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GaBtropods from bracki6h and fregh iát6l"
transition (a 6y6t€Datlc

of th€ Juragaic - cretaceous
roovaluation)

by KLAUS BANDEL

Abstract:
From the Purb€ckian faci€s of the Uppgr Jurassic and Lowérmost cretaceous 23 speci€s of
gastropods that havé ]ived in coasta] swamps in brácki9h or frosh water havg b6gn
studjed. spéciá] émphasis ilas p']aced on thé morpho]ogy of théir ear]y ontogenetic shéll.
In mány ca6és the shapé and orientation of tho first whor'ls of the she'll cou]d be
ut'j'] jz6d ta find a mor6 appropriate p]ace within th€ system of gastropods than had been
suggéstéd béfore and corre]ate the fossil sp6ci66 with théir modern re']ativéa. Th€
Purbeckian fauna i6 compared with th€ modérn gastropods l'iving in a similar 6nVironmont.

Zusaitnenfa6aung:
Dig schn6ck€'n dos Küstenb€reich6s und hier bgsond€rs der Brack- und sÜBwassérzonén aus
d6r zéit dé6 obérén Juras und der untér6tén Kreido wuaden nachuntersucht' wob6i neu
aufgesammelte Foss'i1ien zu Gruhdé ]ágen. B€sondérs dié G€stalt der erston l{indunggn wurde
ermjttelt' oaB f rijhontogenét'j sche Geháusg ér1aubt in viélén Fál'len eine k1ar6 zuordnung
dar fossilen Artgn in dig aus dér modern€n Fauna békannton und définiertén systémátischen
Einhoitén dér schneck€n. Die Purbock-Fauna liéB 6ich mit den h6ut6 noch in áhnlich€r
Umg€bung ]ébenden schneckengeme i nschaftgn in Verbindung bríng€n und v€rg1eichen.

2). strassér ('l9g7) comparéd the sa]öVe,
crozet ánd Poizat sections of the French
Jura with sections of Dur'lston Bay in
Dors€t in south€rn Eng1and. Th€ séctions
of crozet and co'l du Banchot have boén
ii1ustrat€d and discusagd by Deconinck &

strasaér (t987)' Héré a g€n€ral map of a']1

thé fo6si'! localities in tho swiss and
French Jura is pr€s€ntéd. The localities
aré a160 characterjzed in séveral pap€rs
presontéd by Mojoh (198s). rn the swlss
Jura nat€ria'] from th€ ]oca]iti9€ Bienne
(B), Ítischorz (T) 6nd Juracine (Ju) and in
the French Jura from Saint-Clauds (SC),
chapéau de Géndarm6 (cG). Lavang - ]o6 -

I. Introducti on

A rich fauna of the brackish and fr6sh
watér transitiona1 phasé betwé€n Jurassic
and crotác€ous from th€ Jura mountain6
near Genéva has b€€n collected by Pi€rr€-
o'liV'iér tíojon (Univ. Geneva) durin9 hia
work for a dissertatjon on thé séd'jménto-
'logy and paleontology of thesé beds (Mojon
1989, in pr6p-). This material forms the
basic stock of thé her6 présént€d 6tudy'
Th€ soctjons studiéd by P.-o. Mojon provi-
ding most sastropods from St. C1aud6 and
Bionn€ were kind']y illustrat€d by him to
be inclucted in this study (Tgxtfig. I and

Áddress of the author: Prof. Dr.
Musoum der
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Textfig. 1:

coupe d€ Bienne sect'ion as exposed east of the town of Bie1/Bienne in the canton Bern of
Switzer'land. The section has been drawn by P.-O. 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 M1a contain Provalvat,a helicoides, Provalvata sabaudiensis,
Proauriculastra duÖísíensís and Gyraulus 1oryi. The layer M1b holds cyc'lophoroid
opercula, Mai11ardinus sancÜusclaudius, LorioIina loryana, Hydrobia chopardiana,
Juranelanatria rugosa, Provalvata heticoides, Ceritellopsis conplacita, Proauriculastra
dubísíensis, Juranarinuta durtstonansis, Prophysa bristovii, Gyraulus 1oryi, Proauricula
jaccardi, Charusciola nojonia. The layer M2 holds cyclophoroid opercula, Loriol ina
loryana, provalvata hel icoides, Caritel lopsis conplacita, Ptychostylus harpaefornis'
Proauriculastra duöísÍensís, Prophysa bristovii, GyrauIus 1oryi and ProauricuIa jaccardi.
M3 and M4 hold Hydrobia chopardiana, cyclophoroid shells and opercula, Provalvata
hel icoides, Proauriculastra dubisiensis and Gyraulus loryi'
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saint-c'laude (LV)' Bonliéu (Bo)' Thoirette
(Th)' Pojzat (Po)' crozet (cr)' sa]év€
(sa), Val d6 Fier (VF), Yenne (Y), Bour-
deau (Bou), Col de I'Epine (CE), Col du

Banchet (cB)' cluse de chai]l€s (c) (sgo
Deconinck & Strasser 1987, Fig.l for 'loca-
tion map for most mentionéd ]oca]ity- 1ét-
ters). Additiona'l materia'1 has b€6n prov'i-
ded by Dr. M. schudack (FU B€rlin) from
bsds of sim'ilar age from spain and Gér-
many. It6 pres€rvation is usually not as
good as that of th€ material from thg Jura
Mountains, but it can now b6 related to
and compared with tho 'latér. Dr. M. schu-
dack, Or. H, Keupp and Dr, J. REitner also
mad€ avai']ab]e materia'] from th6 oxcavati_
ohs that had been carried out in the ljpper
Jurassic Guimarota beds in Portugal by a

team of th€ Paleonto]o9ica] Institute of
th€ Freie Universitát Berlin. This m6t6ri-
al consisting of very few shol ls only
comes from coastal swamp deposits of Ox-
fordjan to Kimm€rid9ian age (Hélmdach

1971, Brauckmann 1974). Additional materi-
a'] from the Engl ish Purb€ck had b€en
co]]6ctsd and provided by P'_o. Mojon ánd
loaned from the Museum of Natural History
of London (Dr. Noel Morris). To a]'l
montioned collegues I like to expres6 my

sinceré thanks. Klaus Harbeck, A]Exandér
NÜtz6l and I a]so Visited sothe of thé
fossil bear'ing localities in the Swiss and
French Jura Mountajns and thé coast just
northeast of Boulogne (France). Th6 plat6s
wer€ assemb]ed by H.J. Li€r (Hambur9). The
study was financia11y supported by thé
German science Foundation (DFG) with grant
Ba 675/7-1 rhich is acknow1edgéd with gra_
titudé_

viviparud arke'Ii Huckri€d€' 1967
Pl ate 1 , Fi g. 1 ,2,3,4.

1a39 Pa1udina subangulata Roemér, Di€
Verstei herungén des Harz96bi rges '-
p.47, pl. 20, fi9. 9.

187O Leptoxis subangulata, Sandberger,
Land- und süBwasse rconchy'l ien d€r
Vorwelt.- p. 37, p1 .2, fig.23.

