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Gastropods from brackish and fresh water of the Jurassic - Cretaceous
transition (a systematic reevaluation)

by KLAUS BANDEL

Abstract:

From the Purbeckian facies of the Upper Jurassic and Lowermost Cretaceous 23 species of
gastropods that have lived in coastal swamps in brackish or fresh water have been
studied. Special emphasis was placed on the morphology of their early ontogenetic shell.
In many cases the shape and orientation of the first whorls of the shell could be
utilized t» find a more appropriate place within the system of gastropods than had been
suggested before and correlate the fossil species with their modern relatives. The
Purbeckian fauna is compared with the modern gastropods 1living in a similar environment.

Zusammenfassung:
Die Schnecken des Kiistenbereiches und hier besonders der Brack- und SiBwasserzonen aus

der Zeit des oberen Juras und der untersten Kreide wurden nachuntersucht, wobei neu
aufgesammelte Fossilien zu Grunde lagen. Besonders die Gestalt der ersten Windungen wurde
ermittelt. Das frihontogenetische Geh&duse erlaubt in vielen F&llen eine klare Zuordnung
der fossilen Arten in die aus der modernen Fauna bekannten und definierten systematischen
Einheiten der Schnecken. Die Purbeck-Fauna 1ieB sich mit den heute noch 1in &hnlicher
Umgebung lebenden Schneckengemeinschaften in Verbindung bringen und vergleichen.

I. Introduction 2). Strasser (1987) compared the Saléve,

Crozet and Poizat sections of the French
A rich fauna of the brackish and fresh Jura with sections of Durlston Bay 1in
water transitional phase between Jurassic Dorset 1in southern England. The sections
and Cretaceous from the Jura mountains of Crozet and Col du Banchet have been
near Geneva has been collected by Pierre- illustrated and discussed by Deconinck &
Olivier Mojon (Univ. Geneva) during his Strasser (1987). Here a general map of all
work for a dissertation on the sedimento- the fossil 1localities in the Swiss and
logy and paleontology of these beds (Mojon French Jura 1is presented. The localities
1989, in prep.). This material forms the are also characterized in several papers
basic stock of the here presented study. presented by Mojon (1989). In the Swiss
The sections studied by P.-0. Mojon provi- Jura material from the localities Bienne
ding most gastropods from St. Claude and (B), Tuscherz (T) and Juracine (Ju) and in
Bienne were kindly illustrated by him to the French Jura from Saint-Claude (SC),
be included in this study (Textfig. 1 and Chapeau de Gendarme (CG), Lavans - les -

Address of the author: Prof. Dr. K. Bandel, Geologisch - Paldontologisches Institut und
Museum der Universit&t Hamburg, Bundesstrasse 55, D - 2000 Hamburg
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Textfig. 1:

Coupe de Bienne section as exposed east of the town of Biel/Bienne in the Canton Bern of
Switzerland. The section has been drawn by P.-0. Mojon, who kindly provided it to be
included in this study to indicate the position of some of the richest occurences of
gastropods. The layers of Mia contain Provalvata helicoides, Provalvata sabaudiensis,
Proauriculastra dubisiensis and Gyraulus Tloryi. The layer Mib holds cyclophoroid
opercula, Maillardinus sanctusclaudius, Loriolina loryana, Hydrobia chopardiana,
Juramelanatria rugosa, Provalvata helicoides, Ceritellopsis complacita, Proauriculastra
dubisiensis, Juramarinula durlstonensis, Prophysa bristovii, Gyraulus Jloryi, Proauricula
jaccardi, Cherusciola mojonia. The layer M2 holds cyclophoroid opercula, Loriolina
Joryana, Provalvata helicoides, Ceritellopsis complacita, Ptychostylus harpaeformis,
Proauriculastra dubisiensis, Prophysa bristovii, Gyraulus loryi and Proauricula Jaccardi.
M3 and M4 hold Hydrobia chopardiana, cyclophoroid shells and opercula, Provalvata
helicoides, Proauriculastra dubisiensis and Gyraulus loryi.



Saint-Claude (LV), Bonlieu (Bo), Thoirette
(Th), Poizat (Po), Crozet (Cr), Saléve
(sa), val de Fier (VF), Yenne (Y), Bour-
deau (Bou), Col de 1’Epine (CE), Col du
Banchet (CB), Cluse de Chailles (C) (see
Deconinck & Strasser 1987, Fig.1 for loca-
tion map for most mentioned locality- let-

ters). Additional material has been provi-
ded by Dr. M. Schudack (FU Berlin)
beds of similar age from Spain and Ger-

from

many. Its preservation is usually not as
good as that of the material from the Jura
but
and compared with the later.
dack, Dr. H. Keupp and Dr. J.

made available material from the excavati-

it can now be related to
Dr. M. Schu-
Reitner also

Mountains,

in the Upper
by a
Institute of

ons that had been carried out
Jurassic Guimarota beds in Portugal
team of the Paleontological
the Freie Universitdt Berlin. This materi-
al consisting of very few shells only

comes from coastal swamp deposits of Ox-

fordian to Kimmeridgian age (Helmdach
1971, Brauckmann 1878). Additional materi-
al from the English Purbeck had been
collected and provided by P.-0. Mojon and

loaned from the Museum of Natural History
of (Dr. To all
mentioned collegues 1 1like to express my

Londen Noel Morris).

sincere thanks. Alexander
Nitzel and I
fossil bearing localities in the Swiss and

Klaus Harbeck,
also visited some of the
French Jura Mountains and the coast just
The plates
The
supported by the

northeast of Boulogne (France).
were assembled by H.J. Lier (Hamburg).
study was financially
German Science Foundation (DFG) with grant
Ba 675/7-1

titude.

which is acknowledged with gra-

II. Description of the gastropod fauna

Caenogastropoda

Genus Viviparus Montfort 1810

The genotype
naeus 1758,

is Viviparus viviparus Lin-
a modern species living in Eu-

ropean lakes, rivers and creeks.
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Viviparus arkelli Huckriede, 1967
Plate 1, Fig. 1,2,3,4.
1839 Paludina subangulata Roemer, Die

Versteinerungen des Harzgebirges.-

p.47, pl. 20, fig. 9.

1870 Leptoxis subangulata, Sandberger,
Land- und SuBwasserconchylien der
Vorwelt.- p. 37, pl.2, fig.23.

1884 Leptoxis subangulata, Maillard,
Invertébrés du Purbeckien du Jura.-
p. 38, pl. 2, fig. 8,9.

1942 Viviparus subangulatus , Arkell, Ga-
stropods of the Purbeck.- p. 88,
figes. 7,8.

1967 Viviparus arkelli Huckriede, Serpu-
1it und Wealden Nw-Deutschlands.- p.
159, pl. 21, figs. 1,2.

Huckriede presented an extensive 1list of

synonomies.

The holotype comes from Cherty

Freshwater Beds of the Middle Purbeckian
of Dorset, southern England.

Description:

The shell with 6 rather flat sided whorls
is up to 15 mm long and 10 mm wide and has
a spiral angle of 55- 60 degrees. Whorls
with a sharp basal angle upon which runs a
thread-1ike spiral carina are set off from
the flattened base (Arkell, 1942). Speci-
mens from Lulworth Cove, Cherty Freshwater

Beds in Dorset are used to extend the de-

scription of Arkell. The spiral angle
amounts more to 60° than to less, but the
angle decreases with growth. The basal

spiral ridge on each whorl is accompanied
by a strong thread-like spiral groove. The
flanks of the whorls as well as the whorl
base are coverd with minute spiral grooves
that consist of interconnected tiny pits.
This sculpture
of

irregularly wrinkled shell.

sets 1in after about one

whor1 non sculptured, somewhat

The earliest

portion of the whorl measures a little
less than 0.2 mm in width.

Discussion:

Huckriede (1967) renamed this species
since he had noticed that Paludina suban-
gulata Roemer, 1839 does not have a basal
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Textfig. 2:

Coupe de Lavans-les-St. Claude section as provided by P.-0. Mojon and exposed in the cen-
tral French Jura about 500 m east of the Village of Lavans-les-Saint- Claude (Département
du Jura). The unit A holds in the lower position of Mib Juramelanatria rugosa, Provalvata
helicoides and Proauriculastra dubisiensis. The unit B in layer Mib contains Juramelana-

tria rugosa, Provalvata helicoides, Prophysa bristovii and Gyraulus Toryi. Layer M2
holds Hydrobia chopardiana, Provalvata helicoides, Provalvata sabaudiensis, Prophysa bri-
stovii and Gyraulus Tloryi. The layer M3/M4 contains a very rich fauna with Viviparus

arkelli, Viviparus antiquus, Bithynia sauteriana, cyclophoroid opercula, Maillardinus
sanctusclaudius, Hydrobia chopardiana, Juramelanatria rugosa, Juramelanoides villersense,
Provalvata helicoides, Ceritellopsis complacita, Proauriculastra dubisiensis, Juramari-
nula durlstonensis, Prophysa bristovii, Proplanorbarius sanctusclaudius, Gyraulus loryi

and Proauricula jaccardi.
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ELEMENTS DES FACIES ET MICROFACIES :
OOO Ooides

TEXTURES :
{3?5 Oncoides

{B M : mudstone
& Foraminiféres benthiques W : wackestone

P : packstone
@ Echinodermes

i/ Dasycladacées

~—~/~—  Débris coquilliers (lamellibranches,
'~/ brachiopodes, gastéropodes)

f Serpules

«@ Cailloux et galets noirs
.

G : grainstone

%Q Intraclastes (cailloux et galets multicolores)

s S 5 Bioturbations

"&// Tapis algaires

~ Fissures de dessication
[4 ,J ("circumgranular cracking”)
-~
R "Bi (cavités synsédi ires, traces-

témoins de bulles gazeuses de CO,, méthane, H,S)

"\ Evaporites (gypse/anhydrite massifs, pseudomorphoses
calcitiques de gypse ou d’anhydrite, quartz authigénes)

ELEMENTS DE DATATION ET DE CORRELATION :

Myge Myy My, M3, My ce

cont

les (bi de MOJON in

DETRAZ & MOJON 1989)

Arkell (1942)
illustrations and

sharp angle of the whorls.
was mislead by the poor
accepted the German fossil as belonging to

the same species as the English specimens.

Middle
and here as

Studied material: Lulworth Cove,

Purbeckian "Intermarine beds"”
well as Durlstone Bay in
ter beds"” of Lower Purbeckian,

SGPIHM Kat. Nr. 3200.

"Cherty freshwa-
Berriasian.

Viviparus antiquus Huckriede, 1967
Plate 1, Figures 5,6,7,8,9.
1826 Paludina carinifera J. de Sowerby,

Sowerby Purbeck beds.- p. 12, fig, 3.

1865 Paludina elongata Sowerby 1826, De
Loriol & Jaccard, Infracrétacée du
Jura de Villers-le-Lac.- p. 28.

1942 Viviparus cariniferus (J. de.
Sowerby), Arkell Gastropods of the
Purbeck beds.- p.85, figs. 3,4.

1967 Viviparus antiquus Huckriede Serpu-

1it und Wealden NW-Deutschlands.- p.
157, pl1. 21, figs 18,19.
Huckriede presented an extensive 1list of
synonomies.
Description:
The pointed ovoid shell is up to 12 mm

long and 8 mm wide with a spiral angle of
40°-45° (P1.1, Fig.5).
well rounded whorls separated from each

It consists of 6



other by deep sutures. The studied speci-
men from Lavans-les-Saint-Claude have well
rounded whorls. Maillard (1884) described
a carinate variety of Viviparus inflatus
of the French Jura, which according to
Arkell
spiral carina is reported to be present in

(1942) may be this species. A

some individuals from other Jlocalities
near the suture of early whorls but was
not noticed on any of the studied speci-
men. The shell dimensions agree with those
noted by de Loriol (1865) in the case of
what he called Paludina elongata. The base
is convex, non umbilicate and the aperture
is of rounded outline. Arkell (1942) noted
that aperture and growth 1lines are 1like
those of modern Viviparus viviparus. The
shell in general shape is very similar to
that of Bithynia sauteriana but grows to
larger size and, when well preserved,
shows spiral striae which are similar to
those seen 1in Viviparus arkelli. When the
shell surface is not well enogh preserved
to show onaments and shells of small indi-
viduals or Jjuveniles are present, it can
easily be confused with Bithynia saute-
riana. The embryonic shell demcnstrates a
first half whorl with a somewhat irregular
surface, followed by a pattern of spiral
striae, as founds 1in modern Viviparus
(Riedel 1990, Fig. 24, 25). The dimensions
of about 0,5 mm for the first whorl also
agree with those seen in the modern Euro-

pean Viviparus fasciatus.

Studied material: Lavans-les-Saint- Claude
in the French Jura. SGPIHM Kat. Nr. 3201.

Comparison with recent Viviparus:

Viviparus viviparus and V. fasciatus from
Middle Europe brood their young until they
hatch with 3 to 3.5 whorls. The most api-
cal end of the whor1 measures about 0.2 mm
in width and may be pointed and somewhat
(Riedel, 1990). The
whorls are irregularly

irregularly shaped
following 0.75
wrinkled and pitted, and have been fixed
in shape quite late during embryonic deve-
lopment (Bandel, 1982). Only later whorls
show the characteristic sculpture of fine
spiral grooves. In the case of V. vivi-

14 -

parus periostracal spines may be attached
in several of these spiral grooves. Such
spines are reflected in the surface of the
mineral shell by small pits.

when compared with the Purbeckian V.
arkelli and V. antiquus all features of
the early shell present in the modern Eu-
ropean Viviparus - species are also found.
The small pits 1in the spiral grooves
indicate, that his species had even more
periostracal hairs than found in the
juvenile shells of modern V. viviparus.
Thus Huckriede’s (1967) statement can be
confirmed. He considered V. arkelli toc be
an undoubted viviparid. These cha-
racteristic freshwater snails can thus be
traced back into the Kimmeridgian, while
older representatives of this group from
the Carboniferous should still be seen
with reservations (Lit. see Huckriede
1967). But it is quite possible that vivi-
parids represent a rather old group of
fresh-water Mesogastropoda. Their peculiar
embryonic development deviates strongly
from the normal embryogenesis of possible
marine relatives among the Mesogastropoda

(Bandel 1982).

Genus Bithynia Leach, 1818

The genotype is Bithynia tentaculata
(Linnaeus 1758), a modern species that is

common in European lakes and ponds.

Bithynia sauteriana (de Loriol, 1865)

Plate 1, Figures 10- 14.

1865 Paludina Sauteriana de Loriol, Lo-
riol & Jaccard, Infracrétacée du Jura
de Villers-le-Lac.- p.29, pl.2, fig.
15.

1884 Bythynia Sautier , Maillard, Inverté-
brés du Purbeckien du Jura.- p. 61,
pl. 2, fig. 3.

1898 Bythynia
schichten zwischen Jura und Kreide

Sautier, Koert, Grenz-
auf der Sudseite des Selter.- p. 39,

one fig.



1942 " Bithynia" sauteriana, Arkell, Ga-
stropods of the Purbeck beds.- p.94,
fig. 59.

1967 Bithynia sauteriana, Huckriede, Mol-
luskenfauna aus Jura, Serpulit und
Wealden, p. 179, pl. 21; fig. 20,21,
29, 30.

Description:
The description of de Loriol (1865) can be
confirmed. The short conical shell of
about 5 mm length consists of 5 whorls of
which the last is the largest. The apical
angle amounts to about 68°. The rounded
whorls are separated by deep sutures and a
very delicate fine spiral striation may be
seen. The aperture is large, egg-shaped
rounded and the inner 1ip covers a
straight columella and forms a false
umbilicus. The embryonic shell grades
into the adult shell without a visible
interruption. Its apical end is about 0.2
mm wide and growth 1lines are present
throughout.

