) but its relation to the genus Cryptaulax and other species of Pro-
cerithium remains unclear. The taxonomic status of Rhabdocolpus Cossmann, 1906 is also questionable and its
type species, “Melania” scalariformis Eudes-Deslongchamps, 1842, has to be reexamined. Rhabdocolpus and
Procerithium can probably be conveniently treated as subgenera, as originally designated by Cossmann (1906).
Moreover, some intermediate forms between species occur in my material. They may represent evolutionary
transitions between species of different age, or clinal variability between different localities. This is not surpris-
ing as the Recent cerithioidean gastropods are known to be highly variable in shell shape on the species level
(Houbrick 1992, 1993). Here | accept most of the widely used specific names for gastropods of the genus
Cryptaulax, although their actual taxonomical status has to be better constituted by statistical studies. The ex-
ception is C. donosum Grundel, 1974 which seems conspecific with C. quenstedti (Walther, 1951).

Range. — Early Jurassic (e.g., Goldfuss 1843) to Early Cretaceous.

Cryptaulax muricata (Sowerby, 1825)
(Fig. 17)
1825. Turritella muricata sp. n.; Sowerby 1825: 159, pl. 499: 1, 2.
1889. Cerithium muricatum (Sowerby, 1825); Hudleston 1889: 146, pl. 8: 2, 3.

Type material: Sowerby 1825: 159, pl. 499: 1, 2.
Type horizon: Unspecified Mid Jurassic.
Type locality: unspecified locality in Yorkshire, England.

Fig. 17. The cerithiid Cryptaulax muricata (Sowerby, 1825) from tukoéw (block in glacial drift), Podlasie, Poland, Late

Callovian (Mid Jurassic). A. ZPAL Ga.9/142; A, lateral view, A, details of juvenile whorls, A, details of ornamentation. B. MZ

VIl Mg 4234/1; B, lateral view, B, apical view. C. Juvenile ZPAL Ga.9/143; C, lateral view, C, close-up of the protoconch,
C, apical view. D. ZPAL Ga.9/144; close-up of the protoconch 1.
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Material. — Three incomplete adult shells and two juvenile ones from tukéw (block in glacial drift)
(block in glacial drift), Podlasie, Poland, Late Callovian (Mid Jurassic).

Measurements. — The protoconch (ZPAL Ga.9/143) of four whorls is 0.56 mm high and 0.44 mm in di-
ameter. The protoconch 1 is about one whorl and it is 0.14 mm in diameter. The largest shell | found (ZPAL
Ga.9/142) with nine whorls preserved, is 13 mm high and 5 mm in diameter.

Occurrences. — Mid to Late Jurassic of Europe.

Emended diagnosis. — Elongate shell, 2.6 times as high as broad. Suture incised. Ornament consisting
of four granulated spiral ribs and weakly prosocline axial ribs (modified after Hudleston 1889).

Description. — Protoconch 1 is ornamented with a granular pattern. Protoconch 2 is ornamented with two
spiral ribs sculptured by small pustules. Growth lines are sinusoidal at the demarcation between the protoconch
and the teleoconch. On the first teleoconch whorl, only strong axial ribs are visible. On the second teleoconch
whorl, two weak spiral ribs appear. On the third teleoconch whorl the two ribs become pronounced and third
additional medial rib appears. The fourth spiral rib appears on the fifth whorl of the teleoconch. The nodes or
spinuous granulations occuring at the points of intersection with weakly prosocline axial ribs (usually 10-11
per whorl) are somewhat stronger at the most adapical rib. Peristome is not known in complete condition.

Remarks. — The name of the species has been often misused (see e.g., Brosamlen 1909; Makowski
1952) in the case of the shells of Cryptaulax undulata (Eudes-Deslongchamps, 1842) which have five spiral
ribs and opisthocyrtic axial ribs (see below). The shell described by Hudleston (1889) as Cerithium
muricatum var. trilineatum most probably represents another species as it was already admitted by Hudleston
(1889) himself. Also the shells described as Procerithium (Rhabdocolpus) muricatum by Griindel (1974b)
seem to represent another species as they are more rounded and have wider whorls.

Cryptaulax undulata (Eudes-Deslongchamps, 1842)
(Fig. 18)
1842. Melania undulata sp. n.; Eudes-Deslongchamps 1842: 217, pl. 5: 24.
1906. Procerithium (Rhabdocolpus) undulatum (Eudes-Deslongchamps, 1842); Cossmann 1906: 29, pl. 5: 24.

Fig. 18. The cerithiid Cryptaulax undulata (Eudes-Deslongchamps, 1842) from £.ukoéw (block in glacial drift), Podlasie, Poland,
Late Callovian (Mid Jurassic). A. ZPAL Ga.9/145; A, lateral view, A, details of juvenile whorls, A; details of ornamentation.
B. ZPAL Ga.9/146; B, lateral view, B, details of juvenile whorls. C. Juvenile ZPAL Ga.9/143; C, lateral view, C, apical view.
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1909. Cerithium muricatum; Brosamlen 1909: 295, pl. 21: 36-39 [non Cerithium muricatum Sowerby, 1825 — Cryptaulax
muricata (Sowerby, 1825)].
1952. Cerithium muricatum; Makowski 1952: 21, pl. 2: 5 [non Cerithium muricatum Sowerby, 1825 — Cryptaulax muricata
(Sowerby, 1825)].
Type material: Eudes-Deslongchamps 1842: 217, pl. 5: 24.
Type horizon: Pliensbachian (Early Jurassic).
Type locality: Fontaine—Etoupefour, France.

Material. — Over fifty incomplete specimens from £ukow (block in glacial drift), Late Callovian (Mid
Jurassic).

Measurements. — The largest specimen has eleven whorls and is 15 mm high and 4.7 mm in diameter.

Occurrences. — Early to Late Jurassic of Europe.

Emended diagnosis. — Shell elongate, three times as high as broad. Suture incised. Ornament consisting
of about 13-15 axial ribs per whorl and about five sharp spiral cords together forming distinct net of elongate
meshes with distinct tubercules at intersections.

Description. — The protoconch is unknown. The earliest known teleoconch whorl (MZ V111 Mg 4235/2)
bears distinct axial ribs and five weak spiral ribs. The peristome has an anteriorly directed siphonal canal.

Remarks. — The shells of this species were often confused with C. muricata (Sowerby, 1825); see above.

Cryptaulax sp. 1
(Fig. 19C, D)

Material. — One incomplete shell (ZPAL Ga.9/147) from Faustianka, and one shell (ZPAL Ga.9/148)
from Rakdéw, Czestochowa region, Poland, Bathonian (Mid Jurassic).

Measurements. — Protoconch of four whorls is 0.39 mm in diameter and 0.47 mm high. The shell ZPAL
Ga.9/147 of ten whorls preserved, is 13.28 mm high and 3.56 mm in diameter.

Description. — The protoconch of four whorls is ornamented with two spiral keels. The first teleoconch
whorl has distinct axial ribs (ten ribs per whorl) and three spiral ribs. On the sixth teleoconch whorl, a fourth,
weak spiral rib appears. On the tenth teleoconch whorl, an additional fifth, weak spiral rib appears. The peri-
stome is unknown.

Remarks. — Cryptaulax sp. 1 is a morphologically-intermediate form between C. muricata (Sowerby,
1825), C. shiptonensis (Cox et Arkell, 1950), and C. quenstedti (Walther, 1951). Cryptaulax sp. 2 differs
from Cryptaulax sp. 1 by the later appearance of the fourth rib. Moreover the rib becomes strong on the next
whorl whereas in Cryptaulax sp. 1, the rib remains weak during the whole ontogeny.

Cryptaulax sp. 2
(Fig. 19A, B)

Material. — Two incomplete shells (ZPAL Ga.9/149-150) from Faustianka, Czestochowa region, Po-
land, Mid Bathonian (Mid Jurassic).

Measurements. — The shell ZPAL Ga.9/150 of ten whorls preserved is 12.00 mm high and 3.78 mm in
diameter.

Description. — The protoconch is unknown. The earliest preserved (probably the second) teleoconch
whorl has distinct axial ribs (ten ribs per whorl) and three spiral ribs. On the ninth teleoconch whorl, a fourth
spiral rib appears. On the tenth teleoconch whorl, an additional fifth, weak spiral rib appears. The peristome
is unknown.

Remarks. — See remarks on Cryptaulax sp. 1.

Cryptaulax shiptonensis (Cox et Arkell, 1950)
(Fig. 20)

1860. Cerithium tortile sp. n.; Hébert and Eudes-Deslongchamps 1860; partim: 191, pl. 6: 1a, b, e [non fig. 1c, d — Cryptalaux
tortilis (Hébert et Eudes-Deslongchamps, 1860); non Cerithium tortile Eudes-Deslongchamps, 1842 — Gordenella
tortilis (Eudes-Deslongchamps, 1842)].

1905. Cryptaulax tortilis (Hébert et Eudes-Deslongchamps, 1860); Blake 1905: 69, pl. 7: 12, 13.

1950. Procerithium (Xystrella) shiptonense sp. n.; Cox and Arkell 1950: 73, not illustrated.

1974. Cryptaulax (Cryptaulax) shiptonense (Cox et Arkell, 1950); Griindel 1974b: 844, pl. 1: 12, 13.
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Fig. 19. Mid Jurassic cerithiids Cryptaulax from Czestochowa region, Poland. A, B. Cryptaulax sp. 2, ZPAL Ga.9/149 (A) and

9/150 (B) from Faustianka, Mid Bathonian; A, lateral view, A, apical view; B, lateral view, B, details of juvenile whorls, B, de-

tails of ornamentation. C, D. Cryptaulax sp. 1., ZPAL Ga.9/147 from Faustianka, Mid Bathonian (C) and 9/148 from Rakdw,

Bathonian (D); C, lateral view, C, details of juvenile whorls, C, details of ornamentation; D, apical view, D, lateral view, D3, D,
protoconch.

Holotype: Blake, 1905: pl. 7: 12.
Type horizon: Great Oolite (Mid Jurassic).
Type locality: Cornbrash, England.