1884 Leptoxis subangulatat Mai 11ard,
Invértébrés du Purbeckien du Jura.-
p. 38, p1.2, fi9.8,9.

1942 viviparué subangulatus , Arke1l, Ga-
stropods of the Purb€ck. - p ' 8a 'figs.7,a.

1967 viviparus arkelli Huckriedé, s€rpu-
lit und wea'1dEn Nll-oéutschlands.- p.
159, pl. 21, figs. !,2.

Huckriedé préseht€d an ext€n6iVe list of
synonomi és.

Tho holotyp€ com€s from cherty
Fréshwatér B€ds of thé Midd']g Purbeckian
of Dorset, aouthérh Eng ] and.

Oescr i pt'i on :

The shell Hith 6 rath€r flat sjded whor]s
is up to 15 BVn ]ong and 10 mm widé and has
a spiral angl€ of 55- 60 degrees. whor]s
with a sharp basal angle upon which runs a
thréád-']ike spira] cariná are set off from
th6 flattonéd base (Arke'l'l' t942). spéci-
mens froln Lulworth cove, chérty Froshwater
Beds in oorset ar€' us€d to exténd the d€-
scription of Ark€l ] . ThE spi ra] anglé
amounts mor€ to 60' than to ]ess, but thé
angle docréas€s wjth growth. The basal
spiral rid9é on oach whor] is accompanied
by a strong thréad-like spiral groovo. The
f ]anks of th€ whorls as we]] as thé whorl
bas9 aae covérd r.lith minut€ spiral groovés
that consi6t of 'i nterconhéctéd tihy p'its.
Thi6 scu']pture €ets in aftor ábout one
whorl of non sculptured, som€what
'irregularly rr.ihkl6d shsll. The earliest
portion of th€ whorl nr€asures a 'littl€
leas than 0.2 lnm in width.

Discu6sion:
Huckri€d€ ( 1967) renahed this specj9s
since he had noticed Lhat Paludina suban-
gui'üá Ro€m€rt 1839 doés not have a baaal

II. D6ecription of

caéhogaatropoda

G€nua yiv iparus l'lontfort t81o

The genotypo is viviparu€ viviparus Lin-
na€us 1758, a modern spocios living in Eu-
ropéan lak6s' rivérs and cr€€ks.

th€ gaatropod fauna
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COUPE DE

LAVANS-LES-ST-CLAUDE

Illllléux dc dépöt
ilthologle F.ciös/MicÍoÍscias

aíM3l

! ra3rua

Ouz

OMtN

O Mtr

Textfi9.2:

coup6 d€ Lavans-'les-st. c]aude sect'ion as provided by P.-o. Mojon and exposed in the cen-
tra] French Jura about 5oo m €ast of the V'i1'lage of Lavans-'|es-sa'int_ C'laude (Département
du Jura). The unit A holds in the'lower pos'ition of M1b Juran€lanatria rugosa, Provalvata
heticoides and Proauriculastra duöÍsíensís. The unit B in 'layer M1b contains Juranelana-
tria rugosa, Provalvata haticoides, Prophysa bristovi í and eyraulus Ioryi, Layer M2

holds Hydrobia chopardiana, Provalvata helicoides, Provalvata sabaudiensis, Prophysa bri-
stovii and Gyraulus loryi. Th€'layer M3lM4 conta'ins a very rich fauna with Viviparus
arkel I i, Viviparus antiquus, Bithynia sauteriana, cyc'tophoroid opercula, Mai 7 Iardinus
sanctusclaudius, Hydrobia chopardiana, Juranelanatria rugosa, Juramelanoides villersense,
Provalvata helicoides, Ceritatlopsis complacita, Proauriculastra dubisiensis, Juranari-
nuIa durlstonensís, Prophysa bristovii, Proplanorbarius sanctusclaudius, Gyraulus loryi
and Proauricula jaccardi.
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CALCAIRES MASS'FS

CALCAIRES MARNEUX/
MARNO-CALCAIRES

CALCAIRES MASSIFS D'ORIGINE
EVAPORtTlQUE (DIAGENESE)

BRECHES CONCLOMERATIQUES/
BRECHES DE COLLAPSE

MARNES

OoidB

TEXTURES:
On@ld6

M : nudrton.

FolmiíifaÉ b.nthiquB w: wlckBtone

FAclEs (nllleüx d. dapóa) :

- Flcias dc la8on m.rio ! .Btrcint (dépóB sübridaux)

- Facias d'estraí (dépós int.rlidaux)

- Faciés de sebkha .t 
'a8Uno-lacustrcs 

(dépóts supÉtidáux)

Q rcfinodcrma

4f u"va.a*

vv Débri!coauitli.B(bocllibnrchB,vv bóchioDod€' s$tércpodB)

\'
J s'nul6

. ? C.iltorr !r t.trB miE

o66 tnmt lto 1eillour €t 8at.B DulticotoB)

i 6 í rioru.tatioro

 y' Tlpb al8rim

-sí ri*u* a. dsi6tio!/.fil ccircungnnulÚcnckinl')

- 
'Bi.d!ry6' (6vitós syü5édimcnBi.6, hcB-

' énoiB dc bullca tMB d. co2' méth.ne' H2s)

^' 
Evt9oria6(lyps/r.hydritc Msift, pseudomoÍphosca
qlcitiqu6 d. lypsc ou d'anhydrjtc' au.Ír aurhiganes}

P : prckstona

G : lnitutone

ELEMENTS DE DATATION ET DE CORNELATION :

Mt.'Mtb'M2' M3' M{ : céno4n€s continentllca (biozonrlion de MoJoN itr

DÉTRAZ &' MoJoN 1989)

sharp angle of the v{hor'ls. Arke'l'| (1942) í865 Paludina elongata sowerby 1826, o€
t"ías misléad by the poor i'l'lustrations and Loriol & Jaccard' Infracrétacéo du
accepted the German fossi'| as belonging to Jura d€ Villers-]e-Lac.- p. 28'
the same species as the English specimens. 1942 Viviparus cariniferus (J. de.

Sowerby), Arkel I Gastropods of the
studied material: Lulworth Cove, Middle PurbÓck beds.- p.85' figs. 3'4'
Purbeckian "Intermarine beds" and h€r€ as 1967 viviparus antiquus Huckr.iede serpu-
we]'l as Durlstone Bay in ''cherty f reshwa- lit und t{€a]den Nw-Deutsch]ands.- p.
ter beds" of Lower Purbeckian, Berriasian. l57, pl. 2Í, figs 18,19.
SGPIHM Kat. Nr. 32oo. Huckriede pr€a€nted an oxtensive 'list of

synonomi ea.