De Loriols specimens were as large as
(1967)
thought that they might have represented

those studied  here. Huckriede
juveniles or small forms to which another
whorl could be added before they were
fully grown. On the other hand Huckriede
did not comment on the great similarity
that exists between fully grown Bithynia
sauteriana on one side and juveniles of
Viviparus antiquus on the other side.
The later grows to 12 mm shell size and
the shape of the the aperture demonstrates
a somewhat more rounded outline. But this
is so only in the adult shell while the
aperture of the juvenile shell is similar
to that of Bithynia. Arkell (1942) noted
very fine spiral lines on the whorls. It
thus must remains problematic whether a
juvenile Viviparus or a fully grown Bi-
thynia had been described. Only the first
whorl, when preserved well, can differen-

ciate both species from each other.

Studied material: From the Swiss Jura
locality Juracime; from the French Jura
localities Lavans-les-Saint-Claude, Cro-
zet, Val de Fier. A1l are from Lower

15 -

Berriasian Purbeckian facies. From Eng-
land, Dorset, Portesham quarry: Charophyte
Chert= Great Dirt Beds (Lower part of the
Lower Purbeck- Uppermost Jurassic, Titho-—
nian).

Stored 1in the collection of the GPIuM
under SGPIHM Kat. Nr. 3203

Discussion:

Bithynia sautieriana resembles modern Bi-
thynia tentaculata in regard to the early
embryonic shell. As in the modern species
it grades into the adult shell without
visible interuption and is covered by fine
(Riedel, 1990). Rather
indistinct spiral lines are present on the

growth lines

late embryonic shell in the juvenile
shells of both the modern and the fossil
Bithynia. But there remains a certain
doubt whether the fossil species was realy
closely related to modern Bithynia.
Portions of the early shell could well be
similar due to convergent embryonic deve-
lopment within gastropods of different sy-
stematic position from the fresh water en-
vironments.

Ponder (1988) assumed that the first
recorded fossils of the Bithyniidae are
from the Paleocene of Europe. With all
caution that is necessarry in the determi-
nation of most fresh water fossil gastro-
pod shells the range of the family can be
extended into the Upper Jurassic and it
may well be that the group is even older.
Thus reports of fresh water Rissooidea of
the bithyniid branch by Maillard (1884)

and Huckriede (1967) can be confirmed.

Genus Hydrobia Hartmann, 1921

The genotype 1is Hydrobia acuta (Drapar-

naud) 1living 1in fresh water in southern
France.

Hydrobia chopardiana (de Loriol, 1865)

Plate 1, Figures 15,16,17,18,19,20.

1865 Bithinia Chopardiana de Loriol, De
Loriol & Jaccard, Infracrétacée du



Jura de Villers—-le-Lac.- p. 91, pl.2,

fig.18.
1870 Hydrobia Chopardiana, Sandberger,
Land- und SiUBwasserconchylien der

Vorzeit.- p. 39, pl. 1, fig. 25.

1884 Hydrobia Chopardiana, Maillard, In-
vertébrés du Purbeckien du Jura.- p.
58, pl. 1, fig. 38.

1942 Hydrobia chopardiana, Arkell, Gastro-
pods of the Purbeck Beds.- p.92, fig.
19-21.

1967 Hydrobia chopardiana, Huckriede, Mol-
luskenfauna aus Jura, Serpulit und
Wealden.- B 173, Bl 22 fig.
13,16,28.

Description:

The shell has an average length of 2-2.5
mm and width of 0.8 mm. According to de
Loriol (1865) the shell consists of six
whorls which are separated from each other
by deep sutures. Whorls increase in size
slowly. The aperture is small and oval and
the outer lip twists at the anterior end.
A narrow umbilicus is present.

It can be added that the umbilicus is
only formed by the raised inner 1lip, and
may in some specimens, also be absent. The
embryonic shell is well visible forming
about one whorl. It is clearly separated
from the following shell by the onset of
growth lines (P1.1, Figs. 19,20). The api-
cal end of the embryonic shell measures
less than 0.1 mm, and the first whorl is
slightly larger than 0.2 mm. Growth lines
represent the only sculpture of the adult
shell.

Studied material: Many samples of the Pur-
beckian facies of the Jura mountains con-
tain this species, often 1in rather bad
preservation. Predominantly Lower Berria-
sian. SGPIHM Kat. Nr. 3204 and 3205

Discussion:

The type species comes from the Jura moun-
tains. Arkell (1942) confirmed Sandber-
ger's conclusion that English specimen be-
long to the same species as those from the
French and Swiss Jura. He further reco-
ghized a great similarity with the living

16 =

species Hydrobia stagnalis and H. ulvae.
This similarity 1is also found, when the
early ontogenetic shell is taken into con-
sideration. Recent and fossil Hydrobiidae
from fresh water show an embryonic whoril
of about the dimension seen 1in Hydrobia
chopardiana (Bandel, 1975, Riedel, 1990).
Hydrobia chopardiana had no planktotro-
phic larva but hatched as a crawling
There can be little doubt that
this species is a rissooidean form but a

young.

placement into a special group 1in this
large superfamily is not possible without
anatomical data, which certainly can not
be aquired from fossil material.

Fresh- and brackish- water hydrobiids
and members of related families of the
Risscoidea from the same environment com-
monly show quite a bit of variability in
the shape of their shell. It thus can be
doubted that it will be possible to sepa-
rate several species with a good amount of
credibility from the Jurassic— Cretaceous
transition as was hoped by Huckriede
(1967). The same problem was encountered
by Harbeck (1989) when he tried to charc-
terize the brackish and fresh water ris-
sooideans of the Maastrichtian Isona For-
mation 1in Northern Spain. According to
Ponder (1988) hydrobiid radiation had oc-
curred by Upper Jurassic time which can
only in general terms be confirmed.

Genus Lavansia n. gen.

Diagnosis:

The small Hydrobia- l1ike shell has a fine
spiral pattern of regular ridges and groo-
ves on its teleoconch. The early ontogene-
tic shell 1is smooth and consists of 2,5
well rounded whorls. The first whorl is
small ( about 0, 1 mm) and the smooth
early shell is almost as wide as high. The
aperture is drop shaped and the straight
columella is not pierced by an umbilicus.

The genotype 1is Lavansia mojonia Bandel,
1991 from Lavans-les-Saint- Claude in the
French Jura Mountains.



Derivatico nominis: Named according to the
locality of its occurrence in Lavans-les-
St.Claude in the French Jura Mountains.

Lavansia mojonia n. sp.
Plate 2, Figure 1,2,3,4,5.

The diagnosis to the genus applies. The
turreted, egg-shaped shell with 6 whorls
is almost 2 mm high and measures 0,8 mm in
maximum width. The last whorl is a bit
higher than one third of the whole shell.
In contrast to Hydrobia chopardiana the
shell of this species in densely covered
by fine spiral ridges and grooves. The
first whorl of the embryonic shell is
quite small (0,12 mm). There is no transi-
tion to a larval shell and the sculpture
of the teleoconch does not begin before
2,5 smooth whorls have been formed. These
measure 0,4 mm in hight and 0,35 mm in
width and are evenly convex. The aperture
is higher than wide.

Studied material: From Lavans-les-Saint-
Claude and Thoirette in the French Jura of

the Lower Berrasian Purbeck facies.

Derivatio nominis: Called in honor of the
geologist Piere-Olivier Mojon who collec-
ted most of the material that has been
studied here, among them the holotype and
syntype of this species.

Stratum typicum: Lower Berriasian in Pur-
beck facies of the Jura Mountains.

Holotype: The figures specimen (Plate 2
Fig. 1,2,3) from Thoirette and syntype in
figures 4 and 5 from Lavans. Housed in the
collection of the GPIuM, Hamburg SGPIHM
Kat. Nr. 3206, 3207.

Discussion:

It is unclear whether Lavansia should be
placed in the Cerithiimorpha or the Meta-
mesogastropoda (Littorinoidea or Rissooi-
dea). The embryonic shell does not seem to
include a larval shell, but the teleoconch
does not begin until within the third
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whorl. This would indicate a cerithioidean
relation within one of the groups that
live in fresh water. The general shell
shape of Lavansia 1is that of a hydrobiid.

Cyclophoroidea Gray, 1847

Genus Maillardinus n. gen.

Diagnosis: The conical shell has an apical
angle of about 60°, convex whorl flanks
and bears no sculptur except simple growth
lines forming a wide 1low 1lobe on the
flanks. The base is flattened and umbili-
cate and the aperture 1is round. The em-
bryonic shell with an about 0,2 mm wide
initial cap and 0,4 mm wide first whorl is
large. It is connected to the teleoconch
without change in sculpture.

The genotype is Maillardinus sanctus-
claudius Bandel, 1991.

Derivatio nominis: In honor of Gustave
Maillard who had recognized the first Cy-
clophoroidea from the Purbeckian of the
Jura Mountains and described them 1884,

Maillardinus sanctusclaudia n. sp.

Description:

The diagnosis of the genus applies fully.
A 2,1 mm high shell is 1,7 mm wide and co-
sists of 5 whorls. The last whorl is some-
what higher than the spire. The flattened
base drops 1into an umbilicus into which
the growth lines continue.

Type species: Figured in Plate 2, Fig.6
from the section Chapeau de Gendarme,
French Jura. Housed in the collection of
the GPIuM, Hamburg SGPIHM Kat. Nr. 3208,
3209.

Type locality: Chapeau de Gendarme of the
Jura near Lac Leman.

Stratum typicum: Lower Berriasian in the
Purbeck facies of the Jura mountains (CG).



Studied material from: Lavans-les-Saint-
Claude, Yenne, Bonlieu, Bienne, Crozet,
Val de Fier, Col du Banchet, Tuscherz,
Saint-Claude in the Jura.

Discussion:

Maillard (1884) described 6 species of Cy-
clophoroidea from the Purbeckian of the
Jura. Four species he attributed to the
genus Megalostoma Guilding and in addition
he created the genus Diplommoptychia. Me-
galostoma has been reported from the Lower
Eocene of Southern France and lives in the
and Central America.

Antillean region

Diplommoptychia was thought to encompass
two species from the Purbeckian which are
similar to species of the recent Diplomma-
tina from South-East Asia.

Maillardinus is similar to Megalo-
Maillard, 1884 which is de-

scribed as displaying faint spiral lines.

stoma caroli

A1l the other species described by Mail-
lard are also characterized by a spiral or
axial sculpture, so that not a single one
can be synonymized with the here described
form. Maillard had not seen opercula of
cyclophorid origin in his studied mate-
rial. They are present now in the collec-
tion assembled by Mojon. Their size indi-
cats that the shells drawn by Maillard
(1884, P1.1, Figs. 21-37) could have car-
ried these opercula, while the material of
Maillardius described here belongs to ju-
venile individuals with not fully grown
shell.

Genus Loriolina (Huckriede 1967)

Loriolina loryana (de Loriol 1865)
Plate 2, Figures 9,10,11.

1865 Valvata Joryana de Loriol, Loriol &

Jaccard, Infracrétacée du Jura de
Villers-le-Lac.- p. 33, pl. 2, fig.
20.

1884 Megalomastoma loryi Maillard, In=-
vertébrés du Purbeckien du Jura.- p.

60y pld.Fig. 264 27, 28.
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1942 ? Valvata Joryana , Arkell, Gastro-
pods of the Purbeck.- p. 92, Fig. 18,
57.

1967 Loriolina loryana Huckriede, Mol-
luskenfauna aus Jura, Serpulit und
Wealden.- p. 170, pl. 24, fig. 13-

19.

Description:

According to de Loriol (1865) the high
turbinate shell 1is of conical shape and
counts up to 6 whorls separated from each
other by deep sutures. About 16 spiral
ribs cover each whorl. The aperture is
simple and round and an umbilicus is
present.

These features can be confirmed. As
is also indicated in the figure 18 presen-
ted by Arkell (1942), the ornament of spi-
ral ribs does not begin before the third
whorl. This indicates that the young craw-
led from an egg mass or brood pouch with
more than two whorls of the shell comple-
ted. The apical portion of the embryonic
shell is about 0.2 mm wide and the whole
embryonic shell more than 1 mm high.

Studied material: Bienne, Zlscherz, Val
die Fier, Col du Blanchet, Bourdeau and
Chapeau de Gendarme from Swiss and French
Jura.

Stored in the collection of the GPIuM un-
der SGPIHM Kat.Nr. 3210, 3211.

Discussion:
Arkell (1942) expresses some doubt to the
placement of this species in the genus
Valvata. Judging from the early whorls
this assumption can be confirmed. Valvata
hatches with an about 0.2 mm wide shell of
one whorl or 1less. The 1large embryonic
shell of Loriolina excludes 1its placement
in the Valvatidae.

Maillard (1884) noted that the first
2.5 whorls are smooth and this observation
was confirmed by Huckriede (1967) on
individuals from North German localities.
Stil1 Huckriede (1967) placed Loriclina in
the Valvatidae, to which this early shell
does not fit at all. A more fitting place
is with the Cyclophoroidea as was sugge-



sted by Maillard (1884). The cyclophoroid
opercula described below may have been
carried by Loriolina as well as Maillar-
dinus. According to Wenz (1941) the mem-
bers of the Megalomastomatinae among the
Cyclophoridae have no calcified operculum.
It is in the genus Megalomastoma living 1in
the Antillean region that Maillard (1884)
placed L. 1loryana, a possible position,
but the more uncompromised genus Loriolina
seems more appropriate in the 1light of

current knowledge about this species.

Cyclophoroid opercula
Plate 2, Figures 12,13,14,15,16.

Opercula consist of a spiral around a cen-
tral pit on the inside and a button-like
calcitic cover on the outside. These oper-
cula resemble such as found among several
genera of the modern Cyclophoridae. The
opercula are about 1,5 mm in diameter and
almost half as thick. While the members of
Maillard’s genus Megalostoma, M. Tloryi
(7,5 mm), M. semisculptum (7 mm), M. ca-
roli (5 mm), M. bernense (15 mm) all pro-
duced an adult shell large enough to carry
such an operculum, his representatives of
the genus Diplommoptychia Maillard, 1884
are to small (4,2 and 3,5 mm shell height)
to have carried an operculum of 1,5 mm in
diameter. It 1is suggested that the oper-
cula belonged to Maillardinus and/or Lo-
riolina. Since only juvenile shells could
be studied here, Maillards observations
indicate that more than these two species
of the Cyclophoroidea lived in and near
the coastal swamps and forrests of the
Purbeckian of the Jura Mountains.

Studied material: Poizat, Crozet, Val de
Fier, Bourdeau, Col de 1’Epine, Col du
Blanchet, Bienne, Saint- Claude, Bonlieu,
Lavansles-Sainte-Claude and Tuscherz from
the Swiss and French Jura.

Stored in the collection of the GPIuM un-
der SGPIHM Kat.Nr. 3212.
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Cerithioidea Ferrusac, 1819

Genus Juramelanatria n. gen.

Diagnosis:

The slender, Cerithium-1ike
shell 1is provided with a siphonal canal
that twists to the left. The sculpture

consists of coarse axial ribs which beginn

turreted,

low on the upper flank and become stronger
in the central portion of the whorl. Axial
ribs are crossed by numerous spiral
ridges. Right below the suture the whorl
is flattened and may even be slightly con-
cave here. The embryonic shell consists of
two smooth whoris.

Derivatio nominis: The genus name
represents a combination of the locality
of occurrence in the French and Swiss Jura
and the similarity with the modern fresh

water genus Melanatria Bowdich, 1822.

The genotype is J. rugosa (Dunker, 1843).

Discussion:

Members of the genus Procerithium Cossmann
1902 and also of the subgenus Rhab-
docolpus Cossmann, 1906 from the Jurassic
were preferred by Huckriede (1967) to
classify this species. But they represent
fully marine species with a characteristic
(Schrbder 1991, Bandel &
Maxwell 1in prep.). Juramelanatria rugosa

larval shell

has been an 1inhabitant of brackish or
fresh water and had no planktotrophic
larva but hatched after completed metamor-
phosis.

Juramelanatria rugosa (Dunker, 1843)
Plate 2, Figures 17,18,19, Plate 3, Fig.1.

1843 Melania rugosa Dunker, Uber den nord-
deutschen Walderton.- Kassel.

1942 Pachychilus (Pachychiloides) manselli
(De Loriol), Arkell, Gastropods of
the Purbeck beds.- p. 97, fig.22-25.

1967 Procerithium (Rhabdocolpus) rugosus



(Dunker), Huckriede, Molluskenfauna
aus Jura, Serpulit und Wealden.- p.
192, pl.25, 18-31. Here an extensive

synonomy is found.