Material. — One incomplete subadult shell and five juvenile ones from Ogrodzieniec, Bathonian (Mid-
dle Jurassic).

Measurements. — Protoconch 1 of one whorl is 0.13 mm. Protoconch of 3.5 of the whorl is 0.36 in di-
ameter and 0.44 high. The largest shell | found (ZPAL Ga.9/102) of nine whorls preserved is 3.14 mm in di-
ameter and 8 mm high.

Occurrences. — Middle to Late Jurassic of Europe.

Emended diagnosis. — Shell elongate, 2.5 times as high as broad. Suture incised. Teleoconch ornament
consisting of granulated spiral ribs (two strong and one or two weak) and straight axial ribs (usually 9-10 per
whorl) together forming distinct net of elongate meshes with blunt tubercules at intersections.

Description. — Protoconch 1 is not visibly ornamented. Protoconch 2 consists of 3.5 whorls, which are
ornamented with two spiral keels. The first whorl of the teleoconch and the keels are ornamented with small
pustules. Demarcation between the protoconch and the teleoconch is sinusoidal. The first teleoconch whorl is
ornamented with distinct axial ribs and two weak spiral ribs. On the fourth or fifth teleoconch whorl, two ad-
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Fig. 20. The cerithiid Cryptaulax shiptonensis (Cox et Arkell, 1950) from Ogrodzieniec, Czestochowa region, Poland,
Bathonian (Mid Jurassic). A. ZPAL Ga.9/102; A, lateral view, A, details of ornamentation, A, apical view. B. ZPAL Ga.9/152;
B, lateral view, B, apical view. C. ZPAL Ga.9/151; C, lateral view, C,, C, protoconch, C, close-up of the protoconch 1.

ditional, weak medial ribs appear.The peristome is not known. In some cases only one medial spiral rib is
developed.

Remarks. This is an intermediate species between C. muricata and C. quenstedti. The morphotype with
one medial rib is especially close to C. quenstedti but it differs in having broader tubercles. It differs from C.
muricata in having much weaker medial spiral ribs. The latter species has the ribs of the same, or almost the
same, strength.

Cryptaulax quenstedti (Walther, 1951)
(Fig. 21)
1851. Turritella echinata Buch, 1831; Quenstedt 1851: 372 [non Turritella echinata Buch, 1831 — Cryptaulax echinata (Buch,
1831)].
1884. Cerithium echinatum (Buch, 1831); Quenstedt 1884: 515, pl. 205: 33-36.
1951. Procerithium (Xystrella) quenstedti sp. n.; Walther 1951: 81, pl. 4: 8.
1974. Cryptaulax (Xystrella) quenstedti (Walther, 1951); Griindel 1974b: 842, pl. 2: 9-15.
1974. Cryptaulax (Xystrella) donosum sp. n.; Griindel 1974b: 841, pl. 2: 4.

Type material: Originals of Quenstedt (1851) according to Walther (1951) lost. Lectotype designated by Walther (1951):
81, from the collection of Quenstedt (1884; pl. 205: 34) is housed at the Geologisch-Pal&ontologischen Institut of the University
of Tibingen.

Type horizon: Dogger (Middle Jurassic).

Type locality: Eningen near Reutlingen, Germany.

Material. — Many specimens of different Bathonian localities in the Czestochowa region (Faustianka,
Ogrodzieniec, Korwinéw, the Ktobuck borehole) and many specimens of the Callovian in tukéw (block in
glacial drift), Podlasie, Poland.

Measurements. — Protoconch 1 consists of one whorl that is 0.12 mm wide. Protoconch 2 has 3.5
whorls and it is 0.40 mm in diameter and 0.53 mm high. The complete shell (ZPAL Ga.9/156) with 8.5
whorls is 2.00 mm in diameter and 6.57 mm high.

Occurrences. — Mid and Late Jurassic of Europe.
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Fig. 21. The cerithiid Cryptaulax quenstedti (Walther, 1951) from Mid Jurassic of Poland. A. ZPAL MZ VIII Mg 4236/1 from

tukéw (block in glacial drift), Podlasie, Late Callovian; lateral view. B. ZPAL Ga.9/156 from the Klobuck borehole,

Czestochowa region, Mid Bathonian; B, lateral view, B, apical view. C. ZPAL Ga.9/158 from Ogrodzieniec, Czestochowa re-

gion, Bathonian; lateral view. D. ZPAL Ga.9/161 from Korwindw, Czestochowa region, Bathonian; lateral view. E. ZPAL

Ga.9/157 from Faustianka, Czestochowa region, Mid Bathonian; E, lateral view, E,, E, protoconch, E, close-up of protoconch 1.

Black arrows indicate demarcation between protoconch 1 and protoconch 2; white arrow indicates demarcation between
protoconch and teleoconch.

Emended diagnosis. — Shell elongate, about three times as high as broad. Suture incised. First
teleoconch whorl ornamented with distinct axial ribs (9-10 ribs per whorl) and two or three weak spiral ribs
together forming distinct net of elongate meshes with blunt tubercules at intersections. On third and further
whorls of teleoconch third spiral rib well-developed.

Description. — Protoconch 1 is not visibly ornamented. Protoconch 2 consists of 3.5 whorls, which are
ornamented with two spiral keels. The first whorl of the teleoconch and the keels are ornamented with small
pustules. Close to both adapical and abapical sutures, rows of small pustules are developed. The demarcation
between the protoconch and the teleoconch is sinusoidal. The third spiral rib is weaker or of the same strength
as the two others. Aperture is drop-like and peristome is continuous.

Remarks. — Griindel (1974b) used the specific name C. quenstedti for the forms of slender shells with
the medial spiral rib weaker than the two others. Based on the broader shell form and the ribs of the same
strength, he considered it a new species C. donosum Griindel, 1974. In my material, | found a series of shells
that show continuous changes both in shell shape and in rib strength and | regard these species as synonyms
with the older specific name Cryptaulax quenstedti (Walther, 1851).

Cryptaulax armata (Goldfuss, 1843)
(Fig. 22)

1843. Cerithium armatum sp. n.; Goldfuss 1843: 31, pl. 173: 7.
1913. Procerithium (Xystrella) armatum (Goldfuss, 1843); Cossmann 1913: 85, pl. 4: 45-49 and 51-53.
1997. Xystrella armatum (Goldfuss, 1843); Griindel 1997c: 96, pl. 6: 6-9.

Type material: Type material of Goldfuss (1843) according to Griindel (1997c) lost.
Type horizon: Toarcian (Early Jurassic).
Type locality: Vicinity of Banz and Pretzfeld, northern Germany.
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Fig. 22. Mid Jurassic cerithiid Cryptaulax armata (Goldfuss, 1843) from Czestochowa region, Poland. A. MZ VIII Mg 4222/1

(morphotype 1) from Blanowice, Bathonian; A, lateral view, A, details of juvenile whorls, A; apical view. B. ZPAL Ga.9/165

(morphotype 2) from Faustianka, Mid Bathonian; lateral view. C. ZPAL Ga.9/164 (morphotype 2) from Faustianka, Bathonian;

C, lateral view, C, details of juvenile whorls, C, apical view, C, details of ornamentation on late whorls, C; details of ornamenta-
tion on early whorls.

Material. — Five incomplete shells of morphotype 1 from Blanowice, Czestochowa region, Poland,
Bathonian (Mid Jurassic). Two incomplete shells of morphotype 2 from Faustianka, Czestochowa region,
Mid Bathonian (Mid Jurassic).

Measurements. — Morphotype 1: The largest shell (MZ VI1I Mg 4222/1) with nine whorls preserved is
7.67 mm high and 3.10 mm in diameter. Morphotype 2: The largest shell (ZPAL Ga.9/164) with eight whorls
preserved is 9.5 mm high and 3.7 mm in diameter.

Occurrences. — Early to Late Jurassic of Europe.

Emended diagnosis. — Shell elongate, about 2.5 times as high as broad. Suture weakly to deeply in-
cised. Ornament consisting of, three granulated spiral cords, and straight axial ribs (9-12 ribs per whorl) to-
gether forming distinct net of elongate meshes with distinct tubercles at intersections. Later in ontogeny
medial rib reduced.

Description. — The protoconch is unknown. The first teleoconch whorl has distinct axial ribs and three
spiral ribs. The medial spiral rib is reduced on the eighth (Morphotype 1) or the seventh (Morphotype 2)
teleoconch whorl. The suture is deeply to weakly incised. The peristome is unknown.

Remarks. — C. armata is morphologically intermediate between C. quenstedti (Walther, 1951) and C.
echinata (Buch, 1831). It differs from C. quenstedti by the reduction of the third, medial rib during ontogeny
and from C. echinata in having the medial rib on the juvenile whorls. Morphotype 1 differs from morphotype
2 in having broader whorls of teleoconch and weakly incised sutures.

Cryptaulax echinata (Buch, 1831)
(Fig. 23)
1831. Turritella echinata sp. n.; Buch 1831: no pagination, pl. 7: 1.

1909. Cryptaulax echinata (Buch, 1831); Brosamlen 1909: 292, pl. 21: 30.
1974. Cryptaulax (Xystrella) echinatum (Buch, 1831); Griindel 1974b: 842, pl. 2: 5-8.

Type material: Buch 1831: pl. 7: 1.
Type horizon: ?Dogger ( Bathonian, Mid Jurassic).
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Fig. 23. The cerithiid Cryptaulax echinata (Buch, 1831) from £.ukdw (block in glacial drift), Podlasie, Poland, Late Callovian (Mid
Jurassic). A. MZ VIII Mg 4231/1; A, lateral view, A, details of juvenile whorls, A;, A, protoconch, A; details of ornamentation, Ag
close-up of protoconch 1. B. MZ VIII Mg 4231/3; B, lateral view, B, apical view, B, close-up of the peristome. Black arrow indi-
cates demarcation between protoconch 1 and protoconch 2; white arrows indicate demarcation between protoconch and teleoconch.

Type region: Banz near Bamberg, Germany.