Vívíparus antíquua Huckriede, í967 Description:
P'late 1, Figures 5,6,7,8,9. The pointed ovoid sh€]] is up to 12 mm

long and 8 rnrn wide with a spiral angle of
1826 Paludina carinifera J. de Sowerby, 40.-45. (pl.l, Fi9.S). It consists of 6

sowerby Purbeck beds.- p.12, fig' 3. we]l rounded whorls s€parated from each

LEGENDES DES FIGURES

ELEMENTS DES FACIES ET MICNOFACIES:

"""
***

&
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othér by d€ep suturés. Th€ gtudied spéci-
mén from Lavans- l es-sa i nt-c l audo hav€ w€']']

round€d whorls. l.1ai1lard (1a84) doscribod
a carinate variety of Viviparus inflatus
of the French Jura, which according to
Arkell (1942) may be thi6 species. A

spiral carina is r€port€d to be présént in
some individua1s from oth€r 1ocal itiés
near th€ suture of éar]y whorls but was

not noticed on any of the studi€d gpéc'!-

m€n' The shel1 dimens'jons agr€€ !.ith those
noted by dé Lorio] (1865) in thé caae of
what h€ ca]léd Paludina elongatd. The base
is convéx, non umbi']icate and th€ ap€rturé
is of rounded outline. Arkell (1942) noted
that apérture and growth linés are lik€
tho6é of nÓdern viviparus viviparu€- rhe
sh6ll in g€neral shape js véay similar to
thaL of Bithynia sauteriana but grows to
']arg€r 9iz€ and' whén wé]'] presérvéd'
sho!,rs spiral striae which are similar to
thos€ ségn jn viviparut ark€lli. whén the
shell surfaco is not wel'] enogh prés€rvod
to show onaménts and shells of smal'l indi-
Viduals or juvonilés are pres€nt' it can
éasj]y be confllséCl wiLh Bithynia éaute-
riana. Thé embryonic she]'] deÍnonstratos a
first he'lf whorl vJith a soméwhat' irregu'lar
surface, followed by a pattern of spiral
striae, as founds in fiodéan viviparus
(Riede] 199o' Fig. 24' 25) ' Th€ diménsions
of about 0,5 mm for the first whor] alao
agr€€ with thosg seen in th6 modérn Euro-
pean V i v iparus fasciatus.

parus periostraca'] spihé6 may be attached
in soveral of these spiral groov€s. such
spinés are ref]ected jn th6 surface of the
minera] sh€'ll by 6mall pits.

whén compared w'ith th€ Purbeckian y.

arkelli and v- antiquus a]'] f€aturés of
th€ oar]y shél1 present in th€ modern Eu-
ropean viviparus - spéciés aié álso found'
The sma']] pits in th€ spiral 9roovos
jndicaté, that his sp€ci€s had évén mor€
p€riostraca'l hairs thah found in th6
juveni1é shells of modern y. viviparus.
Thus Huckried€'s (l967) stat€mont can b€

confirmed. Hé con€id€r€d y. arkélli Lo bé

an undoubted Viviparid. Th6sé cha-
ract6r'ist'ic froshwater snails can thus be

tracod back jnto thg Kimm€ridgian' whilé
oldér rép r€s€ntat'i Vés of th'is 9roup from
tho carboniférous should sti l1 bo 6een

with res€rvation6 ( Lit. s€€ Huckriéd€
1967). But it is quitg possibl€ that vivi-
parids réprosent a rath€r old group of
fr€sh-wator Mesogastropoda. Théi r p€culiar
€mbryonic developm€nt déviates strongl y

from the normal embryogéngs'is of poss'ibl€
marine r€latiV€s among thé Mésogastropoda
( Band€'| 1982 ) .

eénua Bi thynia Leách' 181g

Th6 genotyp€ is Bíthynia téntaculata
(Linnaeus 1758)' a modérn 8pecies that js
common in European ]akés and ponds.

studiéd matéria'|: Lavans-'l6s-sa i nt- c1aude
in the Frénch Jura. SGPIHM Kat. Nr. 3201 '

comparjson wi th rec€nt viviparus|
viviparus viviparus and y' fásciátus from
Mjdd]€ Europé brood th€ir young unti'l théy
hatch with 3 to 3.5 whor]s. Thé most api-
cal end of tho whor] meaaurea about 0.2 mm

jn v.'idth and may bé pointod and soméwhat

i rrégular'ly shapod ( Riedel, 199o). Thé

followin9 o.75 whor']s aré irr€gular'ly
wrink1éd and pitled, and havg béén fix6d
in shape qujte '] at€ during émbryonic devé_
1opm€nt (Band6l, t982)' on']y latér whorls
show the charactéristic sculpture of finé
spiral grooves. In the case of v' vivi-

Bithynia gauxari ana (de Lorlol' í865)
Plat6 1, Figurés 10- 14.

1a65 Paludind Sauteriana de Loriol, Lo-
rio1 & Jaccard, Infracrétacéé du Jura
de villors-t€-Lac'- p'29' p'l'2' fi9.

1a84 Bythynia sautiér , Mail1ard' Invérté-
brés du Purbéckion du Jura.- p' 61'
pl. 2, fig. 3.

189a Bythynia Sautier, Koert, Grenz_
schichtén zt{ischen Jura und Kreidé
áuf der sÜd6éite deg s6]ter._ p. 39'
oné f ig.
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1942 " Bithynia" €autériana| Ark€l l ' Ga-
stropods of the Purbéck bgds.- p.94'
fig.59.

1967 Bithynia sauteriana, Huckri€d€, l.lo']-
luskenfauna aus Jura, Serpul it und
lvea]den, p. 179, pl. 21 i fi9. 20,21 ,

Descr i pt i on :

Th6 d€scription of de Lorio] (la65) can bé
confi rmed. The short conica] shé1] of
about 5 mm length consists of 5 whorls of
Which the last is th€ ']arg6st. Ths apica']
ang']€ amounté to about 68'. Thé rounded
whorls aré soparated by de€p sutur€s and a
very delicate fine spiral striation may be

se€n. The apérture js 1argo' €99-shaped
rounded and the i nner I i p covers a

straight columel1a and forms a false
umbi l icus. The ombryonic shel I grades
into the adu']t sh€'l1 without a visjb]e
interruption. Its apica'] énd is about 0.2
mm wide and growth l ines aro present
throughout.

De Loriols speciméns weré as 'largé as
thosé stud'ied h€r€. Huckri6d€ (1967)

thought that they might have represented
juveniles or small forms to which another
whorl cou']d be added béforg they wgrE
fu]]y grown. on th6 othér hand Huckriede
did not comment on the great similarjty
that exists between fully grovn Bithynia
sautériana on ono 6ide and juv€nil€s of
viviparus antiquus on thé oth€r sid€.
The ']ater grows to 12 mn shell siz€ and
th€ shapé of th6 thé apértu16 d€monstrat€s
a somewhat moré rounded outline. But this
is so on1y jn the adu1t sh€'ll whilé th€
ap€rtur€ of thé juv€nil€ shéll is 6imj1ar
to that of Bithynia. Arké']l (1942) notEd
Very fjné spiral lin€s on thé whor'lg. It
thus must remains problématic wheth€r a
juveni1é viviparus or a fully grown 8i-
thynia had béén doscribed. on]y the first
whorl, whén prégérvéd wél'], can différen-
cjate both specios from éach oth€r.

studied material: From thé swiE6 Jura
']ocality Juracim€; from the French Jura
] oca'] ities Lavan6-l€6_saint_c]aude, cro_
zét' Val de Fjer. A1] are from Low6r