Description:

With up to 8 whorls the about 4 mm long
shell is 1.3 mm wide and has a spiral an-
gle of 27°. The whorls are convex, separa-
ted by shallow sutures and carry about 10
axial ribs and about 7 spiral threads. The
upper flank of each whorl is flattened and
axial ribs end or become lower in this de-
pression. The base is flatly rounded, bor-
dered by two spiral carinae and is co-
vered by faint spiral lines. The aperture
is drawn out into a siphonal canal that is
twisted toward the columella. The early
whorls consist of a smooth embryonic shell
with 0.3 mm width and height with an indi-
stinct transition into the teleoconch af-
ter two whorls (P1.2, Fig. 19).

Studied material comes from the Tlocali-
ties: Bienne, Bonlieu, Lavans-les-Saint-
Claude, Chapeau de Gendarme and Val de
Fier. 89, 93.

Stored in the collection of the GPIuM un-
der SGPIHM Kat.Nr. 3213.

Genus Juramelanoides nov. gen.

Diagnosis:

The slender, turreted shell is similar to
that of modern Melanoides Olivier, 1804
with aperture angular at it lower end and
sculpture consisting of spiral ribs. The
embryonic shell is roundish, smooth and
consists of less than two whorls. It is
succeeded by the teleoconch without an in-
termediate larval shell.

Derivatio nominis: The genus resembles
modern Melanoides 1in the shape of the
shell and occurs in the Jura.

The genotype is Juramelanoides villersense
(de Loriol, 1865).
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Juramelanoides villersense (De Loriol,

1865)

Plate 3, Figure 2,7.

1865 Cerithium villersense de Loriol, De
Loriol & Jaccard, Infracrétacée du
Jura de Villers-le-Lac.- p.35, pl.
3, fig. 1.

1884 Cerithium villersense, Maillard, In-
vertébrés du Purbeckien du Jura.- p.
45, pl.1, figs. 21, 22.

Description:

The shell is slender and consists of many
whoris. A 3 mm Jlong shell consists of
about 8 whorls with rounded flanks and
well developed sutures. The apical angle
is about 22° and the base of the aperture
is rounded with a straight, raised inner
lip. The sculpture consists of spiral
ridges that increase in number with conse-
cutive whorlis. On the second whorl two
ribs are present, on the fifth whorl five
are seen. The base is rounded and bears an
additinal rib and a narrow umbilicus. The
inner 1lip 1is folded over and almost
straight forming an angle with the well
rounded outer 1ip at the base. Only the
first 0.18 mm wide whorl 1is smooth and a
spiral rib appears indistinctly within the
second whorl.

Studied material from locality: Lavans-
les-Saint-Claude, from the French Jura.
Stored in the collection of the GPIUM un-
der SGPIHM Kat.Nr. 3214,

Genus Pyrgulifera Meek, 1877

Pyrgulifera purbeckiensis n. sp.
Plate 3, Figures 3,4,5,6.

Description:

The broadly turriculate shell bears more
than 4 whorls when 2 mm high and is about
1.5 mm wide. The apical angle of the first
two whorls lies around 70° later it de-
creases to about 50°. Almost two whorls



are smooth with the first measuring 0.3 mm
in width. On the third whorl
rib, on the fourth three and on the fifth

one spiral
five narrow ridge- like ribs are present.
The aperture is rounded on the outside and
straight on the
high.
than high (0,4 X 0,5 mm) and consists of

inner 1lip and wider than
The embrycnic shell is a bit wider
two smooth rounded whorls.

Col de
Blanchet and Crozet from the French Jura.
Portland Purbeck Bri-
GG 22455.

Studied material from localities:

Little Chicksgrave,
tish Museum collection Nr.

Types: The holotype is the figured speci-
men (pl. 3, Fig.4,6) Nr. GG 22455 from the
British Museum collection. Further type
material from the French Jura, Tlocality
Crozet (pl1. 3, Fig. 3).

Stored in the collection of the GPIuM un-

der SGPIHM Kat. Nr. 3215.

Derivatio nominis: A Pyrgulifera from the
Purbeckian strata in England and France.
Stratum typicum: Purbeckian of Portland,
Little Chicksgrave in England and Crozet
in the French Jura.

Discussion: The three cerithicidean spe-
cies from the Purbeckian of the Jura are
but united by
the simple shape of their embryonic shell.
siphonate

of rather different type,

Jurame lanatria represents a
form, while the aperture of Juramelanoides
has no siphuncular canal but only an angu-
lar frontal end. Pyrgulifera purbeckiensis
has a somewhat angular aperture with a
broad short anterior end. This species re-
of
Pyrgulifera from the Upper Cretaceous of
Ajka in the Bakony Mountains of Hungary
(Riedel, 1990, fig.153). Huckriede (1967,
p. 187) described Pyrgulifera? degenhardti
(Dunker & Ebert, 1885)
German Purbeckian. It is not clear whether

sembles very much the juvenile shell

from the northern
P. purbeckiensis represents juveniles of
adults that perhaps grew to similar shape
and size as P.
high shells)

degenhardti (over 10 mm

and in this case may have
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aquired similar shape as the Upper Creta-
ceous members of this genus, or whether

its individuals remained small. The ceri-
thoids from the Purbeckian of the French
Jura represent fresh water or brackish wa-
ter species that could have brooded their
released them as fairly

young and large

sized crawling benthic snails as 1is found

in modern Melanoides as counterpart to Ju-

ramelanoides and the 1living Lavigeria
Bourguignat, 1888 as counterpart to Pyrgu-
lifera (Riedel, 1990). Juramelanatria has

such a small embryonic shell that it could
well have hatched from a free egg mass si-

milar to modern Fagotia Bourguignat, 1884,

Heterostropha Fischer, 1885

Allogastropoda Haszprunar, 1985

valvatoidea Gray, 1840

Provalvatidae n. fam.
Diagnosis:

like shell
early ontogenetic first whorl

The Valvata - bears a smooth,
sinistral
its

that dips below apical surface with

posterior end. The type of the group is

represented by the genus Provalvata.

Genus Provalvata n. gen.

Diagnosis:
The adult shell is 1ike that of modern
valvata O.F. Muller, 1774 and cha-

racterized by a round aperture and a wide
umbilicus. The early ontogenetic shell is
sinistrally coiled and the most

apical portion of the shell dips below the

smooth,

apical surface.

Genotype is Provalvata helicoides (de Lo-

1865) from the Jura of the locality
Lavans-les-Saint-Claude.

riol,

Derivatio nominis: According to the here

used phylogenetic model Vvalvata is the

modern relative of Provalvata.
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Provalvata helicoides (de Loriol 1865)

Plate 3, Figures 8,9,10,11,12,13,14,15.

1856 Valvata helicoides (Forbes, 1851
Manuscript) de Loriol, De Loriol &
Jaccard, Infracrétacée du Jura de
Villers-le-Lac.- p. 33, pl. 2, Tfig.
21-24.

1884 Vvalvata helicoides Forbes, Maillard,
Invertébrés du Purbeckien du Jura.-
p. 87, pl. 2, figs 10, 11.

1942 Valvata helicoides (Forbes, 1851 MS)
de Loriol 1856, Arkell, Gastropods of
the Purbeck.- p. 89, fig. 14, 60-62.
Here also complete synonomy of older
authors.

1967 Valvata
Huckriede, Molluskenfauna aus Jura,

(Cincinna) helicelloides
Serpulit und Wealden.- p. 164, pl.
23, figs.

extensive synonomy.

32-41. Here 1is also an

According to Arkell (1942) the history of
the holotypus 1is somewhat complicated.
While de Loriol had based his description
on a drawing from specimens found in Eng-
land, the actual first validly described
specimens come from the Jura. Reexamina-
tion of specimens from both Purbeckian oc-
currences confirm that they belong to the
same species.

Description:

The 5 well rounded whorls of the shell
form a low discoidal spire. Sutures are
deep and sculpture is absent with the ex-
ception of growth lines. The aperture is
round and the umbilicus deep and wide (de
Loriol, 1865). The normal ratio of hight
to diameter is 0.6 to 1 in the Dorset ma-
(Arkell, 1942). Huckriede (1967)
also noted that the spire may be very low

terial

and some individuals from the Serpulit in
northern Germany are even planspirally co-
iled.

It must be added to the species de-
scription that the embryonic whorl measu-
ring more than 0. 2 mm in greatest width
is sinistrally coiled with the most apical
part dipping below the apical surface.

Studied material: Provalvata helicoides
is a very common gastropod from almost all
gastropod bearing samples of the Purbeck
facies of the Swiss and French Jura and
also present 1in the studied samples from
England.

Housed in the collection SGPIHM Kat. Nr.

3216.

Discussion:

Huckriede (1967) renamed Valvata helicoi-
des 1into V.  helicelloides because the
first name was preoccupied by a species
from the Neogene of Hungary. With the
establishment of the new generic name Pro-
valvata for Valvatoidea with a clearly si-
nistral first shell that is smooth and
dips below the apical surface, the old
species name 1introduced by de Loriol can
be utilized again.

(1967) demonstrated that
Provalvata helicoides is a common species

Huckriede

all over Europe occurring in the Upper Ju-
rassic to Lower Cretaceous deposits of
brackish water and fresh water. This sta-
tement can be fully confirmed.

Provalvata sabaudiensis (Maillard, 1884)

Plate 3, Figures 16,17,18,19,20.

1884 Valvata sabaudiensis Maillard, Pur-
beckien du Jura.-, p. 68, pl. 2, fig.
12, 13.

1898 Valvata sabaudiensis, Koert, Grenz-
schichten zwischen Jura und Kreide
auf der Sudseite des Selter.- p. 42.

1942 Valvata sabaudiensis , Arkell, Ga-
stropods of the Purbeck.- p. 90, fig.
15.

1967 Valvata (Cincinna) proavia Huckriede,
Molluskenfauna aus Jura, Serpulit und
Wealden.- p. 167, pl.23, figs.15-27;
pl. 24, figs. 2-4.

The holotype comes from the Purbeckian of
the French Jura.

Description:
Sharp, dense, axial, collabral ribs sculp-
ture the postlarval whorls. The shell is
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higher than that of V. helicoides and has
a narrower umbilicus (Arkell, 1842). It is
also generally a bit larger and reaches a
size of 4.5 mm (Huckriede, 1967). It can
be added,
sinistral embryonic shell is a little more

that the almost planspiral,

than 0.2 mm in greatest width and its api-
cal end dips below the plane of the apex.
In the studied material Provalvata
sabaudiensis is difficult to differentiate
from P. helicoides especially when juve-
nile shells are concerned. This is not
only due to the similarity of both spe-
cies, but also due to the great variation
in shell hight and corseness of ribs and
growth lines. A total gradation between
Provalvata helicoides and P. sabaudiensis
is noted.
Studied Material: P. sabaudiensis was
found in the French and Swiss Jura Moun-
tains in many localities of Lower Berria-
sian age. In England the Purbeckian fauna
of Durlston Bay, in beds of Lower and
Middle
shells of this species.
Housed in the collection SGPIHM Kat. Nr.
3297,

Berriasian age holds numerous

Discussion:

According to Huckriede (1967) the holotype
of Valvata sabaudiensis Maillard is lost,
and Arkells (1942) specimen belong to Vval-
vata varicosa Koert. But the new material
collected by Mojon 1indicates that Mail-
lards (1884) material from the Jura Moun-
tains was rather 1like that of Arkell
(1942) from England.

Comparison with recent Valvata and
Cornirostra

The genotype of Valvata is represented by
the modern V. cristata O.F. Muller from
central Europe.

The embryonic shell of Recent and Up-
per Cretaceous Valvatidae is either
planspirally or slightly sinistrally coi-
led (Riedel, 1990) and it remains on the

surface of the apex. In Provalvata it

shows a distinct sinistral appearance,
with the apex dipping clearly below apical
surface. The size of the embryonic shell
of Provalvata also compares well with that
of modern Valvatidae, but its sculpture
differs. While modern Valvata as well as
the Upper Cretaceous Pachystoma varicatum
Tausch from the Campanian Gosau deposits
of Ajka in the Hungarian Bakony Mountains
have a sculptured embryonic shell that of
Provalvata is smooth.

Most recently Ponder (1990) reco-
gnized marine representatives of the val-
vatoidea 1in the Australian Cornirostra
Ponder, 1990. The shell of C. pellucida
(Laseron) is very similar to that of Pro-
(Ponder 1990, Fig.
5). The embryonic shell of Cornirostra

valvata helicinoides

resembles 1in size and shape that of Pro-
valvata
sculpture of the first half whorl. Corni-

but has a reticulate pattern as
rostra lives on seagras in shallow, warm
lagoons and bays with fully marine water.
It could well represent a member in the
direct line of marine valvatoids (Corni-
rostridae Ponder, 1990) from which Pro-
valvata migrated into fresh water during
Jurassic time and may have given rise to

the fresh water Valvatidae of our time.

Acteonoidea d’Orbigny, 1942

Cylindrobullinidae Wenz, 1947

Genus Ceritellopsis Fischer, 1961

Diagnosis:

The shell is ovoid- biconical and has a
turreted spire with pronounced shoulders.
Apical whorl faces are flattened and form
a corner with the Jlateral faces. The
sculpture consists of broad axial ribs and
fine growth 1lines which run obliquely
backward in the apical shoulder. The aper-
ture 1is of obliquely subelliptical out-
line. The inner 1lip is thinly reflexed and
accompanied by a narrow umbilical niche.
The heterostrophic early ontogentic shell
forms an angle between 90° and 45° between
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the axis of its sinistral whorls and the
axis of the dextral teleoconch. Ceritel-
is here based on C.

lopsis complacita

(Huckriede) as type.

Ceritellopsis complacita (Huckriede 1967)
Plate 3, Figure 21,
Plate 4, Figures 1,2,3,4,5.

1967 Ceritella (Ceritellopsis) complacita
Huckriede, Molluskenfauna aus Jura,
Serpulit und Wealden.- p.196, pl. 18,
figs. 9-30.

Description:

The diagnosis of the genus fully applies
and the whorls of the shell form a stair-
like spire. An about 2 mm high shell con-
sists of 4.5 whorls with growth lines twi-
sting back into a low sinus at the apical
flattening. The 0.18 mm wide embryonic
shell 1is clearly heterostrophic with a
twist of less than 90° between the axes.
Its surface is smooth and it consists of a
bit more than one whorl. The teleoconch
has some radial ribs of which about 10 are
counted in the fourth whorl. The ribbing
may be quite well developed or may almost
be absent and it begins within the third
whorl., The aperture 1is of drop-like shape
and higher than wide. In contrast to Pty-
chostylus harpaeformis which has a gene-
rally similar shell shape, the inner 1ip

bears no thickening and the aperture is

wider.
Studied material: From localities Tu-
scherz, Lavans-les-Saint-Claude, Crozet,

val de Fier, Col du Blanchet, Bienne.
Housed 1in the collection as SGPIHM Kat.
Nr. 3218,

Discussion:

The genotype of Ceritella is C. acuta
Morris & Lycett 1850, an ovoid, biconical
form with smooth flanks of the whorls.
Huckriede (1967) introduced the subgenus
Ceritellopsis Fischer 1961 to include

species of grossly similar egg-shaped

shell with heterostrophic early whorls but

with flattend apical sides of the whorls.
This subgenus 1is here raised to generic
rank, based on the species Ceritellopsis
(Huckriede 1967) from the Lo~
wer Kimmeridge in

complacita
Hannover, Northern
Germany .

Huckriede's (1967) illustrations of 5
species of his Ceritella (Ceritellopsis)
from the Purbeckian of Northern Germany
show a transiton from species with short,
oval shell with relatively short spire as
in Ceritellopsis parvula (Roemer), to spe-
cies with more slender outline and a spire
as high as the last whorl as in Ce-
ritellopsis gramanni (Huckriede), to forms
with larger last whorl like Ceritellopsis
complacita (Huckriede) and finally forms
with very slender shells as 1in Ceri-
tellopsis plicatula (Huckriede).