Material. — Many specimens from £.ukéw (block in glacial drift), Podlasie, Poland, Late Callovian (Mid
Jurassic) and five specimens from Ogrodzieniec, Czestochowa region, Bathonian (Mid Jurassic).

Measurements. — Protoconch 1 of one whorl is 0.11 mm. Protoconch 2 of 3.25 whorls is 0.39 in diameter
and 0.41 high. The shell (MZ V111 Mg 4231/1) with fourteen whorls is 4.77 mm in diameter and 14.15 mm high.

Occurrences. — Mid to Late Jurassic of Europe.

Emended diagnosis. — Shell elongate, three times as high as broad. Suture incised. Ornament consists of
two sharp, granulated spiral cords, and about 8-9 straight axial ribs, together forming distinct net of elongate
meshes with distinct tubercles at intersections.

Description. — Protoconch 1 is not visibly ornamented. Protoconch 2 of 3.25 whorls are ornamented
with two spiral keels. The first whorl of the teleoconch and the keels is ornamented with small pustules.
Rows of small pustules develop close to both the adapical and the abapical sutures. The demarcation between
the protoconch and teleoconch is sinusoidal. The spiral cords are either close to each other or with a wide, flat
space in between. In the latter case, a very weak third medial cord is visible. The peristome is drop-like, with
a well developed anal canal.

Remarks. — This species resembles C. armata and C. quenstedti but differs from them in having only
two sharp spiral cords.
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Cryptaulax wawalensis sp. n.
(Fig. 24)

2001. Xystrella sp.; Kaim 2001: tab. 2, fig. 5.

Holotype: ZPAL Ga.9/95, Fig. 24B.

Type horizon: Sample D2, Saynoceras verrucosum Zone, Late Valanginian (Early Cretaceous).
Type locality: Wawat, southern Mazowsze, Poland.

Derivation of the name: After the type locality.

Material. — Over 400 shells from Wawat, southern Mazowsze, Poland.

Measurements. Protoconch 1 of 0.75 whorls is 0.09 mm wide. Protoconch of three whorls is 0.37 mm in
diameter and 0.43 mm high. The shell (ZPAL Ga.9/96) of ten whorls is 1.50 mm in diameter and 3.63 mm
high.

Occurrences. — Type locality only.

Diagnosis. — Shell elongate, about 2.4 as high as broad. Suture incised. Ornament consisting of three
granulated, strong spiral ribs, and about ten axial ribs per whorl, together forming distinct net of elongate
meshes with distinct tubercles at intersections. Spiral keels of protoconch present only on last half of
protoconch 2. Spiral cords of teleoconch ornamented with small pustules.

Description. — Protoconch 1 is not visibly ornamented. The first 2.5 whorls of protoconch 2 are smooth.
The demarcation between the protoconch and the teleoconch is sinusoidal. The teleoconch starts with two spiral
ribs. The medial rib appears on the second whorl. On the ninth and tenth whorls of the shell additional spiral
ribs appear. The axial ribs are prosocline to orthocline. The peristome is drop-like, not completely preserved.

Remarks. — The species has a slightly different protoconch 2 in comparison to other members of the ge-
nus. The spiral keels are present only on the last whorl of protoconch 2, which is smooth otherwise. Still the
keels ornamenting protoconch 2 are diagnostic of the genus Cryptaulax.

Fig. 24. The cerithiid Cryptaulax wawalensis sp. n. from sample D2 of Wawat, southern Mazowsze, Poland, Late Valanginian

(Early Cretaceous). A. ZPAL Ga.9/96 ); A, lateral view, A, apical view. B. ZPAL Ga.9/95 (holotype); B, lateral view, B,, B,

protoconch, B, close-up of protoconch 1, B details of ornamentation.Black arrow indicates demarcation between protoconch 1
and protoconch 2; white arrows indicate demarcation between protoconch and teleoconch.
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Fig. 25. The cerithiid Cryptaulax kulickii (Schrdder, 1995) from Wawat, southern Mazowsze, Poland, Early VValanginian (Early

Cretaceous). A. ZPAL Ga.9/68 from sample C1; A, lateral view, A, protoconch, A, close-up of protoconch 1, A, apical view.

B. ZPAL Ga.9/67 from sample C1; lateral view. C. ZPAL Ga.9/71 from sample H1; lateral view of the largest specimen known.

D. ZPAL Ga.9/70 from sample G1; details of ornamentation on the second whorl of the protoconch. E. ZPAL Ga.9/69 from sam-

ple N1; E, details of ornamentation on the fourth whorl of the protoconch, E, details of teleoconch ornamentation. Black arrow

indicates demarcation between protoconch 1 and protoconch 2; white arrows indicate demarcation between protoconch and
teleoconch.

Cryptaulax kulickii (Schroder, 1995)
(Fig. 25)
1995. Procerithium kulickii sp. n.; Schroder 1995: 21, pl. 3: 9-13 and pl. 14: 7.
Holotype: Schroder 1995: 21, pl. 3: 10.
Type horizon: Valanginian (Lower Cretaceous). Bed by bed sampling by Kaim (2001) shows that C. kulickii is present in

the type locality in the Tirnovella pertransiens and Busnardoides campylotoxus Zones of Early Valanginian.
Type locality: Wawat, southern Mazowsze, Poland.

Material. — Over 7300 shells from Early Valanginian of Wawat.

Measurements. — Protoconch 1 consists of 0.75 whorls and it is 0.12 mm wide. Protoconch of 4.25
whorls is 0.55 mm in diameter and 0.62 mm high. The shell (ZPAL Ga.9/68) of 7.5 of the whorl is 1.36 mm
in diameter and 2.61 mm high.

Occurrences. — Type locality only.

Emended diagnosis. — Protoconch ornamented with two keels. Teleoconch with convex whorls, start-
ing with distinct axial ribs (about 11-12 per whorl) which becoming weaker during ontogeny. Teleoconch
ornament starting with distinct axial ribs which becoming increasingly weaker during ontogeny. First whorl
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of teleoconch ornamented with three distinct, non-nodose spiral ribs. Number of spiral ribs increasing during
ontogeny.

Description. — Protoconch 1 is not visibly ornamented. Protoconch 2 of about 4.25 of the whorl is
smooth on the first whorl while on the second whorl two keels appear. The adapical keel is weaker than the
abapical keel. Later on the keels are of the same dimensions and bear dash-like pustules. Peristome with
weak anterior and anal canals.

Remarks. — Both C. kulickii and C. tricuspis (see below) are more similar to each other than to any other
member of the genus. They possibly represent a derived lineage evolved from Cryptaulax stem. Although
they still seem to belong to the genus but the shell morphology becomes similar to the Tertiary and Recent
bittiinid-like gastropods, e.g. the shell illustrated by Cossmann (1906) as Cerithidium submamillatus (Rayne-
val et Ponzi, 1854).

Cryptaulax tricuspis (Schroder, 1995)
(Fig. 26)
1995. Procerithium tricuspis sp. n.; Schroder 1995: 22, pl. 3: 14-16 and pl. 14: 8.

Holotype: Schroder 1995: 22, pl. 3: 14.

Type horizon: Valanginian (Early Cretaceous). Bed by bed sampling by Kaim (2001) shows that C. tricuspis is present in
the type locality in the Dichotomites beds, which correspond to the upper part of Saynoceras verrucosum Zone of the Late
Valanginian.

Type locality: Wawat, southern Mazowsze, Poland.

Material. — Over 5700 shells from the Late Valanginian of Wawat.

Measurements. — Protoconch 1 of 0.75 whorls is 0.11 mm wide. Protoconch of five whorls is 0.62 mm
in diameter and 0.85 mm high. The shell (ZPAL Ga.9/73) consisting of 7.5 whorls is 1.88 mm in diameter
and 3.06 mm high.

Fig. 26. The cerithiid Cryptaulax tricuspis (Schroder, 1995) from Wawat, southern Mazowsze, Poland, Late Valanginian (Early
Cretaceous). A. ZPAL Ga.9/73; lateral view. B. ZPAL Ga.9/72; B, lateral view, B, protoconch, B, details of protoconch orna-
mentation, B, details of teleoconch ornamentation, By apical view. C. ZPAL Ga.9/77; close-up of protoconch 1. D. ZPAL
Ga.9/74 from sample F3; close-up of the pustules forming subsutural row on protoconch 2. Black arrow indicates demarcation
between protoconch 1 and protoconch 2; white arrows indicate demarcation between protoconch and teleoconch.
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Occurrences. — Type locality only.

Emended diagnosis. — Protoconch ornamented with two keels and adapical row of pustules. Teleo-
conch of convex whorls, with distinct axial ribs (12—13 per whorl). On first teleoconch whorl, three, distinct
spiral ribs appearing. Adapical spiral rib with weak nodes at intersections with axial ribs. Number of ribs in-
creasing during ontogeny.

Description. — Protoconch 1 of about 0.75 whorls is not visibly ornamented. Protoconch 2 of about five
whorls has pustulose ornamentation on the first whorl of the teleoconch. On the second whorl, an adapical row
of pustules and two keels appear. The keels bear dash-like pustules. A well-preserved peristome is unknown.

Remarks. — See remarks to C. kulickii.

Cryptaulax sp. 3
(Fig. 27)

Material. — One juvenile shell (ZPAL Ga.9/167) from tukoéw (block in glacial drift), Podlasie, Poland,
Late Callovian (Mid Jurassic).

Measurements. — Protoconch 1 consisting of 0.75 whorls is 0.09 mm wide. Protoconch of five whorls is
0.42 mm in diameter. The shell (ZPAL Ga.9/167) of seven of whorls is 0.8 mm in diameter and 1.88 mm high.

Description. — Protoconch 1, consisting of 0.75 whorls, is ornamented with a granulate pattern.
Protoconch 2 of 3.25 whorls is ornamented with two spiral keels. At the adapical suture, a row of dash-like
pustules is visible. The first whorl of protoconch 2 and the keel are ornamented with small pustules. The first
teleoconch whorl is ornamented with distinct axial ribs (about nine ribs per whorl) and two indistinct spiral
ribs. On the third teleoconch whorl, the spiral ribs are more visible and occupy the adapical and abapical part
of the whorl respectively. Between the two ribs, the surface of the whorl is almost flat. The well preserved
peristome is unknown.