Berriasian Purbeckian facies. From Eng-
land, Dorset, Portoshah quarry: Charophyte
chgrt= Gréat oirt Beds (Lower part of the
Lowér Purbeck- Uppermost Jurassic, Tjtho-
nian ).
stored in th6 col lection of th€ oPIuM
under SGPIHIi Kat. Nr. 3203

Discussion:
Bithynia sautiariana résémb'les modorn 8i_
thynia téntaculata in regard to thé oar]y
embryonic sh6]]' As jh the modorn 6pécies
it gradé6 into th€ adu]t sh€ll without
Visjb']e interupt'jon and is coveréd by fine
9rowth ]jnes (Ried€l, 199o). Rath€r
indistinct spira] 1ines are present on th€
late embryonic sh6ll in the juveni'le
shel']s of both thé Ínodérn and thé fogsil
Bithynia. But thér€ rémajns a certain
doubt víhether th6 fo66i'] speciés was rea']y
closo1y re]atéd to mod€rn Bithyhia.
Portions of thé ear1y shell cou']d wé']l be

similar due to convérg6nt émbryonic deve-
lopment within gast.opods of différént sy-
6t6matic Dosition from thé fresh watér én-
vi ronments.

Pond€r (198a) assuned that thé first
recordoct fossila of the Bithyniidae aro
from tho Paleoc€né of Europé. with all
caution that is nécesgarry in thé d6térmi_
hation of most fresh water fo6sil gastro-
pod 6hélls the ran96 of the family can be

éxténded into the Upp6r Jurassic and it
may well bo that th€ group is 6ven o]dEr.
Thus reports of frosh vrator Rissooidea of
the bithyniid branch by Mai l lard (1884)
and Huckriedé (l967) can be confirm€d.

@nua Hydrobíe Hartmann, 192'|

Th€ genotyp€ iÉ Hydrobia ácuta (Drapar-
naud) ']iving in fresh watér in southérn
Francé.

Hydrobia chopardiana (do Loriol, 1a65)
Plate 1, F i gures ! 5 , I 6 , 1 7 , 1 I , I 9 , 20 .

1a65 Bithinia Chopardiaha de Lorjol , De

Loriol & Jaccard, Infracrétacée du
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Jura de villé16-]e-Lac.- p. 9l' pl.2'
fig.18.

187 o Hydrobia Choparc!iana, sandbérgér,
Land- und sliBwassé rconch y'] ien der
Vorzeit.- p. 39, pl. 1, fi9. 25.

1884 HydrÓbia chopardiana, Maj'l']ard' In-
vertóbrés du Purbocki6n du Jura.- p.

5a, pl. 1, fis. 38.
1942 Hydrobia chopardiana, Arkell, Gastro-

pod6 of the Purbéck Béds.- p.92' fig.
19-2t.

1967 Hydrobia chopardiana' Huckriédé' Mol-
]uskénfauna aus Jura' sérpulit und
wea lden, - p. 173, pl. 22i fi9.
13, 16,28.

oéscrjpLion:
The she]'] has an ávérag6 ']ength of 2:2.5
mm ahd !vidth of 0.8 mm. Accordin9 to dé
Lor'iol ( 1465) the shel l consjsts of 5ix
whor]s which aré separated from €ach other
by de€p sutures. l{hor]s increas€ in size
s]ow]y. The apertur€ is small and oval and
the outer 'lip twists at the anterior ond.
A narro* umbi I icus is present.

It can be add€d that th€ umbil'icus is
on]y formed by the raíséd jnner lip' and
may in some specimens' a']so be absent. Íhe
embryonic she'll is vrel'l visib'ls forming
about one whor]. It is c'loar]y separat€d
from th€ fo]]owing shel1 by thé ons€t of
growth ]ine6 (P] .1, Fjgs' l9,20). Thé api-
cal €nd of th€ €mbryonic sh€ll m€asures
less than o.1 mm, and the first whorl is
slight]y larger than o.2 mm. Growth linés
r€present the on]y scu'lpture of th€ adult
sh€l1.

Studied material: Many samples of the Pur-
b€ckian faci€s of th€ Jura mountains con-
tain this speci€s, often in rathér bad
pr€s€rvation. Predomi nantl y Lowér Berria-
sian. SGPIHM Kat. Nr. 3204 and 3205

Di scussion:
Th€ type speci€s comgs from thé Jura noun-
tajns' Ark€ll (l942) confirméd sandbor_
ger's conclusion that English specimen be-
long to tho same spocies as thos€ from the
French and swiss Jura. Hé furthér reco-
gnized a great simi'larity with tho livlng

species Hydrobia stagnalis and H. ulvaé.
This sjmi]arjty is also found, wh€n thé
ear']y ontog€netic shell is taken into con-
sideration. Recent and fossil Hydrobiidae
from fr66h wat€r show an 6mbryoni6 whorl
of about the djmension seen tn Hydrobia
chopardiana (Band€l, 1975' Riédé], t99o).
Hydrobia chopardiana had no planktotro-
phic 'larva but hatched as a cravrl in9
young. Th€r€ can b€ litt'le doubt that
this species is a rissooidean form but a
placoment into a special group in this
large suporfamily is not possible without
anatomical data, which certainly can not
b€ aquiréd from fossi] haterial.

Fr6sh- and brackish- vrater hydrobiids
and mémbers of re]ated fami']ies of th6
Rissooidea from the same environment com-
mon1y shot{ quité a bjt of variabi']ity jn

th6 6hap6 of their shell. It thus can be
doubted that it wi'|l bé po6sib16 to sépa-
ráté séveral species with a good amount of
crédibility from thé Jurassic- cretacoous
transition as was hopgd by Huckriede
(1967). Thé samé prob1ém was éncountered
by Harb6ck (1989) when h6 tri€d to charc-
torizé th€ brackish and fresh water ris-
sooidéans of thé Maastrichtian Isona For-
mation in Northern Spain. According to
Ponder (1988) hydrobiid radiation had oc-
curred by Upper Jurassic time which can
only in goneral terms bé confirm6d.

Génua fayansia n. gon.

oiágnosis:
Thé sma'll Hydrobia- liké she1l has a fine
5piral pattern of r€gular rid9é6 and groo-
ves on its te'leoconch. Thé éar']y ontogéne-
tic shéll is smooth and consists of 2'5
viell rounded whorls. The first whorl is
small ( about 0' l mm) and thé smooth

ear]y she]'1 is a1mo6t a5 wide as high. Thé

ap€rture is drop shapod and thé straight
colume']']a is not pigrced by án umb'i1iclls.

The genotyp€ it Lavansia mojoniá Bandel,
1991 from Lavans-'les-saint- c1aude in th€
Frsnch Jura Mountains.
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Derivatio nominis: Nam€d according !o thé
]oca] ity of its occurrenc€ in Lavans_]6s-
St.Claude in the French Jura Mountains.

whorl. This wou1d indicate a cérithioidéan
ro]ation within oné of the groups that
]ive in frégh water' The g€n€ral sh€1']
shape of Lavansia is that of a hydrobiid.

Cyclophoroldoa Oray, 1847

(jénua Nai l rardinua n. gen.