This transition within the genus Ce-
ritellopsis from short stubby forms to
long and slender forms as documented by
Huckriede (1967) can serve as model for
the changes in shell shape found within
different lineages of the Cylindrobullini-
dae. This systematic unit of heterostropic
gastropods with simple aperture is well
documented from the Upper Triassic of Peru
(Haas, 1953) and the
(Bandel, in prep.). In Peru a transitional

Italian Alpes

group of species connects the smooth Cy-
lindrobullina Ammon, 1878 with forms ha-
ving axial ribs and forms aquiring turre-
ted shape as in Consobrinella Haas. In the
St. Cassian Formation of the Dolomites Cy-
lindrobullina grades into more rounded
ovoid forms similar to those found in the
North German Jurassic and with members at-
tributed the genus Actaeonina Orbigny, 1847
(as defined by Schréder, 1991).

The whole group of the Cylindrobulli-
nidae may well have arisen in Paleozoic
times, even though the heterostrophic na-
ture of Carboniferous shells with similar
shape to Cylindrobullina still has to be
documented. In Mesozoic times Cylindro-
bullina may be connected to the Acteo-
nellidae. Members of the genus Ptychosty-
Jlus placed within that group differ from
Ceritellopsis mainly by the presence of a
columellar fold and otherwise have very



similar shape.

A comparison with modern gastropods
is difficult. We do not know whether we
should
with modern cephalaspideans 1like Retusa

connect the Cylindrobullinidae

Brown, Acteocina Gray or Cylindrobulla
Fischer, with short spired Pyramidellidae,
or with the Ellobiidae among the Archaeo-

pulmonata.

Acteonellidae Zilch 1959

Genus Ptychostylus Sandberger 1870

The genotyp 1is Melania harpaeformis Koch &
Dunker from the German Wealden and was
extensively described by Huckriede (1967).

Ptychostylus harpaeformis (Koch & Dunker

1837)

1837 Melania harpaeformis Koch & Dunker,
Oolithengebirge und dessen Versteine-
rungen.- p.57, pl.4, fig.15.

1870 Ptychostylus harpaeformis, Sandber-
ger, Land- wund SuBwasserconchylien
der Vorzeit.- p.58, pl.2, fig. 15.

1942 Ptychostylus Arkell,
Gastropods of the Purbeck.- p.112,
figs.40, 41. (See for complete
synonomy before 1840)

1967 Ptychostylus harpaeformis, Huckriede,

harpaeformis,

Molluskenfauna aus Jura, Serpulit und
Wealden.~- p.201, pl. 15, figs. 7,9~
12, pl. 16, figs 1-8. See also for
further synonomy.

Description:

According to Arkell (1942) the shell grew
to a size of 16 mm length and 8 mm width.
Growth 1lines and the upper ends of axial
ribs are strongly retrocurrent as they ap-
proach the suture. The narrow aperture is
wider near the base than above and the in-
ner 1ip bears one strong fold. The shell
is of 1long cylindrical shape with flat-
tened apical portion of each whorl and an-
gular corner to the flank. The sculpture
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is variable and Huckriede (1967) noted
specimen with strong radial ribs and nodes
as well as such which are almost smooth.
The only shell belonging to this species
in the studied fauna comes from the sec-
tion at Bienne. It consists of 5 whorls,
is almost 4.5 mm long and 2 mm wide. The
most apical whorls are corroded. This
shell looks similar to those presented in
Arke]\’s (1942, fig.40,41) drawings and in
Huckriede’s (1967, pl. 16, figs. 5-6) pho-
tographs.

Studied material: Locality Bienne from the
Swiss Jura. Collection SGPIHM Kat. Nr.
3219.

Ptychostylus guimarotensis n. sp.
Plate 4, Figures 18,19,20,
Plate 5, Figures 1,2,3.

1942 Ptychostylus cf. philippi (Dunker),
Arkell, Gastropods of the Purbeck.-
p. 113, fig.45.

Description:

The 2,4 mm high shell is 1 mm wide, con-
sists of 4 whorls of the teleoconch and
shows its greatest width in the upper half
of the last whorl (P1.4, Fig. 18). The up-
per flanks of the whorls are rounaed and
connect the flat apical whorl side with
the vertical lateral sides. Growth 1lines
form a low sinus in the apical portion of
the whorl. The early ontogenetic shell is
clearly heterostrophic and is half burried
within the apical portion of the teleo-
conch. The axis of the sinistral first
0,25 mm wide whorl forms an angle of
about 60° with the axis of the teleoconch
(P1. 4, Fig.19, P1. 5, Fig.3). The colu-
mellar fold lies in anterior position and
is from the second whorl of the teleoconch
onward well developed, while it 1is quite
Tow before that.

Derivatio nominis: Named according to the
locality of the old mines of Guimarota
where the Paleontological Department of
the F.U. Berlin carried out scientific ex-
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cavations.

Locus typicus: Guimarota mine near Leiria
in Central Portugal.

Stratum typicum: Guimarota-Layers, Lower
to Middle Oxfordium, Jurassic (Helmdach
1971, Brauckmann 1978).

Holotype: The 1in Plate 4, Fig. 18 i1-
lustrated specimen along with the syntypes
illustrated in Plate 4, Figs. 19, 20 and
Pate 5, Figs. 1,2,3. The types are housed
in the collection of the GPIuM Nr. SGPIHM
Kat. Nr. 3220.

Discussion:

Arkell (1942) pointed out that Sandberger
(1870) had already seen great differences
to Melanopsis existing in the shape of
the folded columella. Still the genus Pty-
chostylus had been placed with the Mela-
nopsidae (Wenz, 1941). Arkell (1942) poin-
ted out that the columellar fold and the
direction of the growth Tines rather indi-
cate a placement with the Ellobiidae. He
noted a similarity to the Cenomanian Rhy-
tophorus Meek, 1872 from the USA that has
two columellar folds and has always be
placed in the Ellobiidae. Arkell (1942)
also noted a link to the genus Auriculi-
nella Tausch, 1886 of the Upper Creta-
ceous of Ajka in Hungary. He expresses the
opinion that Ptychostylus, Rhytophorus,
Auriculinella and Ellobium form a con-
tinuous morphological series. Huckriede
(1967) supports Arkells systematic place-
ment but noted that there is no resorption
of 1inner whorl as is common among modern
ellobiids. He also demonstrated the great
variability of the shell of this species
from Northern Germany, and found it to be
a good indicator of brackish water condi-
tions.

Arkell (1942) and Huckriede (1967)
had not noticed the sinistral coiling of
the first whorl of Ptychostylus harpaefor-
mis which would have supported their ideas
to the systematic placement of the genus.
The onset of the teleoconch connected to a
heterostrophic twist from left to right

hand coiling at an angle of about 60° pla-
ces the genus Ptychostylus with hete-
rostrophic gastropods as are the Ellobii-
dae. Ptychostylus guimarotensis with its
smooth non ribbed shell reminds of species
of the genus Trochactaeon from Upper Cre-
taceous occurrences. Trochactaeon may be
very similar 1in shape differing only in
regard to the larger size, more narrow
aperture and the presence of two or more
columellar folds. Some of the members of
the genus Trochactaeon also Tlived in
brackish water, while others preferred
open marine lagoonal environment (Mustafa
& Bandel, 1991). This ecological diffe-
rence may be correlated with a difference
in their relation to larger groups of the
Heterostropha. It is better to retain the
representatives of Trochactaeon character
within the Acteonellidae, even though dif-
ferences to the Cylindrobullinidae are
small. Ptychostylus harpaeformis differs
from Ceritellopsis complacita mainly by
the absence of the columellar folds in the
latter. This does not represent a very
drastic difference as we know from modern
Ellobiidae.

Archaeopulmonata

Ellobiidae H. & A. Adams, 1855

Genus Melampoides Yen, 1951

Diagnosis:

The shell 1is of reversed egg-shape and
looks a little bit T1ike a small Melampus
with conical spire and with the last whorl
larger than two-thirds of the spire. The
aperture 1is 1long and narrow, wider and
rounder anteriorly and of simple outline.
The columella bears plicae on its anterior
portion. The genotype is M. clarkii
(White) from the Upper Cretaceous of Wyo-
ming. To this diagnosis can be added that
the shell is heterostrophic with the axis
of coiling of the early sinistral shell
forming an angle of almost 90° with the

axis of the dextral teleoconch.



Me lampoides jurassicus n. sp.
Plate 5, Figures 4,5,6,7,8,9,10,11.

Description:

A shell with 6 whorls is 3 mm high and 1,8
mm wide. Several fragmented shells are
preserved of which non has the anterior
portion of the columella preserved. It
thus remains unkhown how many, 1if any
folds are present on the columella. The
early shell consists of a bit more than
one whor1l measuring about 0,22 mm in dia-
meter (P1.5, Fig.8,9,10). By comparison
with modern Melampus its size indicated
the presence of a planktotrophic larva in
the 1ife- cycle of the species. While the
sinistral larval and embryonic shell is
smooth the first whorl of the teleoconch
features a very fine spiral pattern of
grooves and ridges. In the second whorl of
the teleoconch this pattern disappears and
a pattern of several incised, irregularly
undulating spiral 1lines appears (P1. 5,
Fig. 11). The line below the suture is al-
ways present, while the other lines vary
in number individually and seem to be
easily corroded. The growth lines are sim-
ple and form a shallow Jlobe-like recess
Jjust below the suture which 1is pronounced
by the strong subsutural spiral incision.

Derivatio nominis: Named according to its
occurrence in the Upper Jurassic of

Portugal.

Locus typicus: Guimarota mine near Leiria
in Central Portugal.

Stratum typicum: Guimarota-Layers, Lower
to Middle Oxfordium, Jurassic (Helmdach
1971, Brauckmann 1978).

Holotype: The in Plate 5 Fig. 5 illustra-
ted specimen along with the syntypes i1lu-
strated in Plate 5, Figs. 4, 6, 10. The
types are housed in the collection of the
GPIuM Nr. SGPIHM Kat. Nr. 3221 (holotype)
Nr. 3222 (syntypes).
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Genus Proauriculastra n. gen.

Diagnosis:

The Hydrobia-l1ike shell has a hete-
rostropic protoconch with an angle of
about 50° formed by the axes of the sini-
stral early whorl and the dextral teleo-
conch.

The genotype 1is Proauriculastra dubisien-
Loriol 1865) from the Jura
Mountains and locality Lavans-les-Saint-
Claude.

sis (de

Proauriculastra dubisiensis (de Loriol,
1865)
Plate 4, Figs. 7,8,9,10,11,12,13,14,15,186.

1865 Bithinia Dubisiensis de Loriol, De
Loriol & Jaccard, Infracrétacée du
Jura de Villers-le-Lac.- p.30, pl. 2,
fig. 19.

1884 Bythinia Dubisiensis, Maillard, Pur-
beckien du Jura.- p. 60, pl. 2, fig.
1,2.

1898 Bythinia ODubisiensis, Koert, Grenz-
schichten zwischen Jura und Kreide
auf der Sludseite des Selter.- p. 40,

one fig.

1942 "Bithynia" dubisiensis, Arkell, Ga-
stropods of the Purbeck beds.- p.95,
fig. 58

1940 Hydrobia forbesi Arkell, Arkell, Ga-
stropods of the Purbeck beds.-p. 93,
figs 9,10

1967 Hydrobia
Huckriede, Molluskenfauna aus Jura,

dubisiensis (de Loriol),
Serpulit und Wealden.- p. 175, pl.
22, figs. 36.37.

Description according to Arkell (1942):
The shell with 7 whorls is up to 6.25 mm
long and 2 mm wide and shows an spiral an-
gle of 20°- 25°. The shell is slightly pu-
piform with the last whorl less than half
the total height. The sutures are obligue
and impressed and the aperture is ovate.
There are no other sculptural features but
growth Tlines.
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According to the description of de Loriol
(1865) this common shell reaches 3 mm in
length (Loriol’s figure shows an incom-
plete specimen) and is of oval- elongate
shape. The apertural margin is closed and
raised from the columella to form a very
narrow umbilicus. It seems that commonly
growth stopped with 5 whorls completed,
and such 1individuals would have about a
Individuals with 6,5
whorls have double length. It is also pos-

Tength of 3 mm.

sible, that there are actually two spe-
cies, one stopping growth at lesser size
and another with larger shell and one more
whorl. The early whorls are of the same
dimensions in both forms. Since both cooc-
cur in the same fauna and are very close
in shape this task of separating them was
not undertaken and both were considered as
mere ecolgical variants of the same spe-
cies. The common European ellobiid Ova-
tella myosotis displays similar variants
as we were able to demonstate with aqua-
rium populations originally collected a
few years ago from the Baltic Sea and the
Mediterranean Sea.

Own observations on material from

Dorset and the Jura confirm the presence
of this pupiform shell with heterostrophic
protoconch 1inh both localities. The sini-
stral embryonic shell connects to the te-
leoconch with an angle of about 50° bet-
ween axes of coiling (P1.4, Figs. 12,15).
The transition from sinistral to dextral
shell coincides with strong growth 1lines
most probably marking the time of hat-
ching from the egg mass. The embryonic
shell is almost 0.2 mm wide and its apical
end is covered by the first whorl of the
teleoconch. A shell with 6.3 whorls is 4.3
mm long and 2.2 mm wide (from the Cherty
Freshwater Bed, Durlston Bay).
Studied material: Proauriculastra is a
very common gastropod in all Purbeckian
samples from the Swiss and the French Jura
Mountains. P. dubisiensis also occurs in
the samples from Durlston Bay in Lower
Berriasian and Middle Berriasian deposits.
Deposited in the collection SGPIHM Kat Nr.
3223 and 3224,

Discussion:

Arkell (1942) noted a close affinity in
shape to Hydrobia balatonica Tausch from
the Upper Cretaceous of Ajka. The compari-
son of the first whorls of Proauriculastra
dubisiensis with those of Hydrobia bala-
demonstrates that the Tlater has
the hydrobiid protoconch (Riedel, 1990)

while the former is heterostrophic.

tonica

Individuals from Lulworth Cove and
Portesham Quarry from the Cherty Freshwa-
ter Beds and the Charophyte Chert of Dor-
set are common and fit into Arkell’s
description. Most individuals are smaller,
ranging in size between 3 and 4.5 mm. The
shell is more or less slender so that the
apical angle ranges between 25 and 40 de-
grees. The individuals studied had 4 to 6
whorls. With an additional whorl and ta-
king into consideration the large varia-
tion in the length width ratio, it is most
likely that this common species was the
one described as Hydrobia forbesi by Ar-
kell (1940) and Bithinia dubisiensis by de
Loriol (1865).

The heterostrophic shape of the em-
bryonic shell places this common gastropod
of the Purbeckian in Dorset and 1in the
Jura into the Heterostropha and here into
the Archaeopulmonata. Most probably it
also lived in brackish water 1ike most of
the modern Ellobiidae and its modern coun-
terpart Auriculastra. Two characters sepa-
rate Proauriculastra dubisiensis from the
general shape of the Ellobiidae. One is
the total lack of spiral ornamentation and
the second 1is the absense of columellar
ridges. But among modern Ellobiidae there
are several species with a smooth shell
(in the genus Auriculastra for example)
and the number of columellar folds is
quite variable. The early shell is just as
that found among modern Ellobiidae in
which the 1larval phase 1is passed within
the shelter of the egg mass, as is the
case in the common European Ovatella myo-
sotis. Mesauriculastra Yen, 1952 has a
similar shell shape, but a wider aperture
and the columella carries folds. Perhaps
this Upper Jurassic species from Colorado
can be shown to be related to Proauricula-
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stra when studied in more detail.

Genus Juramarinula n. gen.

Diaghosis:

The egg-shaped, dextral shell has a sini-
stral protoconch immersed in the apex. The
aperture is long and narrow and two obli-
que folds are present on the columella.
The sculpture consist of narrow, straight,

spiral grooves.