Remarks. — | could not assign this juvenile shell to any known Cryptaulax species and therefore | leave
it unnamed.

Fig. 27. The cerithiid Cryptaulax sp. 3. from £ukéw (block in glacial drift), Podlasie, Poland, Late Callovian (Mid Jurassic)
A. ZPAL Ga.9/167; A, lateral view, A,, A;, A protoconch, A, close-up of protoconch 1. Black arrow indicates demarcation be-
tween protoconch 1 and protoconch 2; white arrows indicate demarcation between protoconch and teleoconch.

?Cryptaulax mutabilis (Gerasimov, 1955)
(Fig. 28)
1912. Pseudomelania variabilis (Morris et Lycett, 1850); Riabinin 1912: 255, pl. 12: 8-10 [non Chemnitzia variabilis sp. n.;
Morris and Lycett 1850: 51, pl. 8: 7 — Rhabdocolpus variabile (Morris et Lycett, 1850)].
1955. Pseudomelania (?) mutabilis sp. n.; Gerasimov 1955: 186, pl. 40: 15-17.
1992. Cryptaulax (Neocryptaulax) mutabilis (Gerasimov, 1955); Gerasimov 1992: 84, pl. 22: 1-21.

Holotype: Gerasimov 1955: 186, pl. 40: 15.
Type horizon: Mid Callovian (Mid Jurassic).
Type locality: Unspecified borehole near Lyudinovo, Kaluzhskaya oblast’, Russia.
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Fig. 28. The Bittium-like cerithiid ?Cryptaulax mutabilis

(Gerasimov, 1955) from tukéw (block in glacial drift),

Podlasie, Poland, Late Callovian (Mid Jurassic). A. ZPAL

Ga.9/168; A, lateral view, A, apical view, A, details of juve-

nile whorls, A, details of ornamentation on early whorls, Ag
details of ornamentation on later whorls.

Material. — One incomplete shell from £ukéw (block in glacial drift), Podlasie, Poland, Late Callovian
(Mid Jurassic).

Measurements. — The shell ZPAL Ga.9/168 of seven whorls is 6.57 mm high and 2.55 mm in diameter.

Occurrences. — Callovian of Lithuania, Poland, Russia, and Ukraine.

Emended diagnosis. — Small shell, Bittium-like, of about eleven nearly flat whorls. Suture weakly in-
cised. Teleoconch ornamentation with axial (12-13 per whorl) and 4-5 spiral ribs. At the intersections, blunt
nodes appearing. In early ontogeny, axial ribs stronger than spiral ribs and later both of similar dimensions.
Peristome drop-like with weak siphonal canal (modified after Riabinin 1912; Gerasimov 1955, 1992).

Description. — The protoconch is unknown. The earliest ontogenetically known teleoconch whorl is orna-
mented with distinct axial ribs and three weak spiral ribs. The number of spiral ribs increases during ontogeny.

Remarks. — The early whorls of the teleoconch are typical of the genus Cryptaulax. Later whorls are
more similar to the extant Bittium-like gastropods and differ significantly from the other known members of
the genus Cryptaulax in having nearly flat whorl flanks and weakly incised suture. Gerasimov (1992) has es-
tablished a subgenus Neocryptaulax for this species. | leave the species as a Cryptaulax but with a question
mark, until shells with the protoconch preserved are found.

Genus Schroederium Kowalke, 1998

Type species: Bittium valanginense Schrdder, 1995. Valanginian, Wawat, southern Mazowsze, Poland; original designation
by Kowalke 1998: 8.

Diagnosis. — Small slender, tall tower-like shell with weakly globose, suturally constricted whorls.
Sculpture of early teleoconch consisting of orthocline growth lines and of two rows of thorns which are con-
nected by weak or indistinct spiral ribs. Number of rows increasing during ontogeny. Shape of peristome
round and narrowed at edge, somewhat flattened at base. Protoconch of three to five whorls conical and
orhostrophic. Protoconch 1 weakly rounded or flat. Sculpture of protoconch 2 consisting of tuberculate spiral
keels medially and basally arranged. Transition to teleoconch demarcated by lamella-like thickening of
growth lines (after Kowalke 1998).

Discussion. — Surprisingly Kowalke (1998) designated Bittium valanginense Schroder, 1995 for the
type species of Schroederium, which is known only from juvenile shells. The second species of Schroe-
derium, originally Potamides cowickeensis Sohl, 1964, is known from fully grown shells (Dockery 1993)
and part of Kowalke’s (1998) diagnosis is apparently based on this species.

The genus Schroederium is very similar to the genus Cryptaulax in morphology of the protoconch and
early whorls of the teleoconch. This may indicate a relationship between these genera. The teleoconch of
Schroederium cowickense (Sohl, 1964) is very similar to that of Cosmocerithium nysti (d’Archiac, 1843), the
type species of Cosmocerithium, as illustrated by Griindel (1997c). According to Guzhov (2002b) this genus
(and species) belongs to the family Cerithiopsidae (see pp. 56, 57).

Range. — Valanginian (Schroder 1995; Kowalke 1998; and herein) to Campanian (Dockery 1993 and
Kowalke 1998), Cretaceous.
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Fig. 29. The cerithiid Schroederium valanginense (Schrdder, 1995) from Wawat, southern Mazowsze, Poland, Early Valangi-

nian (Early Cretaceous). A. ZPAL Ga.9/65 from sample B1; A, lateral view, A, apical view, A, details of protoconch ornamenta-

tion, A, details of teleoconch ornamentation. B. ZPAL Ga.9/66 from sample B1; B, lateral view, B, protoconch, B, close-up of

protoconch 1. Black arrows indicate demarcation between protoconch 1 and protoconch 2; white arrows indicate demarcation
between protoconch and teleoconch.

Schroederium valanginense (Schroder, 1995)
(Fig. 29)

1995. Bittium valanginense sp. n.; Schroder 1995: 23, pl. 3: 17, 18 and pl. 14: 9.
1998. Schroederium valanginense (Schrdder, 1995); Kowalke 1998: 9, fig. 1.

Holotype: Schroder 1995: 23, pl. 3: 17.

Type horizon: Valanginian (Early Cretaceous). Bed by bed sampling by Kaim (2001) shows that S. valanginense is present
in the type locality in the Busnardoides campylotoxus Zone of Early Valanginian.

Type locality: Wawat, southern Mazowsze, Poland.

Material. — 197 shells from the Early Valanginian of Wawat.

Measurements. — Protoconch 1 of 0.75 of the whorl is 0.11 mm. Protoconch of 4.5 whorls is 0.36 mm
in diameter and 1.00 mm high. The shell (ZPAL Ga.9/65) of nine whorls is 0.65 mm in diameter and 1.73
mm high.

Occurrences. — Type locality only.

Emended diagnosis. — Small slender shell with incised sutures. Protoconch 2 of 4.5 whorls, angulated
with one spiral keel and two spiral ribs. Keel and ribs starting at second whorl of protoconch 2, keel situated
medially and ribs situated laterally. Sinusigera lip well developed at peristome of protoconch 2 . Teleoconch
ornamented with wide weak axial ribs and two spiral ribs. Distinct nodes appearing at intersections. Axial
ribs of teleoconch orthocline.
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Description. — Protoconch 1 is not visibly ornamented. The ribs of protoconch 2 are ornamented with
small pustules.

Remarks. — This species is known from juvenile (or micromorphic?) shells only. The second known
species, Schroederium cowickeense (Sohl, 1964), comes from the Campanian of the United States. This spe-
cies is also known from adult shells (10.9 mm high). The protoconch and the juvenile whorls of the
teleoconch are very similar in both species.

Genus Rhynchocerithium Cossmann, 1906

Type species: Cerithium fusiforme Hébert et Eudes-Deslongchamps, 1860; original designation by Cossmann 1906: 49.
Callovian, Montreuil-Bellay, France.

Emended diagnosis. — Small bucciniform shell ornamented by axial and spiral ribs with nodes at inter-
sections. Ornamentation is attenuated at base. Body whorl weakly inflated. Peristome oval, subrhomboidal
with small siphonal notch. Narrow callus on the columellar lip developed (modified after Cossmann 1906).

Discussion. — Apart from the shape of the shell and the distinct siphonal notch, the genus is very similar
to Cryptaulax. The protoconch and early teleoconch of the type species illustrated by Griindel (1997c) sup-
port this relationship.

Range. — Bathonian (Mid Jurassic) to Neocomian (Early Cretaceous).

Rhynchocerithium sp.
(Fig. 30)

Material. — One incomplete juvenile shell (ZPAL Ga.9/169) from Kieby outcrop, West Pomerania, Po-
land, Oxfordian (Late Jurassic).

Measurements. — The shell with seven whorls preserved is 2.93 mm high and 1.69 mm in diameter.

Description. — Only the last badly preserved whorl of protoconch 2 is visible. The first teleoconch whorl
is ornamented with distinct axial ribs (numer of ribs increases in ontogeny from 11 to 16) and four weak spi-
ral ribs. At the intersections, blunt nodes appear. The peristome is ovate with a well-developed siphonal ca-
nal. The columellar lip has a narrow callus extended onto the parietal lip.

Remarks. — The juvenile shell under consideration is similar to the shells of Rhynchocerithium
fusiforme (Hébert et Eudes-Deslongchamps, 1860) illustrated by Griindel (1997¢) but its nodes are more
blunt than those of the latter.

Fig. 30. The cerithiid Rhynchocerithium sp. from Kieby, West Pomerania, Poland, Oxfordian (Late Jurassic). A. ZPAL
Ga.9/169; A, lateral view, A, apical view, A, juvenile whorls, A, details of ornamentation.

Genus Exelissa Piette, 1860

Type species: Exelissa strangulata (d’Archiac, 1840); original designation by Piette 1860: 15. Bathonian (Mid Jurassic),
d’Eparcy, I’Aisne, France.