Oiagnosis: Th6 cohical shell has an apical
angle of about 60', convex whor'l flanks
and béars no scu'lptur excépt simp'lo 9rowth
'] jn€s forming a widé low 1obé on thé
f'lanks. The basé is f'latt€néd and umbi]i_
cate and thé apérturé is rouhd. Thé €m-

bryonjc shell with an about 0,2 mm wids
initial cáp and o,4 mm wid€ first vlhorl is
1argo. It is conn€cted to th€ teléoconch
without chángé 'in €culpture.
The génotype is Mai l lardinus sánctus-
claudius Bande l , 1991.

D6rivatio nonihis: 1n honor of Gustavo
Maillard who had recogniz€d thé f 'irst cy-
c1ophorojd6a from th€ Purbéckian of the
Jura Mountains and dé6cribed thém 1884'

xai l lardinué éahctusclaudla n. ap.

Desc r i pti on :

Th€ diagno6is of th€ gehus 6pp']ié6 fu]']y'
A 2,1 mm high shell is 1,7 mm lvide and co-
siEts of 5 whorl6. The last whorl is sono-
what hjgher than thé spir€. Íh€ flatténed
baso drops into an umbilicus into which
the growth I ines continue.

Typé spécios: Figur€d in P1ate 2' Fig'6
from the section chapéau dé Géndarme,
French Jura. Hous€d in thé colléction of
the GPIutl, Hamburg SGPIHM Kat. Nr, 3208,
3209,

Typé ]oca]jty: chap€au de Gondarme of the
Jura near Lac Léman.

stratum typicum: Loh,ér Berria6ian in the
Purb€ck f6ci€s of thé Jura mountaing (cG).

Lavansia ,rpjonia
P]até 2' Fi gure 1

n. ap.

The diagnosis to thé genu6 app]ios. Thé
turreted, €gg-shaped shéll l.lith 6 whorl6
is almost 2 mm high and meaaurea o,8 mm in
maxinum width. Íhe ']ast trhorl is a bit
h'igher than oné third of the whole she1'!'
In contrast to Hydrobia chopardiana the
shéll of this speci6s in dens€ly cov€red
by fino sp'iral ridgés and 9rooves. Tho
first whorl of the embryonic shé1'l is
quite sma'l'| (0'12 mm). Th€r€ is no transi-
tion to a 'larval shg']'] and the scu']pturé
of thé té']eoconch doés not bogin bofore
2,5 smooth whor]s havé béén formsd' Thes6
méasure o!4 mm in hight and o,35 mm in
width and are even]y convex' Íhe aperture
i6 higher than wi de.

stucj i ed material: From Lavans-1es-saint-
claude and Thoirette in the French Jura of
the Lower 8errasian Purbeck faciés.

DeriVatio nominis: calléd in honor of the
geo]o9ist Pigre-oliViér Mojon who col]ec-
téd most of th€ mat€rial that has been
stL]d'ied here, among them thé holotype and
syntype of this species.

stratum typicum: Lowér Bérriasian in Pur-
beck facies of thé Jura Mountains.

Ho']otype: The figures specim€n (P'1ate 2

Fig. 1'2'3) from Thoirét'té and syntypé 'in
fisur6s 4 and 5 from Lavans. Housed in the
co']']ect'ion of thé GPIuM, Hambur9 sGPIHM
Xat. Nr. 3206, 3207.

Di 6cuss i on:
It is unclear wh€thor Lál/ánsiá shou'ld b€
placed in th€ cérithiimorpha or the Metá-
mésogastropoda ( Littorinoidea or Rissooi-
dea). Thé embryonjc ahs'll does not s66m to
includ€ a larval 6he]], but the te']6oconch
does not begin uhtil within the third
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studiéd materi a] from: Lavans-l€6-saint-
claude' Yénne, Bon]ieu, Bienné, crozet,
va] d€ Fi€r, col du Banchét' Toschérz'
Saint-Cl aude in the Jura.

Discussioh:
Mai1]ard (1884) doscribed 6 sp€c'ies of cy-
c']ophoroidéa froÍn the Purbeckian of the
Jura. Four species he attributed to the
genus 

'é9a 
iosto}'s Guildin9 and in addition

he created the genus Diplonnoptychia. I,,le-

galoétona has b€€n reportéd from the Lower
Eocéné of southérn Franc€ and lives in the
Anti I lean region and Central America.
Diplonnoptychia was thought to oncompass
two species from the Purbeckian which aré
simi]ar to species of the r€cent Diplonna-
t i'á from south-East Asia.

Naillardinus i6 similar Eo Negalo-
stona caroli Maillard, 1884 which is de-
scribed as disp'laying faint spiral lines.
A']'] the othér gpécié9 d€Bcrib6d by Mail-
'lard are also characterized by a spiral or
ax ja'l scu]pture, so that not a sin9']é one
can b€ synonymized with the here describ€d
form. l.{ail'lard had not soon op€rcula of
cyc]ophorid ori9jn in his studied mat€-
rial. They are présent now in th€ co]]ec-
tion assembled by Mojon. Their size indi-
cats ihat thé shé11s drawn by Mai]']ard
(1884' P].1' Figs. 2l-37) cou']d havé car-
r'ied these opercula, while the material of
uaillardius d6scribed here belongs to ju-
venile indivjduals with not fully grown

shé] ] '

1942 ? valvata loryana , Arké] ], Gastro-
pods of th€ Purbeck.- p' 92' Fig. 18,

1967 Loriolina loryana Huckriede, Mo'l-
luskenfauna aus Jura' sérpulit und
weald€n.- p. 170' p]. 24' fig. l3-
19,

Descr i pti on:
According to de Loriol (1865) tho high
turbinaté 6hél1 is of conica] shape ahd
counts up to 6 whorls separated from each
other by dé€p suturés. About 16 5p'iral
ribs cover each whorl. The aperturé is
simp lE and round and an ulnbi I icu6 is
present.

These féatur€s can be confirmed. As
is a'lso indicatéd in the figuré 18 pré6én-
téd by Arkell (1942)' thé ornament of spi-
ral rjbs does not b€gin bgfore the th'ird
whorl. This indicatés that th€ young craw-
led from an égg mass or brood pouch with
moré thah tvio whorls of tho ghé]] comp]e-
téd. The ápical portjon of the embryonic
shell is about 0.2 mm wid€ and the who]e
embryonic she']] mor€ than 1 mm high.

studied mat€r'ial: Bienné, züscherz' va]
di€ Fíér' co'] du Blanchet' Bourdéáu and
chapgau de Géndarme from swi6g and Frénch
Jura.
stored jn the colléction of thé GPIuM un-
d€r SGPIHX Kat. Nr . 32l o ' 32 1 l .