The genus 1is based on Juramarinula durl-
stonensis (Arkell 1942) from the Jura
Mountains of the Lavans-les-

Saint-Claude (LV 12),

locality

Juramarinula durlstonensis (Arkell, 1940)
Plate 5, Figures 12,13,14,15,16,17,18.

1865 Carychium brotianum de Loriol, De
Loriol & Jaccard, Infracrétacée du
Jura de Villers-le-Lac.- p. 23, pl.2,
fig.6.

1942 Ellobium durlstonensis Arkell, Ga-
stropods of the Purbeck beds.- p.
110, fig. 29.

Description of Arkell:

Shell 5 mm long and 2.7 mm wide with the
last whor1 being 3 mm high has blunt spire
and shallow suture. The surface is smooth
without visible growth lines. The aperture
is narrow above and wider below bearing
two strong folds and considerable callus

cover.

The specimens from Lavans-les-Saint-Claude
are well preserved and allow some more in-
formation about this species as was noted
by Arkell. With 4.5 whorls they are 3 mm
high and thus smaller than the English
form. The first whorl is about 0.2 mm wide
and sinistrally coiled. It twists into the
dextral teleoconch with axes of coiling of
early shell and following teleoconch for-
ming an angle of about 45° with each
other. With the onset of adult shell fine
incised striae are present, about 6 on the

first whorl following the protoconch.
These striae move apart on the following
whorl and are only seen just below the su-
ture and on the base. The last whorl is
almost smooth, but some striae are present
on the rounded base. The inner 1lip is
thick and on it the two inclined solid

folds project onto the callus- glaze.

Studied material: Localities Val de Fier,
Col du Blanchet,
scherz, Lavans-les-Saint-Claude from the

Bienne, Bonlieu, Tu-
French and Swiss Jura. Deposited in the
collection SGPIHM Kat. Nr. 3225.

Discussion:

Only one fairly well preserved specimen
representing the holotype and two damaged
further specimen form the material on
which Arkell (1942) based his species. The
specimens here described have a certain
similarity to modern Marinula in regard to
the proportions of the whorls and the
shape of the columellar folds. There is
also some similarity to cephalaspidean
opisthobranchs as found in the Ringiculi-
dae. To place the species Juramarinula
durlstonensis into the modern genus Ello-
bium with its large sized individuals make
little sense, therefore a new genus for
the Purbeckian species is presented here.
It 1is possible that carychium brotianum
de Loriol, 1865 with 3 mm high and 1,5 mm
wide shell belongs here, but Huckriede
(1967) noted that the original to Loriols
study was corroded to much to be of any
use. De Loriol (1865) had seen two ridges
on the columella but they do not show well
in his illustration.

Basommatophora

Genus Prophysa n. gen.

Diagnosis:

The shell is thin, sinistrally coiled and
of ovoid shape. Its spire is conical and
short and the whorls of the teleoconch du-
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ring growth 1increase rapidly. The sculp-
ture consists only of growth 1lines. The
columella twists at its base and has no
folds. The aperture is as wide as high. It
is rounded anteriorly and pointed poste-
riorly.

The genotype is Prophysa bristovii (de
Loriol, 1865) from the Purbeckian facies
of the Jura Mountains.

Prophysa bristovii (de Loriol, 1865)
Plate 5, Figures 19,20,
Plate 6, Figures 1,2,3,4,5,6,7.

1855 Physa Bristovii Phillips, A Manual of
Geology.- p. 349, fig. 277.

1865 Physa Bristovii (Forbes MS) de Lo-
riol, De Loriol & Jaccard, Infra-
crétacée du Jura de Villers-le-Lac.-
p. 88, pl. 2, fig. 9-11.

1942 Physa Bristovii (Forbes MS) Phillips,
Arkell, Gastropods of the Purbeck.-
p. 1068, figs. 33-37, 46-49. (See
syhonomy up to 1940 here).

Description:

The sinistral shell is of oval outline and
has 5 whorls sculptured only by growth 1i-
nes. The diameter of the whorls increases
rapidly and the aperture is narrow with
simple lips and widened anterior portion
(de Loriol, 1865).

To this can be added, that with 5
whorls the shell is about 5 mm high. The
length/width relation changes with growth.
The shells of young individuals are compa-
ratively broader than those of outgrown
individuals which are more slender. The
embryonic shell has a 0.13 mm wide apical
end. With 1.5 whorls and a size of about
0.5 mm first strong growth lines appear.
This may mark the time of hatching from
the egg mass but the embryonic shell gra-
des into the adult shell without visible
changes in sculptural pattern. A shell
from Lulworth Cove in Durlston Bay with 5
whorls is 7 mm long and 4.5 mm wide.

studied material: Prophysa is quite common

in gastropod faunas from the Purbeckian
facies of the French and Swiss Jura Moun-
tains. It is also common in the Purbeckian
of Durlston Bay.

Deposited in SGPIHM Kat. Nr. 3226, 3227.

Discussion:

Arkell (1940) expressed the opinion, that
there is no reason for separating the tall
spired forms as found in Physa wealdiana
Coquand from Physa bristovii with short
spired and bulbous forms. The same morpho-
logy is found also 1in species that have
been described from the Upper Cretaceous
of the USA. These observations can be con-
firmed. A1l extreme forms are interconnec-
ted to each other by shells of transitio-
nal morphology.

Prophysa presents a basommatophoran
shell that could belong to the Physidae,
the Bulinidae and the Physastra branch of
the Planorbidae. A1l these groups have
adult shells.
when the embryonic shell is compared with

rather similar sinistral

these modern forms, studied members of the
Physidae have a more compact form with lo-
wer sutures, the Planorbidae show spiral
sculpture while the Bulinidae are quite
similar to fossil Prophysa (Riedel 18%80).
Prophysa represents a basommatophoran
gastropod, that might have tolerated
brackish water to a degree as is found in
modern Radix living 1in the Baltic Sea.
Sinistral shell shapes have evolved con-
vergently in all larger systematic units
of the Basommatophora. Therefore Prophysa
cannot be placed in one of the different
basommatophoran groups. The simple embryo-
nic shell 1is more 1like that of the
Lymnaeidae and Bulinidae, so that one can
assume that Prophysa belongs into this
group. But features of the morphology of
the embryonic shell are of limited taxono-
mic value, because Basommatophora have to
deal with much yolk during their embryoge-
nesis and therefore retard and simplify
the formation of the early ontogenetic
shell (Bandel 1982). Variations in shell
shape may either give evidence of a rather
variable species or of the presence of se-
veral closely related species with similar



shells. Both possibilities could be backed
up by models of Basommatophora of species
Tiving in the Recent.

Genus Proplanorbarius n. gen.

Diagnosis:

The dextral shell is sculptured in spiral
pattern with rows of pits that cover the
embryonic shell as well as the juvenile
shell. The aperture is as wide as high and
the columella short and bent.

Genotype is Proplanorbarius sanctusclaudi-
us n. sp. from the Purbeckian of the Jura.

Proplanorbarius sanctusclaudius n. sp.
Plate 6, Figures 8,9,10.

Diagnosis:

The generic diagnosis applies. A pattern
of spiral rows of pits covers the embryo-
nic and adult shell in a regular way. The
shell diameter increases rapidly. The
shell 1is of globular outline with wide

drop shaped aperture.

Description:

The 0.9 mm high shell of a juvenile is 0.8
mm wide and consists of almost two whorls.
Rows of pits on the embryonic shell are
present on a smooth background, while on
the teleoconch they are accompanied by
spiral ribs. Here the sculpture consist of
about 22 rows of pits and less spiral 1i-
nes in the second whorl. The embryonic
whorl grades into the adult shell without
interruption and without change in sculp-
ture. The appearance of spiral ribs is
gradational. The first whorl measures 0.3
mm in width.

Studied material: Only found 1in Lavans-
les-Saint-Claude in the French Jura.

Derivatio nominis: The specimen was found
near Lavans-les-Saint-Claude.

Holotypus: The specimen 1illustrated in
P1.6, Fig. 8,9,10 1is deposited in the
collection of the GPIuM Hamburg Nr. SGPIHM
Kat. Nr. 3228.

Stratum typicum: Lower Berriasian of the
Purbeckian facies in the French Jura Moun-
tains.

Locus typicus: Lavans-les-Saint-Claude in
the central Jura Mountains.

Discussion:

Modern Planorbarius produces a less tro-
chiform but nevertheless very similar
shell to Proplanorbarius santusclaudius
when the early whorls are compared (Riedel
1990, figs. 139-141). While the embryonic
shell shows rows of pits in Planorbarius
corneus the juvenile shell shows spiral
ridges with periostracal spines. When
these disappear due to the disintegration
of the organic periostracum, rows of pits
accompanied by ridges remain on the sur-
face of the mineral shell, similar to
those seen on P. claudius. In dimension
the early shell of modern Planorbarius
and Lower Cretaceous Proplanorbarius are
quite similar, with the later a little
smaller. Size as well as sculptural simi-
larities indicate a relationship or a case
of close convergence within basommatopho-

ran stock.

Genus Gyraulus Charpentier 1837

The genotype is Planorbis albus O.F.
Miller, 1774 which represents a very com-
mon fresh water snail found in many Euro-
pean lakes and ponds.

Diagnosis accordig to Zilch (1960):

The sinistral planspiral shell is plane or
concave on the upper side and umbilicate
on the lower side. The sculpture consists
of growth Tlines which are crossed by deli-
cate spiral lines. The rounded aperture is
high and inclined.
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Gyraulus loryi Coquand, 1855
Plate 6, Figure 11-20,
Plate 7, Figures 1-10.

1856 Planorbis Tloryi Coquand, Descriptions
de coquilles fossiles du Jura.- p.47,
pl.5, figs 8-11.

1885 Gyraulus TJloryi Coquand, De Loriol &
Jaccard, Infracrétacée du Jura de
Villers-le-Lac.- 26, pl. 2 fig. 12.

1865 Planorbis cogandianus de Loriol, De
Loriol & Jaccard, Infracrétacée du
Jura de Villers-le-Lac.- p. 27, pl. 2
fig:. 18.

1942 Planorbis fisheri (Forbes MS) Arkell,
Gastropods of the Purbeck.- p.108,
fig. 38.

1967 Anisopsis fisheri (Forbes MS) Arkell,
Huckriede, Molluskenfauna aus Jura,
Serpulit und Wealden.- p.209, pl. 17,
figs. 8-12. Huckriede also presented
an extendend synonomy.

Description:

The sinistral shell reaches a size of 4 to
5 mm in diameter and a hight of 1 to 1.5
mm with 4 rapidly
(Arkell 1942). Huckriede (1967) noticed up
to 6 mm large individuals in Northern Ger-

increasing whorls

many and up to 8 mm large ones in the Jura
Mountains with the same number of whorls
(4). A shell with 4 whorls from Lavans-
les-Saint-Claude measures 7.5 mm in maxi-
mum width. Whorls show a subrhombic cross
section. They have nearly flat shape or
are concave onh the upper side, where also
the greatest diameter of the shell is
found. The upper edge of the whorl is
rounded in young and may be angular in la-
ter whorls. The umbilicus is narrow and
bordered by a high, rounded rim. The aper-
ture is obligque and plain and may become
angular in individuals with well developed
apical edge. Retrocurvate growth lines are
present to well marked and crossed by
fine, more or less developed spiral
striae. Young individuals commonly have
more rounded whorl shape than older ones.
The studied material from the Purbek-
kian facies of England, the Jura and Spain
are indicating that it is quite difficult

if not 1impossible to separate species of
different populations. A comparison of the
embryonic shells shows only different ex-
tremes of morphology. Thus forms with
smooth and strongly sinistral embryonic
shells are present (P1.7, Fig.9,10) as
well as spirally ribbed (P1.7, Fig.4,5)
and almost dextral shells that dip much
less below surface in the umbilical side
(of the sinistral adult shell) (P1.7,
Fig.6). But all shapes and sculptures of
the embryonic shells as well as all shell
shapes of adults are connected by interme-
diates.
Studied material:
present in almost every gastropod bearing

Gyraulus shells are

sample from the Purbeckian facies of the
French and Swiss Jura Mountains. They are
also found in the Purbeckian samples of
Durlston Bay.

Deposited in SGPIHM Kat. Nr. 3229 and
3230.

Discussion:

Arkell (1940) noted that Planorbis fisheri
develops no flanged keel at any part of
its shell. Even though the shell may show
quite a bit of variation, he suggested,
that de Loriol (1865) had correctly regar-
ded the English species as distinct from
Planorbis loryi. The later species, ac-
cording to Arkell, has two carinae. But
still he considered both species as clo-
sely allied. In Planorbis Jjugleri Dunker
1849 from the German Wealden the shell is
even more compressed and the marginal ca-
rina is central, making the whorl section
almost bilaterally symmetrical (Arkell,
1942). But Huckriede (1967) could not find
this species 1in his extensive work on
North German gastropods from the Jurassic-
Cretaceous transition. He created a new
species Anisopsis cherusca for North Ger-
man forms which he considered related to
Anisopsis fisheri.

Huckriede’s (1967) introduction of a
separate genus Anisopsis Sandberger, 1875
for fossil shells that look exactly 1like
modern representatives of members of the
genus Gyraulus makes no sense. It is also



doubtful whether Anisopsis calculus
(sandberger), which is the genotype to An-
isopsis, is a planorbid pulmonate at all.

The difference between all these
forms and species of Jurassic-Cretaceous
Gyraulus lies 1in the presence and absence
of a marginal upper edge and 1its angula-
rity and the width and angularity of the
base near the umbilicus. Transitions are
present between all these forms. Even ex-
tensive statistical studies, to my opi-
nion, will not be able to clarify whether
one species shifted into the other as an
evolutionary process, whether one and the
same species Jjust reacted to differences
of ecological parameters by changes 1in
shell morphology, or whether several mor-
phologically similar species have been 1i-
ving together or in neighboring but physi-
cally and chemically different habitats.

When Gyraulus Joryi is compared with
some members of the same genus from the
Miocene Steinheim Basin or with such from
the Pliocene of Southern France or modern
individuals from European ponds, very few
and no significant differences can be
found. The species that have lived in the
Jurassic-Cretaceous transition time are
Tike the Recent Gyraulus (own data, Riedel
1990). It is possible that Gyraulus Toryi
represents several species that have been
living at that time, but it seems not sen-
seable to differentiate them from each
other by shell features alone when transi-
tional forms 1interconnect all noted mor-
photypes. Wenz & Zilch (1960) stated that
Gyraulus can adapt well to different eco-
logical conditions and react to them with
slight differences 1in shell shape. The
coastal swamps in which the here studied
individuals have lived provided a wide va-
riety of possible environments from pudd-
les to pools and lagoons, from quiet to
running water and from fresh to brackish
water conditions.

Genus Proauricula Huckriede 1967

Diagnosis according to Huckriede (1967):
The thin long egg-shaped shell consists of
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few whorls which are separated from each
other by deep sutures. The final whorl is
drawn out to great 1length (lymnaeiform)
and forms a slit 1ike umbilicus. The aper-
ture is long- oval with two folds on the
columella, the anterior of which is incli-
ned. The sculpture of the first two whorils
is smooth on later whorls consists of un-
dulating axial striae.

The genotype 1is represented by Proauricula
Jaccardi (de Loriol, 1865) from the Jura

Mountains.

Proauricula jaccardi (de Loriol 1865)
Plate 7, Figures 14,15,16,19,20.

1865 Auricula Jaccardi de Loriol, De Lo-
riol & Jaccard, Infracrétacée du Jura
de Villers-le-Lac.- p. 82, pl. 2,
fig. 4,5

1942 Ellobium jaccardi, Arkell, Gastropods
of the Purbeck.- p. 110, fig. 39

1967 Proauricula jaccardi (de Loriol),

Huckriede.- Molluskenfauna aus Jura,

Serpulit und Wealden.- p. 204, pl.

16, figs. 9-15, 20-22.

Description:

According to de Loriol (1865) the shell is
fusiform and high, with 5 to 6 whorls se-
parated from each other by deep sutures.
The whorl diameter 1increases rapidly 1in
size, so that the last whorl is higher
than the former spire. The deeply cancel-
late ornament consists of radial and spi-
ral striae which are of rugose shape. The
aperture is long and narrow and the colu-
mella bears two high ridges of which the
outer is inclined.