Emended diagnosis. — Slender pupiform shell. Suture narrow and shallow. Whorls slightly convex.
Sculpture with wide, blunt axial ribs and much weaker, band-like spiral ribs. Number of spiral ribs increases
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during ontogeny. Spirals swollen when traversing axial ribs. Base ornamented with spiral ribs. Peristome
small and round, angled in adapical part, with an indistinct canal in the abapical part (based on Cossmann
1906; and Griindel 1997c, 1999d).

Discussion. — The type material is probably lost (Griindel 1997c). The neotype designated by Cossmann
(1913) was reexamined and refigured by Griindel (1997¢). The known protoconchs of Exelissa species
(Griindel 1999d) have about three sturdy whorls with no ornamentation visible. They are similar in this re-
spect to the protoconch of Cryptaulax wawalensis sp. n. (see above) and possibly reflect short planktotrophic
or lecithotrophic development.

Range. — Hettangian (Early Jurassic) to Portlandian (Late Jurassic/Early Cretaceous) after Cossmann
(1906).

Exelissa distans Cossmann, 1913
(Fig. 31)
1913. Exelissa distans sp. n.; Cossmann 1913: 122, pl. 5: 63-65.
1971. Exelissa distans Cossmann, 1913; Dmoch 1971: 24, pl. 3: 2, 4, 6.
Type material: Cossmann 1913: 122, pl. 5: 63-65.
Type horizon: Oxfordian (Late Jurassic).
Type locality: Cordebugle, Normandy, France.

Material. — Two shells from the Kieby outcrop, West Pomerania, Oxfordian (Upper Jurassic).

Measurements. — The shell (ZPAL Ga.9/65) consisting of five whorls is 2.00 mm in diameter and 4.83
mm in height.

Occurrences. — Oxfordian (Late Jurassic) of Europe.

Emended diagnosis. — Shell pupiform, with very weakly convex whorls. Teleoconch ornamentation
with wide, blunt axial ribs and flat-topped, band-like spiral ribs. Later in ontogeny axial ribs disappearing.

Description. — The protoconch and peristome are unknown. The early whorls of teleoconch are badly
preserved. The number of axial ribs per whorl is stable (eight ribs per whorl) but the axial ribs get weaker dur-
ing ontogeny and finally disappear.

Remarks. — The protoconch of this species is unknown, and thus its status remains unclear as does the
status of the whole genus.

Fig. 31. The cerithiid Exelissa distans Cossmann, 1913 from Kieby, West Pomerania, Poland, Oxfordian (Late Jurassic).
A. ZPAL Ga.9/170; A, lateral view, A, apical view, A, juvenile whorls, A, details of teleoconch ornamentation on the late
whorls. B. ZPAL Ga.9/171; B, lateral view, B, apical view, B, details of teleoconch ornamentation on the early whorls.

Cerithiidae gen et sp. indent.
(Fig. 32)

2001. Rhabdocolpus sp.; Kaim 2001: fig. 7.

Material. — Many juvenile shells from Wawalt, southern Mazowsze, Poland, Early to Late Valanginian
(Early Cretaceous).
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Fig. 32. Cerithiidae gen. et sp. indet. from Wawat (VValanginian, Early Cretaceous). A. ZPAL Ga.9/101; A, lateral view, A,, Ag

protoconch, A; latero-apical view, A, close-up of the protoconch 1, A4 details of teleoconch ornamentation, A; details of

protoconch ornamentation. Black arrow indicates demarcation between protoconch 1 and protoconch 2; white arrows indicate
demarcation between protoconch and teleoconch.

Measurements. — Protoconch 1 of 0.75 whorls is 0.12 mm wide. Protoconch of 3.75 whorls is 0.54 mm
in diameter and 0.73 mm high. The shell (ZPAL Ga.9/172) of 9.5 whorls is 1.43 mm in diameter and
2.43 mm in height.

Description. — The highly conical shell with flat flanks has a suture which is almost not incised.
Protoconch 1 is not visibly ornamented. Protoconch 2, consisting of 3.75 weakly convex whorls, is orna-
mented only on the last whorl, with a row of very small nodes situated close to the abapical suture. The shell
is angulated at this row. The demarcation to the teleoconch is not clearly visible. The growth lines at the sup-
posed demarcation are opisthocyrtic. The teleconch starts with three spiral ribs among which the abapical
one is the strongest. There is also ornamention of axial ribs, which get weaker during ontogeny until finally
they are visible only as blunt nodes on the spiral ribs. The well preserved peristome is unknown.

Remarks. — The juvenile shells under consideration are similar in shape to the shells of many cerithiid
species belonging to different genera. The protoconch is rather characterless and similar ones can be found
among many different taxa. Given situation I leave these shells in open nomenclature.

Family Turritellidae Lovén, 1847
Genus Turritella Lamarck, 1799

Type species: Turbo terebra Linné, 1758. Recent, Indo-Pacific.

Emended diagnosis. — Usually long, multispiral shell and in most cases sculptured with spiral ribs or
keels.

Discussion. — No well-established diagnosis that is based on Recent material has been provided yet. Ac-
cording to recent investigations (Anders Warén, personal communication 2002) the shell characters cannot
be of use for taxonomic purposes above the species level. Species of very similar shell morphology have dif-
ferent soft-body characters of supraspecific importance and some others, which differ significantly in shell
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characters can be placed into Turritella on the basis of soft-body, radula, and operculum characters (Anders
Warén, personal communication 2002). In summary, most of the paleontological supraspecific classification
based on the shell characters has potentially parataxonomic value. For practical reasons, | present here a very
broad, provisional diagnosis until the neontological review is published.

Range. — Valanginian to Recent.

Turritella polonica (Schréder, 1995)
(Fig. 33)
1995. Haustator polonicus sp. n.; Schroder 1995: 25, pl. 4: 12-16 and pl. 14: 13.
2001. Haustator polonicus Schroder, 1995; Kaim 2001: fig. 7.

Holotype: Schroder 1995: 25: pl. 4: 13, 16.
Type horizon: Valanginian (Early Cretaceous).
Type locality: Wawat, southern Mazowsze, Poland.

Material. — 113 shells from Early to Late Valanginian of Wawalt.

Measurements. — Protoconch 1 of one whorl measures 0.12 mm in diameter. Protoconch of 5.5 whorls
is 0.62 mm in diameter and 0.8 mm high. The largest known shell has eighteen whorls of teleoconch and is 18
mm high.

Fig. 33. Turritella polonica (Schroder, 1995) from Wawat, southern Mazowsze, Poland, Early Valanginian (Early Cretaceous).

A. ZPAL Ga.9/86; lateral view of the largest shell known, after the large black arrow the shell is diagenetically flattened.

B. ZPAL Ga.9/88; lateral view. C. ZPAL Ga.9/87 juvenile from sample B5; C,, C, lateral view, C, apical view, C, close-up of

protoconch 1. Small black arrow indicates demarcation between protoconch 1 and protoconch 2; white arrow indicates demarca-
tion between protoconch and teleoconch.
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Occurrences. — Type locality only.

Emended diagnosis. — Protoconch 2 tear-drop-shaped with convex whorls. Suture of protoconch 2
deeply incised. Ornamentation starting on the last whorl of protoconch 2 with two spiral ribs situated
abapically and passing gradually onto teleoconch. Protoconch demarcated from teleoconch only by den-
sification of opisthocyrtic, sinusoidal growth lines. Adapical third spiral rib appearing on third teleoconch
whorl. Additional weak spiral rib appearing on the fourth whorl. Later in ontogeny, only two strong spiral
ribs situated abapically and adapically, distinct with much weaker secondary ribs inbetween.

Description. — Protoconch 1 is not well demarcated from the teleoconch. The surface of protoconch 1 is
not visibly ornamented. The protoconch has 5.5 whorls.

Remarks. — This species was originally described by Schroder (1995) as Haustator polonicus. | doubt in
the taxonomical validity of the genus Haustator for the same reason as in case of Turritella. In any cases the
species under consideration does not fit the diagnosis of Haustator emended by Allmon (1996). In such a situa-
tion, the best choice is to return to the generic name Turritella, in a broad sense.

Family uncertain
Genus Tomaszoviella Kaim, 2001

Type species: Tomaszoviella polonica Kaim, 2001; monotypy. Valanginian, Wawat, southern Mazowsze, Poland.

Diagnosis. — Protoconch 2 with spiral keels on the last whorl. Lower keel distinct and upper keel weak.
Ornamentation of teleoconch with broad axial ribs. Body whorl deviated from helix axis (after Kaim 2001).

Discussion. — The protoconch of this genus is similar to those observed among species of Cryptaulax,
especially that of Cryptaulax wawalensis (see above), which possibly had a short planktotrophic develop-
ment (Kaim 2001). The teleoconch characters, especially the deviating body whorl, are of unknown type
among bittiinid gastropods.

Range. — Valanginian (Early Cretaceous).

Tomaszoviella polonica Kaim, 2001
(Fig. 34)

2001. Tomaszoviella polonica sp. n.; Kaim 2001: 337, fig. 2.

Holotype: Kaim 2001: 337, fig. 2.
Type horizon: Early Valanginian (Early Cretaceous).
Type locality: Wawat, southern Mazowsze, Poland.

Material. — 199 shells from Early Valanginian of Wawat.

Measurements. — Protoconch 1 consisting of 0.75 whorls is 0.10 mm wide. Protoconch of three whorls
is 0.30 mm in diameter and 0.33 mm high. The fully grown shell has four whorls of teleoconch and is 1.4 mm
high and 0.54 mm in diameter.

Occurrences. — Type locality only.

Diagnosis. — Micromorphic gastropod with adult shell height of about 1.4 mm. Protoconch 2 high-spired
with three whorls. Demarcation between protoconch and teleoconch clearly visible with large apertural pro-
jection of outer lip. Teleoconch possessing four whorls with broad axial ribs. Ribs on the third whorl orna-
mented with two blunt nodes on the adapical and abapical rib parts (after Kaim 2001).