Di scuss i on:
Arkél'| (1942) éxpresses somé doubt to thé
p]ac€m€nt of this specie6 in thE genus
yalyata. Judgjn9 from thé éar]y whorls
this assumption can b6 confirmed. valvata
hatches with an about O.2 mm wido shell of
one whor'] or ']é66. The ']argé émbryonic
6h€l'l of Lorioliha éxc]udes its p']acement

in th€ va'| Vat i daé '
Maillard (18a4) noted that th€ first

2.5 whorls arE smooth and this obg€rvat'joh
was confi rmed by Huckr'iéde ( 1967 ) on

individuals from North German localitie6,
sti]] Huckriodg (l967) p]aced Loriolína 1n

thé Va1vatidao, to which this éarly shg]1
doés not fit at ai]. A more f'itting placa
is with th€ cyclophoroidea as was sugge-

G6nu€ Lorio'ina (Huckriodo 1967 )

Loriolina loryana (óé Loriol 1a65)
P]ate 2' Figurés 9'10'11.

1865 valvata loryana de Loriol , Loriol &

Jaccard, Infracrétacée du Jura dE

vi 1lérs-lé-Lac.- p. 33' pl.2' fig.
20.

1884 L!€galonastona Ioryi }.lai11ard' In-
VErtébrés du Purbeckien du Jura.- p.

50, p1,1, fi9. 26, 27, 2A-
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sted by Mai]]ard (1884). Íhé cyclophoroid
opercula de6cribéd be1ow may have been
carri€d by LorioIina as wé'l] as l,4aillar-
dinus. According to vvénz (194l) thg mém-

bers of the Megalomaotomati naé amohg thé
cyc]ophorida€ havé no calcifíed oporcu']um'
It is in thé g€nus Mega|ona€tona living in
th€ Anti'1']ean region that Mai'l'lard (l884)
p1acéd L. loryana, a pogaib]é poaition,
but th€ mor€ uncompromised génuÉ Loriolina
séems more appropriaté in the light of
current knowlgdge about this species.

cérithioidea F€rruaac' í 819

Glenua Jura'a'.nátri' n. gen.

Diagnosis:
The sléndér' turr€ted, céri thiun-1ik.
she11 is providéd w'ith a siphona] canal
that twists to thé 1éft. The scu]ptur€
consists of coarso axial ribs which béginn
]ow on the upper f ']ahk and becom€ stronger
in the c€ntral portion of the whor]. Axial
ribs ar€ cros€éd by numerous spjra'l
ridges. Right belor the suturé th€ whorl
ig flatt€ned and may 9v9n bé slightly con-
cave heré. The €mbryonic sho]] consi6ts of
tío smooth whor ] s.

DériVatio nominis: The g6nus name

roprésénts a combination of the locality
of occurrénco in thé Frénch and swiss Jur6
ahd the similarity rith the modérn frgsh
watér genus uélanatria Bowdich' Ia22.

Ího genotypo ia J' rugosa (Dunkér, 1843)'

Di 6cus9 i on:
M€mbers of the 96nus Procérithiun cossmann
l902 and a']so of thé subgénué Rhab-
docolpus Cossmann, 1906 from the Jurassic
wer€ préférred by Huckri6d€ ( 1967 ) to
classify this species. But they repres€nt
fully mariné sp6ciE9 with a charactoristic
1arva] sh€] ] (schrödér 1991, Bándél &
Maxwé] ] in prep.\. Juranelanatria rugosa
has b€en an inhabitant of brackish or
fr6sh wator and had no planktotrophic
'iarva but hátchéd after comp'|€t€d metamor-
phosis.

cyclophoroid opercul a
Plato 2, Fi gLrres 12,13,14,15,16,

Opercula consist of a spiral around a cen-
tral pit on tho insido and a button-like
calcitic cov6r on the outsidé' Thesé opér-
cula r6sombl6 such as found among sovoral
genera of thé modern cyclophorida€. Th€
opercula are about 1,5 mm in diamotor ahd
almost ha]f as thick' whi]e thg m€mbers of
Mai l lard's genus lqegalostona, lil. loryi
(7'5 mm)' H. senisculptun l7 rífilr, u' ca-
roli (5 mm)' |,l. bernon€a (15 mn) all pro-
ducéd an adu]t sh€ll 'large enough to carry
such an op€rcu]um, his r€pr€s€ntativ€s of
thé génus DipIofunoptychia Mai]']ard, la84
are to smal1 (4,2 and 3,5 mm sh€ll height)
to have carriod an operculum of 1,5 mm in
diamétér. It is sugg€sted that the opgr-
cula belonged to Naillardinus and/or Lo-
riolina' sincé only juveni1é shel'ls cou]d
be studied her€, Maj 11ards obsérvations
indicate that mor6 than thésé two spécies
of the cyclophorojdea ljvéd jn and n€ar
the coasta'] sHamps and forrésts of th€
Purbeckian of the Jura Mountains,

Studied material: Poizat, Crozst, Val de
FjEr, Bourdoau, co'] do l'Epin€, col du
Blanchet, Bienné' saint- c']áude, Bon'|iEu'
Lavans l és-sa i nte-c l aude and TÜschorz from
the Swiss and French Jura.
storod in thé collection of thé GPIuM un-
d€r SGPIHM Kat'Nr. 3212.

Jurarelanatrla rugoaa (Dunker' í 8/a3 )
Plate 2' Figur€s 17'18'19, Plate 3, Fig'1'

1843 Nelania ru9o6á Dunker, ober d€n nord-
déutschon wá] dérton. - Kas6el.

'l942 Pachychi lus ( Pachych i l o i dés\ úahtélli
(Dg Lorio'l ), Árkél l ' Gastropods of
the Purbock b6ds.- p. 97, flg.22-25.

1967 Procerithiun (Rhabdocolpus) rugosus
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( Dunkér ) , Huckr'iéd€, Mo11uskenfauna
au6 Jura' serpu']it und liéa'ldén.- p.
192, p1 '25, 18-31. Her€ án gxtensiV€
6ynonomy i6 found.

Déscr i pti on :

l{ith up to 8 whorl6 the about 4 mm long
sh€ll is 1'3 Dín wid€ and has a spiral an-
gle of 27'. The vlhorls ar€' convéx' sépara-
téd by sha'1'1ovr sutur€s ánd carry about 1o

axial ribs and about 7 spiral threads. The

uppér flank of gach whor'| 'i9 f]atten9d and

axial ribs end or bécomé lowér in this dé-
prés6ion' The ba6e is flat]y roundéd, bor-
dered by two spirál carinao and is co-
vered by faint spira1 linea. Th€ apérturé
is drawn out into a siphonal canal that is
twisted toward thé columél1a. Th€ éarly
whor1s consist of a smooth émbryonic sh€l'|
with o.3 mm width and height with an indi-
stinct trans'ition into the té'léoconch af-
ter two whorls (Pl .2, Fi9. l9).

studiéd matérja'] comes from the 'loca'] j-
ti es: Bienne, Bon']iéu, Lavans-les_saint-
claud€, chapeall dé Géndarmé and va] de
Fiér. a9' 93'
storéd in thé co]lection of thé GPIuM un-
d€r SGPIHM Kat ' Nr. 3213.

Jurarelanri aléé vi l léreéneé (o€ Lorio1'
rs65)
Plato 3, Figur€ 2'7'

18B5 cérithiun viller,ense de Lorio], 0€
Loriol & Jaccard, Infracrétacéé du

Jura de vill6rs-16-Lac,- p,35, pl.
3, fig, 1,

1aa4 cérithiun villersensé' Maillard, In-
Vértóbréa du Purb€cki€n du Jurá'- p.