New observations on material from the
French and Swiss Jura indicate, that the
about 3 mm long shell consists of 4 whorls
with rapid increase 1in diameter. The
sculpture consists of an increasing number
of ribbon-1ike spiral ribs, 8 to 14 of
which are crossed by raised increments of
growth forming rugose plication. Thus the
overall impression 1is a characteristic
cancellation, noted by Arkell (1942).
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The apical end of the embryonic shell
measures 0.13 mm in width and the first
about 0.4 mm high whorl is smooth and
bears only fine growth lines. With onset
of the second whorl dense radial ridges
appear and spiral ribs come in later. The
transition from the embryonic shell to the
teleoconch is gradational. There 1is no
trace of heterostrophy to be seen.

Studied material: Localities Bienne, Bon-

lieu, Lavans-les-Saint-Claude, Bourdeau
from the French and Swiss Jura, and Lul-
worth Cove in Durlston Bay (Cherty

Freshwater Beds) from England.
Deposited as SGPIHM Kat. Nr. 3231 and
3232.

Discussion:

Arkell (1942) had only fragments of the
species which he could determine by their
characteristic sculpture. Thus the species
is also documented from the Purbeck of
Dorset. Huckriede (1967) reported its pre-
sence from several localities in Narthern
Germany. Lymnaea physoides De Loriol 1865,
(Loriol & Jaccard 1965), from the Jura
Mountains of Villers-le-Lac also noted by
Arkell (1942) from the English Purbeck
Beds as well as remains of Jlymnaeids
mentioned and figured by Huckriede (1967,
pl. 15, fig.8) from Northern Germany re-
present only fragments of juvenile shells.
Arkell (1942) presented a Lymnaea websteri
Arkell based only on one damaged specimen.
This, 1ike Huckriedes juveniles, could
very well represent badly preserved indi-
viduals of Proauricula jaccardi.

De Loriol (1865) thought, that the
columellar folds places Proauricula jac-—
and that it
thus represents the oldest representative

cardi in the genus Auricula

of this genus. Arkell (13942) also sugge-
sted it to be a member of the Ellobiidae,
but rather of the genus Ellobium. Huck-
riede (1967) combined these opinions in
his new generic name representing an early
Auricula which is considered a synonym of
Ellobium. He differentiated it from Mesau-
Yen 1952 by the presence of
the parietal fold.

riculastra

But neither Auricula, nor Ellobium
can be related to Proauricula Jjaccardi.
The embryonic shell is that of a fresh wa-
ter Basommatophoran and resembles that of
modern Lymnaea or Radix in shape and
size (Riedel, 1990). It 1is not similar to
the embryonic shell of Ellobiidae which
still have a heterostrophic twist from si-
nistral embryonic and larval shell to dex-
tral adult shell, present even in those
species, where the larval stage is retai-
ned within the egg capsule (Harbeck, in
prep.). As in Lymnaea the transition from
the embryonic shell to the shell of the
adult 1is gradational and even crescentic
growth lamellae connected to spiral ridges
occur (Bandel, 1982, Fig. 100B), but much
more delicately as 1in Proauricula jac-
cardi.

Modern Lymnaea does not have columel-
lar folds, but they are present 1in the
Chilinidae, a group of freshwater snails
from Southern America. These are conside-
red to represent a primitive group of the
Basommatophora and Wenz & Zilch (1960)
even includes them with the Lymnaeidea
among them. The adult shell of Proauricula
could well represent an early member of
the Chilinidae. According to Brace (1983)
Chilina retains remnants of a larval phase
in 1its ontogeny, among which 1is the
formation of a sinistrally coiled embryo-
nic shell. This differs from modern
Lymnaea and is similar to modern Latia
from New Zealand (own observations). It is
quite feasable that Proauricula may re-
present a member of the group of Basomma-
tophora from which the modern Lymnaea and
close relatives like Radix and Galba have

originated.

Stylommatophora

Genus Cherusciola Huckriede 1967

The genotype is represented by Cherusciola
nitida Huckriede 1967 from the Middle
Kimmeridge of Sihlfeld near Fallersleben
in Northern Germany.



Diagnosis of the genus adopted from Huck-
riede and slightly extended:

The shell consists of 3 to 4 whorls with a
rapid increase in diameter. The whorls are
separated from each other by deep sutures.
The columella surrounds a narrow deep um-
bilicus and carries one strong fold in the
anterior center of the 1inner 1ip and
another fold near the umbilicus, which may
be weak or absent. The embryonic whorl
does not deviate from the coiling of the
teleoconch.

Cherusciola mojonia n. sp.
Plate 7, Figures 11,12,13.

Diagnosis:

The species has the characters of the ge-
nus Cherusciola. The columellar plicae are
both strong, and the anterior one is
continuous into the anterior tip of the

columella.

Description:

The shell consists of 3.7 whorls and is
1.4 mm high and 1 mm wide. The embryonic
shell is smooth and consists of more than
one whorl. It measures more than 0.3 mm in
diameter and 1is smooth. Its transition
into the teleoconch is gradual with a
straight pattern of dense growth lines be-
coming apparent. The callus of the inner
lip ends just in front of the thick and
smooth folds. These considerably constrict
the narrow aperture.

Studied material: The only specimen of
this 1ittle snail comes from Bienne in the

Swiss Jura.

Derivatio nominis: In honor of Pierre-
Olivier Mojon.

Holotypus: The illustrated specimen, col-
lection of the GPIuM, Hamburg nr. SGPI-
HMKat. Nr. 3233.

Locus typicus: Bienne in the Swiss Jura.

Stratum typicum: Lower Berriasian Purbek-

kian facies in the Jura.

Discussion:

The large smooth embryonic shell with gra-
dual transition into the Jjuvenile shell
indicates a connection with land snails
with large lecithotrophic eggs and adult-
like juveniles hatching from them. One or
two columellar folds may be found in mem-—
bers of the Achatinelloidea and Pupil-
loidea of the stylommatophoran pulmonates.
Cherusciola could well be a member of
these landsnails and would than not have
lived in brackish or fresh water, as sug-
gested by Huckriede (1967), but nearby in
forest litter.

Stylommatophoran gastropod species and
genus indet.
Plate 7, Figures 17, 18.

The slender ovoid shell with three whorls
is 1,3 mm high and 1 mm wide. Its sculp-
ture consists of collabral low folds cros-
sed by indistinct spiral ridges. The em-
bryonic shell measures about 0,3 mm in its
first whorl and fuses with the teleoconch
without interruption and change in morpho-
logy. The first whorl is smooth. Its size
is characteristic of a terrestrial gastro-
pod developing from a yolk-rich egg. The
shell is preserved not well enough to lo-
cate its place in the taxonomic system,
but it could well represent a pulmonate
landsnail.

Studied material: Col du Banchet 1in the
French Jura. The specimen is deposited
with Kat Nr. 3234 in SGPIHM.

III. Discussion of the Wealden facies
and taxonomic conclusions.

A major regression at the Jura/ Cretaceous
boundary caused widespread formation of
coastal swamps on the Iberian plates as
well as in central and western Europe.
With the rise of the sea level brackish
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water conditions developed within Berria-
sian times in many parts of the lowland
areas. It was considered that the mollus-
can fauna present within these deposits
represents a classical freshwater assem-
blage (Schudack & Schudack 198%8). The ty-
pical forms considered as Valvata, Physa,
Viviparus, Planorbis today are not found
in brackish water. In addition to the ga-
stropods foraminifera as well as certain
ostracodes have never lived in fresh water
(Schudack & Schudack 1989), but remains of
Charophytes are also common.
(1987) and
Strasser (1987) demonstrate the presence

Strasser Deconinck &
of shallowing- upward sedimentary cycles
that developed on a flat Pubeckian carbo-
nate platform ranging from the area of the
Jura to Southern England. Its formation
was connected to the closure and reopening
of a shallow extension of the northern
margin of the Tethyan ocean across the
Paris Basin to the north. Up and down
movements of the level of the sea resulted
in periodical inundation of a shallow car-
bonate rock platform near mean sea water
level. The area may have been similar to
the modern Everglade swamps in southern
Florida, not only 1in 1its general envi-
ronment but also in regard to the climate,
when the gastropods discussed 1in this
paper have lived.

The description of many new features
of the gastropod fauna of the Jurassic
Cretaceous transition can provide some new
insights 1in regard to the evolution of
freshwater and brackish- water faunas as
well as to their value in the interpreta-
tion of palececology.

Neritomorphs with shells similar to
those found among modern members of Neri-
tina and Theodoxus were preserved as
steinkerns from four localities 1in the
Jura and strongly fragmented apical pieces
of shells from the Upper Jurassic of the
Guimarota mine. The members of the nerito-
morphs may have lived in similar position
as now found in the tropical part of the
world. Here they dwell on hard surface and
roots in the estuarine region and move up
into fresh water within the creeks and ri-

vers, but here remain 1in running water
(Bandel & Wedler 1987). So they may have
lived very close to the other members of
the Purbeckian fauna, but on hard sub-
strates and areas of non-deposition, so
that only fragments of their shells were
deposited.

Viviparidae were presented with the
two species Viviparus arkelli and V. an-
tiquus. Both had the same kind of em-
bryonic development as is found in modern
Viviparus. Like the modern species the
Purbeckian species most probably 1lived in
fresh water and did not enter the realm of
brackish water. But these areas within a
coastal swamp may lie very close to each
other. Tropical Viviparus 1is a fast
growing species that can exploit temporal
opportunities quite well. It is for exam-—
ple common 1in rice fields where it can
utilize only that part of the year for its
growth when the fields are flooded. 1In
Bali they 1live together with members of
the Ampullariidae which were not present
in the Purbeckian of Europe.

Viviparidae were accompanied by mem-
bers of the Rissocoidea and here by a pro-
bable member of the Bithyniidae Bithynia
sauteriana as well as a potential member
of the Hydrobiidae Hydrobia chopardiana.
But Rissooidea with a non planktrophic
development can very rarely be so exactly
determined by the shape of their shell
that their place within the system of the
several fresh-water units of the Risso-
oidea can be recognized. This can be re-
garded as a general rule among fresh water
species of the Rissooidea and is a common
feature observed among species of this
group 1living in brackish water. Species
here regarded to belong to the genera Bi-
thynia and Hydrobia have to be seen in
this light.

Operculate land snails of the Cyclo-
phoroidea are present with species belon-
ging to the genera Loriolina, Maillardinus
and Diplommoptychia and best. evidence of
their taxonomic position is represented by
their characteristic calcified opercula.
Their embryonic shell demonstrates hat-

ching from lecithotrophic eggs as is
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characteristic for land living gastropods
in general. Comparison with modern repre-
sentatives allows to place the living en-
vironment of the cyclophoroid 1into the
litter and onto the trunks of the shrubs
and trees that were situated in the
coastal forrests and swamps.

Cerithiocidea are represented by the
genera Juramelanatria, Juramelanoides and
Pyrgulifera. Perhaps also the small sized
Lavansia with an appearance of rissoid te-
leoconch connected to a cerithoid embryo-
nic shell belongs here. All these species
hatched from their egg masses as crawling
young and the presence of a parental brood
pouch 1is possible in two cases. This fea-
ture units the Purbeckian members of the
Cerithioidea with modern species of that
group living in fresh and brackish water
in tropical swamps, rivers and ponds. Pla-
cement of the Purbeckian species near to
an appropriate systematic place within the
modern fresh- and brackish water groups of
Cerithoidea is not possible with any cer-
tainty as 1long as modern species and
groups have not been reevaluated first.

The Valvatoidea are present with a
large number of individuals which may have
lived in slightly brackish water enviro-
ments as well as in the fresh water, where
their modern relatives among the Valvati-
dae have their home. The Provalvatidae
from the Purbeckian are tentatively placed
into the two species Provalvata helicoides
and P. sabaudiensis which could represent
variants of one species or general forms
within a whole group of related species.
Indication of proximity to marine ance-
stors like the Cornirostridae is found in
the shape of the
shell. Modern Valvatidae have 1lost this

sinistral embryonic

heterostrophic embryonic coiling to a
large extend, but still retained a similar
sanitation of the pallial cavity aided by
a ciliated tentacle on the apertural edge
of the mantel. The modern Australian fresh
water Glacidorbidae Ponder, 1986 with al-
most planspiral small shell could repre-
sent another branch in provalvatid evolu-
tion.
Another

heterostrophic species is

represented by Ceritellopsis complacita
that may belong to the Cylindrobullinoidea
but according to its occurrence together
with other forms of brackish water may
also show relation with the Archaeocpulmo-
nata. If so its aperture differs from the
even more ellobiid-like branch of the
Actaeonellidea represented by Ptychostylus
harpaeformis from the Jura and P. guimaro-
tensis from Portugal only by the absence
of a columellar fold. Ptychostylus 1lived
on muddy ground with brackish water condi-
tions and may be related to larger forms
that had three plicae instead of one on
the columella. These appeared in the later
Cretaceous and are systematically placed
within the genus Trochactaeon.

Ceritellidae are usually considered
to represent a group of the Nerineoidea,
but Tlack their internal whorl deposits.
Young slender shells of representatives of
Nerineidae with heterostrophic protoconch
are present in the Bonlieu and the the Bi-
enne sections in the Jura. They represent
rare 1imigrants of a fully marine fauna
that has here and there entered the la-
goons of the coastal swamps during more
marine conditions but could not get esta-
blished there when brackish conditions re-
turned.

The archaeopulmonate nature of Proau-
riculastra dubisiensis represented a sur-
prise since it had been considered to re-
present a member of the genus Bithynia or
Hydrobia. This common species from Pur-
beckian deposits can be considered an in-
dicator for brackish water conditions, as
is Ovatella myosotis for our time with the
same ecological requirements. Juramarinula
durlstonensis represents a more reco-
gnizable member of the Ellobiidae with
characteristic columellar plicae, which
are absent in Proauriculastra. Melampoides
Jurassicus from Guimarota is a characteri-
stic ellobiid with all features of the
apical portions of the shell. The Purbeck-
ian Ellobiidae lived just as their recent
counterparts on muddy surfaces and among
litter in the uppermost tidal and lower-
most supratidal zone with regular or irre-
gular but periodical flooding by seawater.



Proauricula Jjaccardi demonstrates an
amazing combination of an aperture with
plicae as found among the Ellobiidae and
1like that of modern

inter-
of the

remnants of their

an embryonic shell
Lymnaea. Thus this species may be

preted as an ancient member
Lymnaeidae with still
archaeopulmonate derival. It may also re-
present a member of the Chilinidae which
unlike the modern species of that group
living in southern South-America had eli-
minated the last traces of its marine an-
cestors from the formation of the embryo-
nic shell. In any case Proauricula may
connect the lymnaeid stock of the northern
hemisphere with the chilinid stock of the
The species seems to

influence of brackish wa-

southern hemisphere.
have not minded
but this
doubted basommatophorans as Radix baltica

ter, is known also from such un-
from the Baltic Sea.
The Basommatophora are represented by

the common sinistral Prophysa bristovii

which could be related to Physidae,
Lymnaeidae as well as to Planorbidae. Gy-
raulus Jloryi from the Kimmeridgian and

Purbeckian deposits has a very modern ap-

pearance and regarding shell morphology
at all.

bids live often in ponds of mainly fresh

Gyraulus has not changed Planor-

water content within the coastal swamps
and estuaries and this could have been the
same for Gyraulus Jloryi. Proplanorbarius
may well have been a purely freshwater 1i-
ving form and thus rare. It would than
like 1its modern counterpart

in quiet ponds with

have lived

Planorbarius much
plant litter.