Description. — Protoconch 1 is not visibly ornamented. The last uncoiled whorl has no sculpture, except
for dense growth lines.

Genus Diatrypesis Tomlin, 1929b
(Terebrella Andreae, 1887 non Maltzan, 1886; Trypetes Tomlin, 1929a non Schenck, 1859)

Type species: Cerithium guerrei Hébert et Deslongchamps, 1860; original designation by Tomlin 1929a: 256. Callovian,
Mountreil-Bellay, Maine-et-Loire, France.

Emended diagnosis. — Slender shell, highly conical with weakly convex or flat whorls. Adapical part of
whorls notched or ornamented with adsutural row of nodes. Peristome rhomboidal, outer lip thin. Columella
delicately twisted, columellar lip indistict (modified after Cossmann 1906 and Wenz 1940).
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Fig. 34. The cerithioid Tomaszoviella polonica Kaim, 2001 from Wawat, southern Mazowsze, Poland, Early Valanginian (Early

Cretaceous). A. ZPAL Ga.9/1 (holotype) from sample I1; A,, A, lateral view, A,, A, protoconch, Ag close-up of the body whorl,

A, close-up of the protoconch 1. Black arrows indicate demarcation between protoconch 1 and protoconch 2; white arrows indi-
cate demarcation between protoconch and teleoconch.

Discussion. — This genus was previously included in the family Procerithiidae. The protoconch and the
early whorls of the teleoconch do not support this classification. In such a situation, | leave the genus under
the heading: family uncertain. The shells of Diatrypesis are similar to those of the genus Cimolithium
Cossmann, 1906 (also Procerithiidae) and may be congeneric. To support this hypothesis, a survey of an
early ontogenetic shell of this genus is needed. There is also some resemblance in the protoconch and early
teleoconch of Diatrypesis to the members of family Terebridae (Neogastropoda), especialy to the Miocene
Subula (Oxymeris) plicaria (Basterot, 1825) reported by Batuk (1997).

Range. — Toarcian (Early Jurassic) to Aptian (Early Cretaceous).

Diatrypesis kurushini sp. n.
(Fig. 35)

2001. Cimolithium sp.; Kaim 2001: fig. 7.

Holotype: ZPAL Ga.9/75, Fig. 35A.

Type horizon: Busnardoides campylotoxus Zone, Early Valanginian (Early Cretaceous).
Type locality: Wawat, southern Mazowsze, Poland.

Derivation of the name: In honour of late Nikolai I. Kurushin.

Material. — 21 shells from Early to Late Valanginian of Wawat.

Measurements. — Protoconch of 2.25 whorls is 0.34 mm in diameter and 0.30 mm high. Height of the
holotype consisting of 6.75 whorls is 2.61 mm high. The width of the shell has not been measured because of
lateral deformation.

Occurrences. — Type locality only.

Diagnosis. — Protoconch having 2.25 smooth, low spired whorls. Protoconch demarcated from teleo-
conch with thickened outer lip. Teleoconch higly conical with spiral rib ornamented by broad nodes situated
close to the adapical suture. Nodose rib forming narrow adsutural platform.
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Fig. 35. Possible cerithioid Diatrypesis kurushini sp. n. from Wawat, southern Mazowsze, Poland, Early Valanginian (Early Creta-
ceous). A. ZPAL Ga.9/75 (holotype) from G1; A, lateral view, A,, A protoconch, A, details of the teleoconch ornamentation, A, api-
cal view. B. ZPAL Ga.9/76 from sample A5; lateral view. White arrows indicate demarcation between protoconch and teleoconch.

Description. — Protoconch 1 is not visibly ornamented and not clearly demarcated from protoconch 2.
Peristome is unknown.

Remarks. — The species under consideration is similar to Diatrypesis guerrei (Hébert et Eudes-
Deslongchamps, 1860) but the latter differs in having opisthocyrtic axial ribs. Also, some species of
Cimolithium are very similar to D. kurushini. This especially concerns Cimolithium eleanorae Allison, 1955
and Cimolithium aff. eleanorae Allison, 1995 described by Abbass (1973).

Superfamily uncertain
Family uncertain
Genus Dzikella gen. n.

Type species: Dzikella trammeri sp. n. Late Valanginian (Early Cretaceous), Wawat, Poland.
Derivation of the name: In honour of Jerzy Dzik.

Diagnosis. — Shell slender. Protoconch of about 2-2.5 rounded whorls with delicate, pustulose orna-
mentation. Demarcation between protoconch and teleoconch with thickened opisthocline outer lip. Teleo-
conch ornamented with strong axial ribs and weak spiral lirae.

Discussion. — The protoconch is similar to that of Diatrypesis kurushini but the latter is more dome-
shaped. There is also some resemblance to certain rissoinid protoconchs. The teleoconch ornamentation is
also a little similar to that of the rissoinids, but the said pattern of ornamentation can be observed in many
groups (e.g., some pseudozygopleurids, see below). Dzikella also resembles a Late Cretaceous epitoniid ge-
nus Aciculiscala, especially Aciculiscala coffea Dockery, 1993 illustrated by Nutzel (1998) but the former
has a smooth protoconch with a thickened outer lip.

Range. — Late Valanginian (Early Cretaceous).

Dzikella trammeri sp. n.
(Fig. 36)
Holotype: ZPAL Ga.9/2, Fig. 36.

Type horizon: Saynoceras verrucosum Zone, Late Valanginian (Early Cretaceous).
Type locality: Wawat, southern Mazowsze, Poland.
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Fig. 36. The caenogastropod Dzikella trammeri gen. et sp. n. from Wawat, southern Mazowsze, Poland, Early Valanginian

(Early Cretaceous). A. ZPAL Ga.9/2 (holotype) from sample H3; A,, A, lateral view, A, protoconch, A, apical view, Ag close-up

of the protoconch 1. Black arrows indicate demarcation between protoconch 1 and protoconch 2; white arrows indicate demarca-
tion between protoconch and teleoconch.

Derivation of the name: In honour of Jerzy Trammer.

Material. — One well-preserved shell.

Measurements. — Protoconch 1 consists of 1.25 whorls and is 0.21 mm in diameter. Protoconch of 2.25
whorls is 0.41 mm high and 0.37 mm in diameter. The shell with 5.25 whorls is 1.48 mm high and 0.64 mm
in diameter.

Occurrences. — Type locality only.

Diagnosis. — Shell slender 2.3 times as high as broad. Protoconch 2 whorls rounded and ornamented
with pustules. Demarcation between protoconch and teleoconch with thickened outer lip. Teleoconch whorls
rounded and ornamented with strong axial ribs and weak spiral lirae.

Description. — Protoconch 1 is large and convex. The axial ribs of teleoconch are opisthocline. Shell has
many irregularities in growth. Peristome not preserved.

Remarks. — See discussion under the genus Dzikella.

Suborder Ptenoglossa Gray, 1853
Superfamily Triphoroidea Gray, 1847

Family Eumetulidae Golikov et Starobogatov, 1975
Genus Vatopsis Griindel, 1980

Type species: Cerithium bimoniliferum Sandberger, 1858; original designation. Late Oligocene, Grube Hollkopf near
Glimmerode, Germany.

Diagnosis. — Teleoconch with reticulate ornament. Protoconchs of species with planktotrophic develop-
ment ornamented with collabral axial ribs and one or two medial spiral ribbons. Axial ribs mostly ended on or
above spiral ribbons. Ribs rarely crossing spirals. Adapical spiral ribbon representing upper edge of larval
outer lip. Larger or smaller abapical portion of protoconch 2 whorls ornamented with fine, non-collabral ribs
(after Nutzel 1998).

Discussion. — This genus contains species with reticulate teleoconch and collabral axial ribs on the
protoconch. A spiral ribbon of the protoconch is also characteristic. As the genus is known only from the fos-
sil record thus far, its systematic position is not well constituted. Nutzel (1998) placed Vatopsis into
Eumetulidae and | follow this interpretation here.

Range. — Mid Jurassic (Grundel 1980, 2001) to Miocene (Nitzel 1998).
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Fig. 37. The eumetulid Vatopsis nuetzeli sp. n. from Wawat, southern Mazowsze, Poland, Late VValanginan (Early Cretaceous).

A. ZPAL Ga.9/188 (holotype) from sample B5; A, lateral view, A, apical view, A, details of the protoconch ornamentation at the

demarcation from the teleoconch. B. ZPAL Ga.9/190 from sample G1; lateral view. C. ZPAL Ga.9/191 from sample B1,;
close-up of the protoconch 1. D. ZPAL Ga.9/189 from sample C1; close-up of the protoconch 1 ornamentation.

Vatopsis nuetzeli sp. n.
(Fig. 37)
1995. PROT.1; Schroder 1995: 16, pl. 2: 1-7.
1998. “PROT.1"”; Nitzel 1998: 132: pl. 19: M-0O.

Holotype: ZPAL Ga.9/188, Fig. 37A.

Type horizon: Sample B5, Saynoceras verrucosum Zone, Late Valanginian (Early Cretaceous).
Type locality: Wawat, southern Mazowsze, Poland.

Derivation of the name: In honour of Alexander Niitzel.

Material. — Five shells from the type locality.

Measurements. — Protoconch 1 consists of 0.75 whorls and is 0.14 mm in diameter. The complete
protoconch of 4.5 whorls is 0.44 mm in diameter and 0.74 mm high. The shell with 1.5 of the teleoconch
whorl is 1.26 mm high and 0.55 mm in diameter.

Occurrences. — Type locality only.

Diagnosis. — First 1.25 whorls without ornamentation. Rest of protoconch ornamented with weakly
opisthocyrtic axial ribs. Whorls weakly angulated close to abapical suture. Angulation ornamented with
weak spiral ribbon. Demarcation between protoconch and teleoconch having some intermediate zone sinu-
soidal in shape. Teleoconch ornamented with strong axial ribs and weak axial ribs.

Description. — Protoconch 1 of 0.75 of the whorl is not ornamented. Protoconch 2 bears remnants of spi-
ral lirae expressed by weak spiral threads. The surface of the protoconch under the angulation is covered by
short, oblique threads. The intermediate zone between protoconch and teleoconch bears pustulose ornamen-
tation. Peristome not preserved.