45, pl,1, figs. 21 , 22.

D€scri pti on:
Th€ shell j6 sléndgr and consistB of many

whor]s. A 3 mm long shéll consists of
about I whorls with rounded flanks and

well dsveloped sutures. The apical angle
ig ábout 22' and thé bas€ of the ap€rture
is roundéd with a straight, raiséd inner
'lip, Thg sculpture consists of 6piral
ridges that incr€ase in numbér with conse-
cutivo whor'l5. on th€ sgcond whor'] tvlo
ribs are prés6nt' on the fifth whorl fiv€
are séen' Íh6 basE is round€d and b€ar6 an

additinal rib ancl a narrow umbilicus. Thé

inner 'l ip is folded over and almoat
straight forming an angle with thé wé1l
round€d outer ']ip at th€ ba6o. on]y the
first 0.18 mm wide vrhorl is smooth and a
6p'jral rib appéars indistinct']y within th€
second whor'1 .

studied materia] from local ity: Láváns-
1es-saint-claud6' froD thé Fr€nch Jura.
stored in the co]l€ction of th6 GPÍuM un-
der SGPIHM Kat. Nr. 3214.

@a|uB JurrrÉldno idéa hov. gen.

Di agnosi6:
Íhe s]éndér' turroted she]'l is 6imilar to
that of modérn l'lélanoidéé olivi€r' 18o4

with aperture angu]ar at it lower énd and

sculpture consisting of spira1 .ibs. Thé

€mbryohic 6he11 is roundish, gmooth and

consists of lés6 than two whor'ls. It is
succ€eded by the t€leoconch without an in-
tormgdiate Iarval 6hel l.

oérjvatio nomini3i Th€ génus résémb']és

nodar^ Melanoidés in the shape of thé
she'll and occurs in th€ Jura.

Thé g€notypé is Juranélanoides villérsense
(do Loriol, 1465 ) .

G€nus Py.g.r'ifé.á Neek' í877

Pyrgul ifera purbéckianal8 
^. 

ap.
PlatE 3, FiguréE 3'4'5'6.

Oescr i pti on:
The broad'] y turricu'latE sh€l'l bea16 moré

than 4 whorls r/hén 2 í!t! high and is about
l'5 mm wide' ThE apicá'| angle of the first
two whorls 1ies around 70' latér it d€_

créaseg to about 5o'' Almo6t tl,ao whorls
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are smooth with the first meásuring 0.3 mm

in width. on th6 third whorl on€ spira']
rib, oh thé fourth three ánd on th6 fifth
five narrow ridge_ liké ribs are presént'
The apertllré is roundéd on the outside and
straight on thé inner lip and widér than
h'igh. Th€ embryonic she]] is a bit wider
than hjgh (0'4 x o'5 mm) ánd congists of
two smooth rounded whor I s.

studied matéria] from loca']itiés: co] d€
B]anchét and crozet from thé Fronch Jura.
Littlé ch'icksgrav€' Port']and Purbéck gri-
tish Museum collection Nr. GG 22455,

Types: Thé ho]otypé js th6 figllred sp€ci-
mén (pl. 3, Fig.4'6) Nr. GG 22455 from the
Brjtjsh Museum collgction. Further type
mat6ria] from th€ Fr€nch Jura, 'locality
Crozet (pl. 3, Fig.3).
storéd in th€ collection of thé GPIuM un-
dor SGPIHM Kat. Nr. 3215.

ooriVatio nom'inis: A Pyrguliféra from the
Purbeckian strata in England and France.

stratum typicum: Purbeckián of Portland,
Litt]e chicksgravé in Eng'land and crozét
in the Frénch Jura.

oiscussion: The three cerithioidean sp€-
cies from the Purbeckian of the Jura ar€
of rather difforgnt typé' but united by
th€ simple shapé of their embryon'jc sh€ll.
Juranelandt,ria repréaénts a siphonate
foam' whil€ tho ap6rtu16 of JuranÉlanoid€s
has no siphuncu']ár cana'| but on]y an angu-
]ar fronta] end. Pyrguliféra purbéÓkiensis
has a soméwhat angular aperture with a
broad short anterior end. Thi6 sp€ci€6 re-
semb'lEg v€ry much thé juvénilé sh€ll of
Pyrgulifera from thé l']pp€r cr€taceous of
Ajka in the Bakony Mountains of Hungary
(Riedel, 199O, fi9.1s3). Huckri6do (1967,
p. 187) describeó Pyrgulifera? degenhardti
(Dunker & Ebért, 1aas) from thé northérn
German Purbéckian. It i6 not c']éar }íhothgr
P. purbeckienéis rEpr€s€nts juv9ni'1Es of
adult€ that pérhaps gr6w to siÍ i']ar shapé
ahd siz€ as P' dégQnhardÜi (oY€r 1o nm

hi9h shé'l16) and in this ca6e may have

aqu'ir€d simi]ar shape as thé Upp6r creta-
ceous membérs of this 96nus, or wh€thér
its individuals remained sma'll. Thé ceri-
thoids from th€ Purbeckian of thé Frénch
Jura rgprésént fresh water or brackish wa-
ter sp6cié6 that cou]d have brooded their
young and re1€aséd thém as fair'ly ]arge
siz€d crat{'ling bénthic snai']s as is found
in modern Né1anoidés as counterpart to Ju-
ranelanoide€ and th€ ] iving Lavigeria
Bourguignat, 1888 as counterpdrt to Pyrgu-
7ifera (Ri€del, 199o') ' Juran@lanátriá has
such a smáll embryon'ic shel'1 that it could
we]] hav€ hatchoc' from a fré€ é9g máss si-
milar to modern Fagotia Bourguignat, 1884.

Hetoro6tropha Fiacher, 1885

A] logaBtropoda Hagzprunar' í985

Valvatoidea Gray, I a40

Provalvatidae n. fdn.

Di agnos i s:
rhe valvata - '1ike shé']] b€árs a smooth,
sinistral ear'|y ontogénét'ic first whor']

that dips bélow apica] surfacE with its
posterior ond. Th€ type of th€ 9roup is
r€presontod by thg génug ProvaIvata.

(,€nua Prova, vata n. gen.

Diagnosis:
Thé adult shéll js lik6 that of modgrn
va1vata o.F. Müllgr' 1171 and cha-
racterizéd by a round aperturé and a wid6
umbi]icus. Th€ early ontogénétic 6he]1 is
smooth, sini6tralty coiled and the mo6t
apica'l portion of th€ shel1 dips b6low the
apical 6urfac€.

Génotype is Provalvata helicoidés (de Lo-
rio1' 1865) from ths Jura of thé ']ocality
Lavan6- l é8-sa j nt-c l aude .

0ériYat'io nomjnis: According to tho h€re
us€d phylo96netjc mod61 yálVáta i6 thé
modérn re] at i vg ol Provalvata.



Proval vaxa hel icoídeg (de Loiiol 18o5)
Plate 3, Fj gures I , 9 , 1 O , 1 t , 'l 2 , 1 3 , t 4 , 'l 5 .