Stylommatophora are present only with
Cherusciola a species of minute size which
seems to have been common only locally.
The Stylommatophora are surprisingly rare
in deposits of coastal swamps and estua-
indicating perhaps that the history
of the group ranges back much less than is
thought. But certainly the presented pic-
ture of the gastropod diversity of those
species that have lived in the vicinity of

the fresh water to brackish water transi-

ries

tion zone in Lower Cretaceous swamps is

far from complete.
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The summary of the taxonomic placement of
the gastropods of the Purbeckian can be
constructed like the following:

Class Gastropoda
Subclass Neritomorpha Golikov &
1975
Superfamily Neritoidea Rafinesque,
1815
Neritina-relatives

Starobogatov,

Subclass Caenogastropoda Cox, 1959
Order Architaenioglossa Haller, 1892
Superfamily Cyclophoroidea Gray,
1847
Maillardinus sanctusclaudius
Loryolina loryana
Superfamily Ampullarioidea Gray,
1824
Family Viviparidae Gray, 1847
Viviparus arkelli
Viviparus antiquus

Order Cerithiimorpha Golikiv &

Starobogatov, 1975
Superfamily Cerithioidea Ferrusac,
1819

Family Thiaridae Troschel, 1857
Jurame lanatria rugosa

Juramelanoides villersense
Pyrgulifera purbeckiensis

Lavansia mojonia

Order Metamesogastropoda Bandel, 1991
Superfamily Rissooidea Gray, 1847
Family Bithyniidae Gray, 1857

Bithynia sauteriana
Family Hydrobiidae Troschel, 1857
Hydrobia chopardiana
Subclass Heterostropha Fischer, 1885
Order Allogastropoda Haszprunar, 1985
Superfamily Valvatoidea Gray, 1840
Family Provalvatidae Bandel, 1991
Provalvata helicoides
Provalvata sabaudiensis
Superfamily Nerineoidea Zittel, 1873

Juv. shells of Nerinea sp.
Order Opisthobranchia Milne Edwards,
1848
Superfamily Cylindrobullinoidea
Wenz, 1947
Family Cylindrobullinidae Wenz,
1947
ceritellopsis complacita



Family Actaeonellidae Zilch, 1959
Ptychostylus harpaeformis
Ptychostylus guimarotensis

Order Pulmonata Cuvier
Suborder Archaeopulmonata

Superfamily Ellobioidea H. & A.

Adams, 1855
Melampoides Jjurassicus
Proauriculastra dubisiensis
Juramarinula durlstonensis

Superfamily Chilinoidea
Proauricula jaccardi

Suborder Basommatophora Keverstein,

1864
Prophysa bristovii
Proplanorbarius sanctusclaudius
Gyraulus loryi

Suborder Stylommatophora A. Schmidt
Cherusciola mojonia

References

Arkell, W.J. 1940: The gastropods of the
Purbeck beds.- The Quarterly Journal
of the Geological Society of London.-
97: 79-128, London.

Bandel, K. 1975: Embryonale und Tlarvale
Schale einiger Prosobranchier (Ga-
stropoda, Mollusca) der Oosterschelde
(Nordsee).~- Hydrobiological Bulletin
(Amsterdam), 9: 3-22.

Bandel, K. 1982. Morphologie und Bildung
der frihontogenetischen Gehduse bei
conchiferen Mollusken. Facies, 7: 1-
198; Erlangen.

Bandel, K. 1992: Heterostrophic gastropods
from the Upper Triassic St. Cassian
Formation.- manuscript.

Bandel, K. & Maxwell, P.A. in prep: Lower
Jurassic gastropods from New Ze-
aland.- manuscript.

Bandel,K. & Wedler, E. 1987: Hydroid, Am-
phineuran and Gastropod zonation in
the 1littoral of the Caribbean Sea,
Colombia. - Senckenbergiana maritima,
19: 1-129,

Brace, R.C. 1983: Observations on the mor-
phology and behaviour of Chilina
fluctuosa Gray (Chilinidae), with a

discussion on the early evolution of
pulmonate gastropods.- Phil. Trans.
R. Soc. Lond. B 300, pp.463-491.

Brauckmann, C. 1978: Beitrag zur Flora der
Grube Guimarota (Ober-Jura; Mittel =
Portugal).- Geologica et Palaeontolo-
gica 12: 213-222.

Deconinck, J.-F. & Strasser, A. 1987: Se-
dimentology, clay mineralogy and de-
positional environment of Purbeckian
green marls (Swiss and French Jura).
Eclogae geol. Helv., 80: 753-772.

Détraz, H. & Mojon, P.O. 1989: Evolution
paléogéographique de 1la marge juras-
sienne de 1la Téthys du Tithonique-
Portlandien au Valanginien: corréla-
tions biostratigraphique et séquenti-
elle des faciés marins & continen-
taux.- Eclogae geol. Helv. 82: 37-
112.

Dunker, W. 1846: Monographie der Norddeut-
schen Wealdenbildung.- Braunschweig.

Haas, 0. 1953: The Late Triassic gastro-
pods from Central Peru.- Bulletin of
the American Museum of Natural Hi-
story, 101: 9-328.

Harbeck, K. 1989: Paldkologische und mi-
krofazielle Untersuchungen an Kisten-
sumpfablagerungen aus dem Maastricht
bei Isona (Becken von Tremp, Sudpyre-
nden, Spanien).- 167p. Unpubl. Ma-
sters Thesis, Dept of Geology and Pa-
leontology University Hamburg.

Harbeck, K. 1in prep.: Phylogenie und Sy-
stematik der Ellobiiden (Archaeopul-
monata: Gastropoda).- Diss. Hamburg.

Helmdach, F.F. 1971: Zur Gliederung Tlim-
nisch-brackischer Sedimente des por-
tugiesischen Oberjura (ob. Callovien-
Kimmeridge) mit Hilfe von Ostrako-
den.- N. Jb. Geol. Paldont. Mh.,1971,
11: 645- 662.

Huckriede, R. 1967: Molluskenfaunen mit
limnischen und brackischen Elementen
aus Jura, Serpulit und Wealden NW-
Deutschlands und 1ihre paldogeogra-
phische Bedeutung.- Beih. geol. Jb.
67: 1-263.

Knight, J.B., Cox, L.R., Keen, A.M., Bat-
ten, R.L. Yochelson, E.L. & Robert-
son, R. 1960. Systematic descripti-

ons.- In Moore, R.C. (ed). Treatise
on Invertebrate Paleontology.- Uni-
versity Kansas Press, I169-I351; Law-
rence.

Koch, F.C.L. & Dunker, W. 1837: Beitrége
zur Kenntnis des norddeutschen Oo-
lithengebirges und dessen Versteine-
rungen.- Braunschweig.



Koert, W. 1898: Geologische und Paléonto-
logische Untersuchung der Grenz-
schichten zwischen Jura und Kreide

auf der Sldseite des Selter.- Disser-
tation, Gdttingen.

Loriol, P. de & Jaccard, A. 1865: Etude
geologique et paléontologique de la
formation d’eau douces infracrétacée
du Jura.- Mem. Soc. Phys. Hist. nat.
Geneve. 18.

Maillard, G. 1884: Invertébrés du Purbec-
kien du Jura.- Mém. Soc. paléont.
Suisse, 11.

Maillard, G. 18856: Supplément & la mono-

graphie des Invertébrés du Purbeckien
du Jura.- Mém. Soc. paléont. Suisse,
18,

Mojon, P.O. 1989: Dictyoclavator neoco-
miensis, une nouvelle Clavartoracée
(Charophytes) du Berriasien moyen du
Jura suisse occidental.- Arch, Sci.
(Genéve) 42: 485-491.

Mojon, P.0O. 1989: Cetacella eocretacea et
Cypridea mirabilis, deux nouveaux
ostracodes lacustres des faciés pur-

beckiens (Berriasien inférieur) du
Jura franco- suisse.- Arch, Sci.
(Genéve), 42: 499-508.

Mojon, P.O. 1989: Polymorphisme écophéno-

typigue et paléoécologie des Porocha-
racées (Charophytes) du Crétacé basal
du Jura franco- suisse.-
(Genéve) 8: 505-524.
Mojon, P.O. & Strasser, A. 1987: Microfa-
ciés, sédimentologie et micropaléon-
tologie du Purbeckien de Bienne (Jura
occidental).- Eclogae geol.
80: 37-58
& Bandel, K. 1991: Gastropods
from lagoonal limestones of the Upper
Cretaceous of Jordan.- in press.
Ponder, W.F. 1986 Glacidorbidae (Glacidor-
bacea: Basommatophora), a new family
and superfamily of operculate fresh-
water gastropods.- Zoological Journal
of the Linnean Society, 87: 53-83
Ponder, W.F. 1988: The truncatelloidean
(Rissoacean) radiation- A preliminary
phylogeny.- Malacological Review,
1988, Suppl. 4: 129- 164.

(Beriasien)
Rev. Palobiol.

suisse
Helv.,
Mustafa, H.

40

Ponder, W.F. 1990: The anatomy and relati-
onships of a marine valvatoidean
(Gastropoda: Heterbranchia).- Journal
of Molluscan Studies, 56: 533- 555.

Ponder, W.F. & Warén, A. 1988. Classifica-
tion of the Caenogastropoda and Hete-
rostropha - A 1list of the family
group and higher category names.- Ma-
lacological Review, 1988, Suppl. 4:
88-128.

Rehbinder, B. von 1902: Fauna und Alter
der Cretaceischen Sandsteine in der
Umgebung des Salzsees Baskuntschak.-
Mem. Com. geol. St. Petersbourg. 17
(1)

Riedel, F. 1990: Die Bedeutung der Embryo-
nalschale fir die systematische Ein-
stufung rezenter und fossiler Suss-
wasserschnecken.- Masters Thesis,
Univ. Hamburg.

Roemer, F. A. 1836-39: Die Versteinerun-
gen des nordeutschen Oolithengebir-
ges.—- Hannover.

Sandberger, C.L.F. 1870: Land- und SUBwas-
serconchylien der Vorzeit.- 1: 1-12,
Wiesbaden.

Schréder, M. 1991: Uber die fruhontogene-

Schnecken aus Jura
Dissertation Ham-

tische Schale bei
und Unterkreide.-
burg.

Schudack, M. & Schudack, U. 1989: Late
Kimmeridigan to Berriasian paleogeo-

graphy of the northwestern Iberian
Ranges (Spain).- Berliner geowiss.
Abh. (A) 106:445-457.

Strasser, A. 1987: Detaillierte Sequenz-
stratigraphie und ihre Anwendung:
Beispiel aus dem Purbeck des schwei-
zerischen und franzdsischen Jura.-
Fazies 17: 237-244.

Thiele,J. 1931: Handbuch der systemati-
schen Weichtierkunde. I.- 1-778,
Gustav Fischer Verlag, Jena.

Wenz, W. 1941: Gastropoda, Teil I.- 1In
Schindewol1f, O.H. (ed): Handbuch der
Paldozoologie, Bd. 6:1-1639; Berlin
(Borntraeger).

Wenz, W. & Zilch, A. 1960: Gastropoda Eu-
thyneura.- in Schindewolf, O.H. ed.
Handbuch der Pal#dozoologie. Berlin,
Gebriider Borntraeger V.6. 835 p.



_42-

Plate 1

Fig.1: The juvenile shell of Viviparus arkelli Huckriede of 1,6 mm height from Lul-
worth Cove of the Certy Freshwater Beds of Durlston Bay in England is finely
striated (detail in fig. 2) and has an angular corner between whorl flank and
base.

Fig.2: Detail to Fig. 1 with rows of little grooves that could well have represented
the bases of periosteracum bristles. The whorl is about 0,6 mm high.

Fig.3: Apical view of Viviparus arkelli of the same individual as in Fig. 1. The
shell is about 1,5 mm wide.

Fig.4: The first whorl of the shell of Viviparus arkelli is not sculptured and later
shows spiral striae. The specimen from Lulworth Cove is about 1,8 mm high.

Fig.5: Fully grown Viviparus antiquus from Lavans-les-Saint-Claude with 11 mm high
shell.

Fig.6: Juvenile shell with 1,8 mm height of Viviparus antiquus from the same locality
as Fig. 5 from the Jura.

Fig.7: An almost 1 mm wide shell of Viviparus antiquus with the spiral striae
succeeding on the first irregular portion of the embryonic shell.

Fig.8: The first whorl of the shell of Viviparus antiquus is about 0,5 mm wide and
somewhat irregular in the apical portion but covered by regular spiral lines of
the former periostracal ridges from there on.

Fig.9: The first whorl of the shell of Viviparus antiquuus is about 0,5 mm wide and
shows a pitted apical portion.

Fig.10: The shell of the juvenile Bithynia sauteriana from the Lower Berriasian of the
Jura Mountains is 1,8 mm high.

Fig.11: Bithynia sauteriana from the Portesham quarry of the Tithonian of southern
England with 1,9 mm high shell and further details in Figs. 12, 13 and 14.

Fig.12: The shell of Fig. 11 seen in apical view is 1,8 mm wide.

Fig.13: The first whorl of the shell illustrated in Fig. 11 demonstrates growth lines
as sculptural elements.

Fig.14: The embryonic shell in its apical portion shows the preservation of fine wrin-
kles 1in Bithynia sauteriana from the Purbeck of England. The half whorl
measures 0,15 mm across.

Fig.15: Hydrobia chopardiana from Lavans-les-Saint-Claude with the shell measuring 1,5
mm in height is well preserved as is seen also in Figures 16-20.

Fig.16: The fully grown individual of Hydrobia chopardiana with 1,6 mm high shell has
no umbilicus.

Fig.17: Juvenile, about 1 mm high shell of Hydrobia chopardiana has a narrow umbilicus.

Fig.18: Close-up of the umbilical region of Hydrobia chopardiana illustrated in Fig.
17.

Fig.19: The embryonic shell of Hydrobia chopardiana ends with a constriction and
measures 0,22 mm across the first whorl.

Fig.20: The onset of growth lines is well visible at the end of the embryonic shell of

Hydrobia chopardiana with 0,22 mm across the first whorl.
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Lavansia mojonia from the section Lavans—-les-Saint-Claude is 1,9 mm high.

The pattern of the sculpture of the teleoconch of Lavansia mojonia in a magifi-
cation of the shell shown in Fig.1 is 300 x enlarged.

The early ontogenetic shell of Lavansia mojonia 1is smooth and low. The first
two whorls measure about 0,3 mm in diameter.

View of the syntype of Lavansia mojonia with slightly corroded pattern of spi-
ral sculpture and smooth initial whorls. The shell is almost 1 mm high.

The early ontogenetic shell of Lavansia mojonia 1is smooth and measures almost
0,4 mm in width before onset of the spiral sculpture of the teleoconch.

The holotype of Maillardinus sanctusclaudius 1in frontal view measures 2,1 mm
in hight.

Apical view of Maillardinus sanctusclaudius with a 1,7 mm wide shell.

The early ontogenetic shell of Maillardinus sanctusclaudius is large and not
set off from the teleoconch. The first whorl measures almost 0,5 mm across.

The Jjuvenile shell of Lorioclina loryana from Chapeau de Gendarme is 0,18 mm
high.

The apical view of the shell seen in Fig. 9 of Loriolina loryana indicates the
large smooth embryonic shell of three whorls and 0,4 mm width.

The 1,4 mm high shell of Loricolina loryana from the section at Bienne 1in the
Swiss Jura Mountains.

The operculum of a cyclophoroidean shell from the Chapeau de Gendarme locality
is seen with the flat side upward and measures 1,8 mm in diameter.

The operculum of a cyclophoroidean land snail in similar view as in Fig. 12
from the Tiuscherz locality in the Swiss Jura measures 1,7 mm across.

The operculum of the cyclophoroidean species shown in Fig. 12 seen from the
side demonstrates the smooth inner side and the thickened outer side.

Side view of operculum of a cyclophoroidean snail from the same locality of
Fig. 13 with 1,5 mm in maximum diameter.

View of the ocutside of the operculum of a cyclophoroidean species from the same
locality as Fig. 13 with a diameter of 1,4 mm.

The Jjuvenile shell of Juramelanatria rugosa from Lavans—-les-Saint-Claude is
about 1,7 mm high.

The about 3 mm high shell of Juramelanatria rugosa from Lavans-les-Saint-Claude
demonstrates the twist of the siphonal canal.

The roundish embryonic shell of Juramelanatria rugosa is about 0,3 mm high and
consists of two whorls. Locality like 1in Fig.18.
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Plate 3

Fig.1: The apical view of Juramelanatria rugosa with the round outline of the
embryonic shell succeeded by the teleoconch with strong axial ribs. Locality
Lavans-les-Saint-Claude.