Remarks. — The ornamentation of both the protoconch and the teleoconch fits the diagnosis of the genus
Vatopsis by Nutzel (1998) although the spiral ribs of the teleoconch are much weaker than the ones observed
among the Tertiary species of the genus.

Vatopsis ewae sp. n.
(Fig. 38)
Holotype: ZPAL Ga.9/63, Fig. 38A.
Type horizon: Saynoceras verrucosum Zone, LateValanginian (Early Cretaceous).
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Fig. 38. The eumetulid Vatopsis ewae sp. n. from Wawat, southern Mazowsze, Poland, Late Valanginan (Early Cretaceous).
A. ZPAL Ga.9/63 (holotype); A,, A, lateral view, A; details of ornamentation of the base at the demarcation between the
protoconch and the teleoconch, A, close-up of the protoconch 1, Ag apical view. B. ZPAL Ga.9/64 from sample B3; B, lateral
view, B, details of the protoconch 2 ornamentation, B; details of teleoconch ornamentation. Black arrows indicate demarcation
between protoconch 1 and protoconch 2; white arrows indicate demarcation between protoconch and teleoconch.

Type locality: Wawat, southern Mazowsze, Poland.
Derivation of the name: After my wife Ewa.

Material. — Two shells from the type locality.
Measurements. — Protoconch (holotype) of five whorls is 0.63 mm in diameter and 1.28 mm high.
Occurrences. — Type locality only.
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Fig. 39. The eumetulid Cosmocerithium antiquum (Griindel, 2001) from Gnaszyn, Czestochowa region, Poland, Mid Bathonian

(Mid Jurassic). A. ZPAL Ga.9/99; A, lateral view, A, close-up of the apex (protoconch 1 and the early part of protoconch 2) in

lateral view, A, apical view, A, close-up of protoconch 1, A details of protoconch 2 ornamentation. B. ZPAL Ga.9/100; B, lat-

eral view, B, details of protoconch 1 ornamentation, B; demarcation between protoconch and teleoconch, B, details of

teleoconch ornamentation, B; apical view. Black arrow indicates demarcation between protoconch 1 and protoconch 2; white ar-
rows indicate demarcation between protoconch and teleoconch.

Diagnosis. — Protoconch highly conical with first 1.25 whorls not ornamented. Rest of protoconch orna-
mented with orthocline axial ribs and interstitial spiral lirae. Base of the protoconch demarcated by spiral rib-
bon and weak angulation of whorl situated a little higher. Demarcation between protoconch and teleoconch
clearly visible, truncated. Teleoconch ornamented with strong axial ribs and blunt spiral ribs. Blunt nodes
appearing at intersections.

Description. — The demarcation between protoconch 1 and 2 is not visible. The base of the protoconch
ornamented by short spiral threads. The peristome is not preserved.

Remarks. — This species has sculpture similar to the teleoconch as found in Vatopsis sp. of Grindel
(2001) but it differs in having the abapical ribbon of the protoconch hidden under the suture and a clearly vis-
ible spiral ornamentation of the protoconch.

Genus Cosmocerithium Cossmann, 1906
(Prisciphora Schroder, 1992)

Type species: Cerithium nysti d’Archiac, 1843; original designation. Bathonian (Mid Jurassic), I’ Aisne, France.
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Diagnosis. — Orthostrophic protoconch , highly conical, with angular to rounded, convex whorls.
Sculpture consisting of network of intersecting spiral and strong axial riblets. Transition to teleoconch
abruptly terminated, with varix and basal, subsutural sinuosity of outer lip. Teleoconch turriculate with
convex to flattened whorls. Sculpture with axial and spiral costation, intersections nodulated (after
Schroder 1992).

Discussion. — From Cossmann (1906) till Gerasimov (1992), the Cosmocerithium was classified in
Cerithiidae but Guzhov (2002b) interpreted the genus as a member of the family Cerithiopsidae. The inde-
pendently established synonymous genus Prisciphora Schroder, 1992 was included into Triphoridae (Schro-
der 1992). The same author suggested later (Schroder 1995) that the genus can be classified under Cerithi-
oidea or Triphoridae. Nitzel (1998) included Prisciphora in the family Eumetulidae as Prisciphora has a
very similar protoconch to that of Retilaskeya Marshall, 1978 [e.g., Retilaskeya zelandica Marshall, 1978;
see Marshall (1978), fig. 10H].

Range. — Bathonian (Middle Jurassic herein) to Aptian (Early Cretaceous; Schroder 1992, 1995).

Cosmocerithium antiquum (Grindel, 2001)
(Fig. 39)
2001. Vatopsis antiquus sp. n.; Griindel 2001: 55, pl. 3: 12-16.

Holotype: Grundel 2001: 55, pl. 3: 15, 16.
Type horizon: Bathonian, Mid Jurassic.
Type locality: Oderin borehole 1/62, Germany.

Material. — Over 100 shells from Bathonian of Gnaszyn, central Poland.

Measurements. — Protoconch 1 of one whorl is 0.13 mm in diameter. The protoconch of 6.75 whorls is
1.42 mm high and 0.77 mm in diameter. The shell of 122 of the whorl is 8.95 mm high and 1.83 mm in diam-
eter.

Occurrences. — Bathonian of Germany and Poland.

Emended diagnosis. — Shell elongate, 4.9 times as high as broad. First half of protoconch 2 whorl orna-
mented exclusively with pustules. Afterwards three spiral ribs appearing. Axial ribs appearing on second
whorl of protoconch 2. Adapicalmost spiral rib disappearing on third whorl. Abapical ribs becoming
keel-like. Axial ribs weakly opisthocyrtic. Teleoconch ornamented with net of spiral and axial ribs pointed at
intersections. Number of spiral ribs ranging from four at first teleoconch whorl to eight at sixth. Number of
axial ribs increasing from 18 to 26 per whorl.

Description. — Protoconch 1 and protoconch 2 is covered by small pustules. The demarcation with
teleoconch clearly visible and opisthocytic.

Remarks. — The shells from Gnaszyn differ from the one illustrated by Grindel (2001) in having a
larger size of the protoconch and pustulose ornamentation on protoconch 1. Nevertheless | do not find these
differences to be enough evidence to designate a new species.

Cosmocerithium kosmai sp. n.
(Fig. 40)
Holotype: MZ VIII M 4244/1, Fig. 40.
Type horizon: Quenstedtoceras lamberti Zone, Late Callovian (Mid Jurassic).
Type locality: £ukéw (block in glacial drift), Podlasie, Poland.
Derivation of the name: After my son Kosma.

Material. — Twenty shells from the type locality.

Measurements. — Protoconch 1 of one whorl is 0.11 mm in diameter. The protoconch of six whorls is
1.11 mm high and 0.62 mm in diameter. The shell of nine whorls is 3.02 mm high and 1.08 mm in diameter.

Occurrences. — Type locality only.

Diagnosis. — Protoconch with axial ribs and spiral lirae. Teleoconch with very weak, blunt, spiral and
axial ribs. Whorls of teleoconch rounded.

Description. — The shell is elongate and 2.7 times as high as broad. Protoconch 1 and first half of the
protoconch 2 whorl is not ornamented. Later three spiral ribs appear. Axial ribs appear on the second whorl
of protoconch 2. On the third whorl, the adapicalmost spiral rib disappears. Later in ontogeny, the two spiral
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Fig. 40. The eumetulid Cosmocerithium kosmai sp. n .from £ukdw (block in glacial drift), Podlasie, Poland, Late Callovian (Mid

Jurassic). A. MZ V111 Mg 4244/1 (holotype); A, lateral view, A, protoconch, A, close-up of the apex (protoconch 1 and early part

of protoconch 2), A, details of the early protoconch 2 ornamentation, A apical view, A4 close-up of protoconch 1, A, details of

the late protoconch 2 ornamentation. Black arrow indicates demarcation between protoconch 1 and protoconch 2; white arrows
indicate demarcation between protoconch and teleoconch.

ribs change into lirae and numerous additional lirae appear (there are seventeen lirae on the last whorl of the
protoconch). The axial ribs are weakly opisthocyrtic. The surface of protoconch 2 (apart from the first half of
the whorl) is covered by small pustules. Demarcation from teleoconch is clearly visible and opisthocytic.
Teleoconch is ornamented with a net of very weak, blunt, spiral and axial ribs. The number of spiral ribs
ranges from five at the first whorl of teleoconch to nine at the third whorl. The number of axial ribs increases
from 15 to 20 per whorl.

Remarks. — The species differs from C. antiqguum in having numerous spiral lirae on the protoconch and
very weak ornamentation on the teleoconch. The protoconch of C. kosmai is the most similar among the spe-
cies of Cosmocerithium to that of the Recent Retilaskeya zelandica illustrated by Marshall (1978).

Cosmocerithium lukovensis sp. n.
(Fig. 41)
Holotype: MZ VIII Mg 4245/1, Fig. 41.
Type horizon: Quenstedtoceras lamberti Zone, Late Callovian (Mid Jurassic).

Type locality: £ukéw (block in glacial drift), Podlasie, Poland.
Derivation of the name: After the type locality.

Material. — Eighteen shells from the type locality.

Measurements. — Protoconch 1 of one whorl is 0.10 mm in diameter. The protoconch of 6.25 whorls is
1.15 mm high and 0.64 mm in diameter. The shell with 8.75 whorls is 2.50 mm high and 0.89 mm in diameter.

Occurrences. — Type locality only.

Diagnosis. — Protoconch with inflated axial ribs and weak spiral lirae. First whorl of teleoconch orna-
mented with strong axial ribs and weaker spiral ribs. Axial ribs disappearing later in ontogeny . Whorls of
teleoconch rounded.