Fig.2: A 2.1 mm high shell of Juramelanoides villersense from Lavans—les-Saint-
Claude in the French Jura. A detail of the apex is illustrated in Fig. 7.

Fig.3z The shell of Pyrgulifera purbeckiensis from the Lower Berrias of French Jura
is 1.9 mm high.

Fig.4: The shell of the holotype of Pyrgulifera purbeckiensis from the English
Portland Purbeck, locality Little Chickensgrave is 2,1 mm high.

Fig.5: The embryonic shell of Pyrgulifera purbeckiensis consists of two smooth whorls
which are about 0.4 mm high and 0.5 mm wide. Detail to fig. 4.

Fig.6: View ontc the embryonic shell of the holotype of Pyrgulifera purbeckiensis
with the onset of the teleoconch after two whorls. The smooth embryonic shell
is 0,5 mm wide.

Fig.12 Apical view of Juramelanoides villersense from the French Jura with the almost
0.2 mm wide embryonic shell consisting of 1.5 whorls before onset of the
sculptured teleoconch.

Fig.8: Apical view of a 1 mm wide shell of Provalvata helicoides from the Purbeck at
Poxwell, Dorset. British Museum GG. 22454.

Fig.9: Apertural view of a 2,1 mm wide shell of Provalvata helicoides from Lavans-—
les-Saint-Claude in the French Jura.

Fig.10: The embryonic whorl of Provalvata helicoides dips below the apical surface and
demonstrates its sinistral coiling, Detail to Fig. 8.

Fig.11: Apical view of 1,2 mm wide shell of Provalvata helicoides from Lavans-les-
Saint-Claude in the French Jura.

Fig.12: Provalvata helicoides from the Bienne section is seen from the side with a 1,4
mm wide shell.

Fig.13: The embryonic shell in the detail to Fig. 11 of Provalvata helicoides clearly
demonstrates its sinistral coiling.

Fig.14: Provalvata helicoides from Lavans-les-Saint-Claude in the French Jura seen
from the side demonstates a shell of 2,4 mm width that 1is higher than is
normally noted within the species.

Fig.156: The lateral view of Provalvata helicoides from Lavans—-les-Saint-Claude from
the French Jura shows a 1,8 mm wide shell that is transitional in shape to
Provalvata sabaudiensis.

Fig.16: Lateral view of a 1 mm wide and high shell of Provalvata sabaudiensis from
Juracime in the Swiss Jura.

Fig.17: Apical view of a 1 mm wide shell of Provalvata sabaudiensis with the
characteristic pattern of growth 1lines from Bienne in the Swiss Jura.

Fig.18: 0,45 mm wide shell of juvenile Provalvata sabaudiensis from the Swiss Jura
with the transition from the embryonic shell to the teleoconch marked by the
begin of dense growth lines.

Fig.19: Lateral view of the 0,5 mm wide early shell of Provalvata sabaudiensis from
the Swiss Jura.

Fig.20: The embryonic whorl of the 0,5 mm wide Jjuvenile shell of Provalvata
sabaudiensis shows a sinistral mode of coiling.

Fig.21: 1,6 mm high shell of ceritellopsis complacita from Lavans—-les-Saint-Claude of

the French Jura seen from the side.
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Plate 4

Fig.1: A 2 mm high shell of Ceritellopsis complacita from Lavans-les-Saint-Claude from
the French Jura.

Fig.2: Side view of 1,5 mm high shell of Ceritellopsis complacita from Lavans—les-—
Saint-Claude.

Fig.3: Apical view of Ceritellopsis complacita shown in Fig. 2. The shell is 0,8 mm
wide.

Fig.4: The about 0,16 mm wide first whorl of Ceritellopsis complacita is sinistrally
coiled and twists into the dextral teleoconch. Detail to Fig. 3.

Fig.b: Apical part of the shell of Ceritellopsis complacita from Lavans—-les-Saint-
Claude demonstrates the change of directions of coiling axes of the embryonic
shell and the teleoconch during the transition into eachother. The shell is
0,55 mm wide.

Fig.6: 2,4 mm long shell of Proauriculastra dubisiensis from Lavans-les-Saint-Claude
in the French Jura.

Fig.7: 2,5 mm long shell of Proauriculastra dubisiensis from Bienne in the Swiss Jura.

Fig.8: 2,4 mm long shell of Proauriculastra dubisiensis from Bienne in the Lower
Berriasien deposits of the Swiss Jura.

Fig.9: 3,5 mm long shell of Proauriculastra dubisiensis from Lavans-les-Saint-Claude
in the French Jura.

Fig.10: 2,5 mm large shell of Proauriculastra dubisiensis from the Charophyte bed of
Portesham garry in Dorset.

Fig.11: i mm high Jjuvenile shell of Proauriculastra dubisiensis from the Upper
Tithonian Charophyte Chert of Portesham quarry in Dorset.

Fig.12: 1,2 mm long juvenile shell of Proauriculastra dubisiensis from the Purbeck of
Dorset from the British Museum Collection.

Fig.13: 0,6 mm high juvenile shell of Proauriculastra dubisiensis from the Swiss
Jura.

Fig.14: The detail to Fig. 11 shows the 0,28 mm wide sinsistral embryonic shell of
Proauriculastra dubisiensis immersed in the apex of the teleoconch.

Fig.156: The detail of Fig. 10 of Proauriculastra dubisiensis with the 0,25 mm wide
embryonic shell clearly set off from the teleoconch by dense growth lines.

Fig.16: The apex of Proauriculastra dubisiensis from the Purbeck of Dorset
demonstrates the twist from sinistral coil of the 0,26 mm wide embryonic shell
into the dextral teleoconch. British Museum Nr. G 9285.

Fig.17: 1,2 mm wide shell of Proauriculastra dubisiensis in apical view is seen in
Fig. 10 in lateral view. The change in the direction of coiling from embryonic
shell to teleoconch is well documented.

Fig.18: The 1,9 mm high shell of Ptychostylus guimarotensis from the Upper Jurassic of
Portugal.

Fig.19: The 1 mm high apical portion of the shell of Ptychostylus guimarotensis from
Guimarota 1in Portugal shows the 1inclination of the early ontogenetic shell
within the apex of the teleoconch.

Fig.20: The 0,8 mm high juvenile shell of Ptychostylus guimarotensis from Guimarota in

Portugal.






Plate 5

Fig.1: The same shell as in Fig. 20, P1. 4 shows Ptychostylus guimarotensis with the
apex and the early shell immersed into it.

Fig.2: The apex of Ptychostylus guimarotensis with the 0,25 mm wide sinistral Tlarval
shell placed on the top.

Fig.83: The apex of the larval shell of Ptychostylus guimarotensis is covered partly by
the first whorl of the teloconch. The shell 1is 0,65 mm high.

Fig.4: Apical portion with 3,5 whorls, 1,2 mm high of Melampoides jurassicus from the
Upper Jurassic of Guimarota.

Fig.5: The almost 3 mm high shell of Melampoides Jjurassicus in lateral view from
Guimarota shows well developed subsutural spiral 1incision and a pattern of
growth lines.

Fig.6: The almost 3 mm high shell of Melampoides Jjurassicus from Guimarota has been
fractured at its base.

Fig.7: Apical view of the individual shown in Fig. 5 of Melampoides jurassicus with
1,2 mm wide shell and sinistral larval shell of 0,22 mm width.

Fig.8: Apical view of the individual shown in Fig. 4 of Melampoides jurassicus shows
a 0,22 mm wide larval shell that is oriented on the teleoconch with almost an
angle of 90°.

Fig.9: The detail to Fig. 4 of Melampoides jurassicus shows no spiral incised lines
in the first whorl of the teleoconch but its presence of the second whorl. The
sinistral early shell is 0,22 mm wide.

Fig.10: Early shell of Melampoides jurassicus with fine spiral ridges and grooves as
pattern.
Fig«11: The detail of Fig. 4 of Melampoides Jjurassicus shows the incised undulating

pattern of the spiral sculpture in the third whorl along with growth lines.

Fig«12: The 2 mm high shell of Juramarinula durlstonensis from Lavans-les-Saint-Claude
demonstrates the two oblique folds of the columella well.

Fig.13: Apical view of Juramarinula durlstonensis shown in Fig.16.

Fig.14: The 3 mm high shell of a fully grown Juramarinula durlstonensis from Lavans-
les-Saint-Claude shows the almost smooth last whorl and the columellar folds.

Fig.15: The detail to the individual shown 1in Fig. 12 of Juramarinula durlstonensis
shows the heterostropic protoconch.

Fig.16: Apertural view of Jjuvenile Juramarinula durlstonensis from Lavans-les-Saint-
Claude in the French Jura with 1,3 mm high shell demonstrates the widening of
the interspaces between spiral grooves of the sculpture.

Fig.17: The apex of the individual shown in Fig. 16 of Juramarinula durlstonensis
demonstrates the smooth, 0,2 mm wide, heterostropic protoconch

Fig.18: 9,7 mm high juvenile shell of Juramarinula durlstonensis from Lavans-les-
saint-Claude in the French Jura with wide aperture and dense pattern of spiral
grooves.

Fig.19: 3 mm high Prophysa bristovii from Yenne in the French Jura.

Fig.20: 2,4 mm high shell of Prophysa bristovii from Bienne in the Swiss Jura.
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Plate 6

Fig.1: 1,8 mm high Prophysa bristovii with well preserved sculptural pattern of fine
growth lines from the Purbeck of Dorset. British Museum Collection nr. 1895 D.

Fig.2: 1,6 mm high shell of a juvenile Prophysa bristovii is relatively wider than
larger more grown shells. British Museum Collection nr. G 9288.

Fig.3: The first whorl of Prophysa bristovii is 0,5 mm wide and represents the
embryonic shell from the Purbeck of Dorset from the British Museum Collection
sample G 9288.

Fig.4: The embryonic shell shows a decrease of shell diameter probably indicating the
time of hatching of  Prophysa bristovii from its egg mass with an about 0,5 mm
wide shell. Locality Lavans-les—Saint-Claude.

Fig.5: The more than 4,5 mm wide embryonic shell of Prophysa bristovii from the
Swiss Jura is relatively smooth, while the teleoconch shows stronger growth
line pattern.

Fig.6: A 1,5 mm high shell of Prophysa bristovii from the Purbeckian of Dorset
appears to be much broader than individuals with more whorls.

Fig.7: 0,9 mm high shell of Prophysa bristovii from the Bienne in the Swiss Jura.

Fig.8: Apertural view of the holotype of Proplanorbarius sanctusclaudius with 0,9 mm
high shell from Lavans-les-Saint-Claude.

Fig.9: Apical view of the individual of Proplanorbarius sanctusclaudius shown in Fig.
8.

Fig.10: Detail of the individual of Proplanorbarius sanctusclaudius shown in Fig. 8.

Fig.11: The 2,4 mm wide shell of Gyraulus Joryi from the English Purbeck shows a well

rounded base and an angular corner producing an trapezoidal shape of the
aperture. British Museum Collection.

Fig.12: The 1,1 mm wide juvenile shell of Gyraulus Joryi from Lavas-les—-Saint-Claude in
the French Jura shows well rounded flanks and almost round aperture.

Fig.13: The 2,6 mm wide shell of Gyraulus Joryi displays an intermediate shape between
well rounded forms like the individual in Fig. 12 and keeled forms like shown
in Fig. 14, which are from the same locality (LV).

Fig.14: The 3,2 mm large fully grown shell of Gyraulus Joryi from Lavans-les-Saint-
Claude has an almost central keel and an angular aperture.

Fig.15: A juvenile 0,8 mm wide shell of Gyraulus Toryi from Lavans-les-Saint-Claude
demonstrates well rounded whorls with a regular pattern of axial ribs.

Fig.16: The 3,6 mm wide shell of Gyraulus loryi from Lavans—-les-Saint-Claude in the
French Jura appears quite flat and displays a prominent apical keel-1ike edge
of the whorl.

Fig.17: 2 mm wide shell of Gyraulus Jloryi from the Purbeck of Dorset shows a regular
pattern of collabral ribs along with a flattened apical side.

Fig.18: The 1 mm wide juvenile shell of Gyraulus Toryl appears rather high and
planspiral from Bonlieu in the French Jura.

Fig.19: The 1,3 mm wide shell 1is similar to the individual from Dorset (Fig. 17)
Gyraulus Jloryi but displays spiral striae as dominant sculptural pattern and
comes from Lavans-les-Saint-Claude.

Fig.20: Apical view of a 3 mm wide shell of Gyraulus loryi from Lavans-les-Saint-Claude
with flattend apex and keel-like margin.
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Fig.1: Apical view of Gyraulus Toryi from Lavans-les-Saint-Claude of the same
individual shown in P1. 6, Fig. 13.

Fig.2: Apical view of Gyraulus TJoryi from the Swiss Jura of the same individual shown
in P1. 6, Fig.12.

Fig.3: The embryonic shell of an individual of Gyraulus Jloryi with smooth embryonic
shell and reticulate pattern on the teleoconch in a 1,1 mm wide section.

Fig.4: The initial whorl of Gyraulus Toryi 1is 0,24 mm wide when the sculpture changes
from predominantly spiral onament to growth line pattern. Locality Lavans-les-
Saint-Claude.

Fig.5: The embryonic shell of Gyraulus Tloryi from the English Purbeckian (Sample G
9287 of the British Museum) shows a change of shell pattern within the 0, 24 mm
wide embryonic whorl.

Fig.6: The embryonic shell of Gyraulus JToryi from Bonlieu in the French Jura shows an
interuption of growth that indicates an adverse influence on the developing
egg. The smooth shell portion measures 0,18 mm across.

Fig.7: The embryonic and adult shell of Gyraulus loryi from the Kimmeridgian of
Spain (Coll. Schudack sample D 14) does not differ from that of the Purbeckian
of England and the Jura in a 0,9 mm wide section.

Fig.8: The apical view of Gyraulus Tloryi from the Purbeckian of Dorset shows an
embryonic shell ornamented with spiral Tlines which are continuocus into the
spiral sculptural pattern of the telecconch. The section is 0,7 mm across.

Fig.9: The embryonic shell of Gyraulus Tloryi from Bonlieu demonstrates a dextral
twist so that its apex becomes covered by the sinistral teleoconch. The section
measures 0,33 mm in width.

Fig.10: After a 0,24 mm wide smooth embryonic shell of Gyraulus Joryi from St. Claude,
French Jura, the teleoconch shows reticulate pattern.

Fig.11: The embrycnic shell of Cherusciola mojonia is smooth and measures 0,35 mm
across. Its transition into the teleoconch 1is documented by an increase of
density of the growth lines.

Fig.12: The holotype of Cherusciola mojonia from Bienne in the Swiss Jura has a
deformed apex, is about 1,2 mm wide and quite well preserved (Figs. 11, 13).

Fig.13: The 14 mm high shell of Cherusciola mojonia demonstrates two large columellar
plicae.

Fig.14: Apical view of the individual shown in Fig. 15 of Proauricula Jjaccardi with
1,5 mm wide shell.

Fig.15: The 2 mm high shell of Proauricula Jjaccardi from Lavans-les-Saint-Claude
displays well the high columellar plicae.

Fig.16: The silicified, 1,2 mm wide shell of Proauricula jaccardi from the Purbeckian
of Dorset has lost some of its sculptural characteristic seen in the specimen
from the French Jura.

Fig.17: The about 1,3 mm high shell of an unidentified land snail from Col du Banchet
in the French Jura is sculptured by collabral low ribs.

Fig.18: The apical view of the individual illustrated in Fig. 17 shows the simple and
large embryonic shell in an about 1 mm wide specimen.

Fig.19: 3 mm high shell of Proauricula jaccardi from Lavans-les-Saint- Claude with
fractured outer 1ip exposing the columellar plicae.

Fig.20: The embryonic shell of Proauricula jaccardi of the individual shown in Fig. 19

is 0,4 mm wide and its sculpture grades indistinctly into that of the adult
shell.