Description. — The shell is elongate, 2.8 times as high as broad. Protoconch 1 and first half whorl of
protoconch 2 are ornamented only with pustules. Later, three spiral ribs appear. On the second whorl of
protoconch 2, axial ribs appear. On the third whorl, the adapicalmost spiral rib disappears. Later in ontogeny
the two spiral ribs change into very weak lirae and numerous additional lirae appear. The axial ribs are almost
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Fig. 41. The eumetulid Cosmocerithium lukovensis sp. n. from £ukéw (block in glacial drift), Podlasie, Poland, Late Callovian

(Mid Jurassic) A. MZ V111 Mg 4245/1 (holotype); A, lateral view, A, protoconch, A, close-up of the apex (protoconch 1 and

early part of protoconch 2), A, details of the protoconch 2 ornamentation, Ag apical view, Ag close-up of protoconch 1, A, details

of the teleoconch ornamentation. Black arrow indicates demarcation between protoconch 1 and protoconch 2; white arrows indi-
cate demarcation between protoconch and teleoconch.

orthocline. The whole surface of protoconch 2 is covered by small pustules. The demarcation from the
teleoconch is clearly visible. First whorl of the teleoconch is ornamented with strong axial ribs and weaker
spiral ribs. During ontogeny, the axial ribs become increasingly weaker and finally disappear. The number of
spiral ribs range from four at the first whorl of teleoconch to seven on the third whorl. The number of axial
ribs increases from 13 to 16 per whorl.

Remarks. — The species is similar to C. kosmai but differs in having more sturdy ribs of the protoconch
and strong axial ribs on the first whorl of the teleoconch. Moreover C. kosmai has much stronger spiral lirae
on its protoconch.

Cosmocerithium polonicum sp. n.
(Fig. 42)

Holotype: MZ VIII Mg 4246/1, Fig. 42.

Type horizon: Quenstedtoceras lamberti Zone, Late Callovian (Mid Jurassic).
Type locality: £ukéw (block in glacial drift), Podlasie, Poland.

Derivation of the name: After the latnization of Poland.

Material. — Three shells from the type locality.

Measurements. — Protoconch 1 consisting of one whorl is 0.11 mm in diameter. The protoconch of six
whorls is 1.23 mm high and 0.62 mm in diameter. A shell with 9.25 whorls is 3.07 mm high and 1.10 mm in
diameter.

Occurrences. — Type locality only.

Diagnosis. — Protoconch ornamented with strong, opisthocyrtic axial ribs and weak spiral lirae.
Teleoconch ornamented with opisthocyrtic axial ribs and equally strong spiral ribs. Whorls of teleoconch
flattened.

Description. — The shell is elongate, 2.8 times as high as broad. Protoconch 1 and first half whorl of the
protoconch 2 are ornamented only with pustules. Later, three spiral ribs appear. On the second whorl of
protoconch 2 axial ribs appear. On the third whorl the adapicalmost spiral rib disappears. Later in ontogeny,
the two spiral ribs change into very weak lirae and numerous additional lirae appear. The whole surface of
protoconch 2 is covered by small pustules. Demarcation with the teleoconch is clearly visible. Teleoconch
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Fig. 42. The eumetulid Cosmocerithium polonicum sp. n. from tukéw (block in glacial drift), Podlasie, Poland, Late Callovian

(Mid Jurassic). A. MZ V111 Mg 4246/1 (holotype); A, lateral view, A, protoconch, A; close-up of the apex (protoconch 1 and the

early part of the protoconch 2), A, details of protoconch 2 ornamentation, A; apical view, Ag close-up of protoconch 1, A, details
of the teleoconch ornamentation. White arrows indicate demarcation between protoconch and teleoconch.

ornamented with four spiral ribs and opisthocyrtic axial ribs. The number of axial ribs increases from 13 to 16
per whorl.

Remarks. — The species is most similar to C. antiquum but it differs in having the protoconch orna-
mented with convex axial ribs and spiral lirae. Moreover C. polonicum has four spiral ribs on the teleoconch
and their number remains stable during ontogeny.

Family uncertain
Triphoroidea gen. et sp. indet.
(Fig. 43)

Material. — One shell (ZPAL Ga.9/187) from sample G1 of Wawat, southern Mazowsze, Busnhardoides
campylotoxus Zone of Early Valanginian (Early Cretaceous).

Measurements. — The protoconch of 5.5 whorls is 0.95 mm high and 0.49 mm in diameter.

Description. — The protoconch is highly conical with the first two whorls not ornamented. The rest of
the protoconch is ornamented with opisthocline axial ribs. Spiral lirae are not present. Demarcation from the
teleoconch is not well preserved. The teleoconch is worn but remnants of spiral and axial ribs are visible.
Peristome is not preserved.

Remarks. — This multispiral protoconch to some degree resembles the specimen identified by Nutzel
(1998) as Vatopsis/Retaliskeya sp. but the former differs in lacking the abapical ribbon. To determine more
precisely the taxonomic position of this shell, more completely preserved material is needed.

Superfamily Janthinoidea Gray, 1853
Family Epitoniidae Berry, 1910
Genus Claviscala de Boury, 1909

Type species: Scalaria richardi Dautzenberg et de Boury, 1897; original designation. Recent, North Atlantic.
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Fig. 43. Triphoroidea gen. et sp. indet. from Wawalt, southern Mazowsze, Poland, Early Valanginian (Early Cretaceous).

A.ZPAL Ga.9/187 from sample G1; A, A, lateral views, A, close-up of the apex (protoconch 1land early part of protoconch

2), A, apical view, Ag close-up of the protoconch 1. White arrows indicate demarcation between protoconch and
teleoconch.

Diagnosis. — Shell medium to large, rather narrow, orthoconic, with strong axial ribs, fine spiral striae,
relatively insconspicuous varices; base of body whorl with single cord; aperture ovate-quadrate; without
intritacalx (after Kilburn 1985).

Discussion. — This genus was established for Recent species but some Cretaceous species have also
been included (see e.g., Cossmann 1912). The relationship of Cretaceous and Recent species remains unclear
as the protoconchs of the former has never been illustrated.

Range. — Early Cretaceous (Cossmann 1912 and herein) to Recent (e.g., Kilburn 1985).

Claviscala sp.
(Fig. 44)

Material. — One shell (ZPAL Ga.9/198) from
Wawal, southern Mazowsze, Poland, Late Valangi-
nian (Early Cretaceous).

Measurements. — The incomplete shell of six
whorls is 5.17 mm high and 1.6 mm in diameter.

Description. — The protoconch is not preser-
ved. The slender shell is 3.2 times as high as broad
with convex whorls ornamented with strong axial
ribs (six per whorl) and much weaker spiral ribs
(about ten ribs per whorl). Peristome is not pre-
served.

Remarks. — The shell described here is similar
to the Albian (Early Cretaceous) Claviscala cle-
mentina (Michelin, 1833) illustrated by Cossmann
(1912) but because of fragmentary preservation an
exact identification is not possible. A similar pat-
tern of the teleoconch ornamentation occurs in @  Fig. 44. Possible epitoniid Claviscala sp. from Wawat, southern
fossil species of Opaliopsis described below. With-  Mazowsze, Poland, Late Valanginan (Early Cretaceous).
out the protoconch preserved, an exact determi- A.ZPAL Ga.9/198; A, lateral view, A, details of the teleoconch
nation is not possible. ornamentation, A, apical view.
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Family Nystiellidae Clench et Turner, 1952
Genus Opaliopsis Thiele, 1928
(Nystiella Clench et Turner, 1952; Plicacerithium Gerasimov, 1992)

Type species: Scala elata Thiele, 1925; original designation. Recent, 1°40” S, 41°47’ E, 693 m depth.

Diagnosis. — Shell with broad axial ribs (not lamellae); no intritacalx; protoconch conical, usually of 3—4
whorls, with distinct axial ribs and sometimes interstitial spiral lirae (after Kilburn 1985; and Bouchet and
Warén 1986).

Discussion. — This genus typically has a protoconch that is set off from the teleoconch and broad axial
ribs of the teleoconch (see e.g., Bouchet and Warén 1986). Some fossil species with this kind of protoconch
are grouped by Guzhov (2002a) under the genus Plicacerithium Gerasimov, 1992 and placed in the family
Epitoniidae.

Range. — Oxfordian, Late Jurassic (Guzhov 2002a) to Recent (e.g., Bouchet and Warén 1986). The
older species listed by Guzhov (2002a) need revision before they can be transferred to Opaliopsis.

Opaliopsis boucheti sp. n.
(Fig. 45)
Holotype: ZPAL Ga.9/186, Fig. 45.
Type horizon: Sample G1, Busnardoides campylotoxus Zone, Early Valanginian (Early Cretaceous).
Type locality: Wawat, southern Mazowsze, Poland.
Derivation of the name: In honour of Philippe Bouchet.

Material. — One shell from the type locality.

Measurements. — The protoconch (holotype) with 4.25 whorls is 0.44 mm in diameter and 0.76 mm
high. The shell with 1.25 teleoconch whorls is 1.21 mm high and 0.75 mm in diameter.

Occurrences. — Type locality only.

Diagnosis. — Mammillated protoconch, highly conical, with first 1.5 whorls not ornamented. Rest of
protoconch ornamented with opisthocline axial ribs; spiral lirae not present. Demarcation from teleoconch
clearly visible, sinusoidal with sinusigera lip. Teleoconch ornamented with strong axial ribs and blunt axial ribs.

Description. — The demarcation between protoconch 1 and 2 is not visible. Spiral ribs cross the axial
ribs without breaking. The peristome is not preserved.

Remarks. — This species has a protoconch typical of members of the family Nystiellidae and it may rep-
resent the earliest known member of the family. A very similar shell from the Late Cretaceous of North
America (fig. 47 therein) was identified by Bandel (1991) as Acirsa sp.

Fig. 45. The nystiellid Opaliopsis boucheti sp. n. from Wawal, southern Mazowsze, Poland, Early Valanginan (Early Creta-

ceous) A. ZPAL Ga.9/186 (holotype) from sample G1; A, A, lateral views, A, close-up of the apex (protoconch 1 and the early

part of the protoconch 2), A, apical view, A; close-up of the protoconch in apical view. White arrows indicate demarcation be-
tween protoconch and teleoconch.