1856 yálvátá he1icoides (Forbes' 1a51

t'{anuscr jpt) d€ Lorjo] ' oé Lorio'l &

Jaccarcl, Infracrétacée du Ju16 d€
Vill€rs-'l€-Lac'- p. 33' p']. 2' fig.
21-24.

1884 valvata h€licoicléé Forbes, Haillard,
InVértébrós du Purbeckien du Jura.-
p. 67, pl . 2, figs 10, 11 .

'l942 va1vata hélicoidés (Forb€s' la51 Ms)

de Lorio] 1g56' Árkell, Gastropods of
th6 Purbock.- p.89, fig. 14, 60-62.
Here a]so complete synonomy of older
authors.

1967 valvata (cincinna, hélicelloides
Huckriede, Mol luskonfauna aus Jura,
serpu] it und vtéa'|dén.- p. l64' p'].

23, figs. 32-41. Hére i6 also an
€xtens'i V€ synonomy.

According to Arké]] (1942) the history of
thé ho1otypus is soméwhat comp1icatsd.
l,íhjle d€ Lorio'l had based his description
on a drawing from spéciméns found jn Eng-
land, the actual fir6t validly described
specimens com6 from thé Jura. Reexamina_
tion of specimens from both Purbeckian oc-
currences confirm that they beiong to the
same species.

Descr i pt i on :

Íhé 5 v'el1 rounded whorls of thé shel l
form a low discoida'] spire. suturés aro
d€€p and sculpturé js absent with the ex-
ception of growth 1inés. Th€ apérturé is
round and thé umbilicus déép and wide (dé

Loiiol, t965), The normal ratio of hight
to diamgter is 0.6 to 1 in thé oorset ma-

t€rial (Arké]] ' 1942\. Huckriede (1967)

also notéd that thé spirs may be very ]ow

and som€ indiViduals from the serpulit in
northérn Germany aré even p'!anspira'lly co-
i 1ed.

It must b€ addéd to the sp€cios de-
scription that the €mbryonic whorl measu-
ring moré than o. 2 mm in greatést width
is sinistratty coiled with the most apical
part dipping below the apical surface.

studied mater'i a'l: Provalvata helicoidés
is á véry common gastropod from a]most all
gastropod bearjng samples of the Purbéck
facies of th6 s!íiss and French Jura and
also present in th€ studied 6amp1é6 from
England.
Housed in the coll€ction sGPtHM Kat. Nr.
3216.

Disclrssion:
Huckried€ (1967) r€nam€d valvata hélicoi_
dés into v. helicelloides bécause the
first nam€ was pr€occupi€d by a spéci€s
from the Neogéné of Hungary. l{ith th6
€stablishmeht of the new generic name Pro-
valvata for Valvatoidea with a clearly si-
nistr6l first shell that is smooth and

dips bélow the apical surfacé, thé old
gpeciés name introducéd by de Lorio1 cah
be uti l i 2éd again.

Huckriede ( l967) demonstratéd that
Provalvata helicold€s is a common speciés
all ovér Europe occurring in th€ Uppor Ju_
rassic to Lower cr€tac€ous déposits of
brackish water and fr€sh wat€r. This 6ta-
toment can be fully confirmod.

Provarvata sabaudiensis ( aillard, 1aa4)
P'l até 3, Figurés 16'17'18'19'20.

1884 valvata €abaudiénsís Mai'llard' Pur_
b€ckién du Jura.-, p. 68' pl. 2' fjg.

1898 valvata sááaudiénsis, Koert, Grénz-
schlchtén zwischen Jura und Kreide
auf Clor südseit€ d€6 selter'- p. 42.

1942 valvata sabaudiensis ' Arkél'l' oa-
étropods of thé Purbéck.- p' 90' fig.
15-

1967 va1vata (cincinna) proayiá Huckriede,
Moiluskenfauna aus Jura, Serpulit und

líéalden.- p. 167' p] '23' fi9s.15-27;
pl. 24, figs. 2-4.

The ho]otype comés from the Purbeckian of
the French Jura.

D6scr i pti on:
sharp' d€nse' axial , co]]abra] ribs sculp-
turé thé poatiarval whor'ls. The shell is



hjgher than that of y. hélicoidés and has
a narrower umbilicus (Arkell, 1942). It is
a']so g€nerally a bit ']arger and r€aches a
si2e of 4.5 mm (Huckriéde, 1967). It can
b6 added, that th€ a']most p1anspira'l 

'
sinistral embryonic shell is a little more

than 0.2 mm in greatest width and its api-
cal end dips below tho plane of the apex.

In the studied material Provalvata
sabaudiensis is difficult to différ€ntiate
fron P. helicoides espocially when juve-
ni]€ she]']s are conc€rned. Th'is is not
only due to the similarjty of both spe-
cies, but also due to the great variation
'in shell hight and corséhoss of ribs and
growth '1 ines. A tota1 gradatjon b€twéén
ProvaIvata helicoides and P. saöaodiérsis
js notéd '

studi€d Matérial : P' sábáudi€nsis was
found in the French and Swiss Jura Moun-
tains in many ']ocaliti€s of Lower Berria-
sian age. In England the Purbeckian fauna
of Durlston Bay, in béds of Lowér ánd
Midd]é Berriasian age holds numérous
she']']s of th'i s specjés'
Housed in the co'llection SGPIHM Kat. Nr.
32t7.

Di scuss i on:
According to Huckriéde (1967) th€ holotypo
of valvata sáóaudiénsis Ma'illard is lost'
and Arkells (1942) spécjmén bé]ong to yál-
vata varicosa Koért. But th€ n6w mat€rjal
co']']6ctéd by Mojon indicat€s that Mail-
'lards (l884) haterial from thé Jura Moun-
tains was rather like that of ArkEll
( 1942 ) from England,

comparlson rith recent vdlvata a^ó
Corni rostra

Íhé genotypo of va|vata is repres9nted by
th6 modern v' cristata o-F. Mü'llér from
central EuroD€.

Th6 émbryonic she]] of Recent and Up-
per cretaceous va]Vatida€ is 6ithor
planspirally or slightly sinistrally coi-
led (Riedel, l99O) and it romains on the
surface of the apex. In provalvata it

shows a distinct s'inistra'] appéarancé.
with the apex clipping clearly below apicai
surface. Íhe sjze of the €mbryonic shell
of Provalvata also comparés wéll with that
of modern Valvatidae, but its sculpture
differs' vthí1€ modérn ya'yáüa as well as
thé Upper crétaceous Pachystona vaaicatun
Tausch from thé campanian Go6au dépo6'jt6
of Ajka in the Hungarian Bakony Mountains
havo a sculptured embryonic she'l'l that of
Provalvata is smooth.

l{ost recent'l y Ponder ( l99O ) roco-
gniz6d mar'ine represéntatiVes of the Val-
vatoidea jn th€ Austra] 1an corni rost'ra
Ponder, 1990. The shel l of C. pellucida
(Laséron) is v€ry sjmilar to that of Pro-
valvata hélicinoides (Pond€r 199o' Fig.
5)' The embryonjc 6hell of corniroétra
resembles in size and shape that of Pro-
valvata but has a r€ticu1at6 pattern a5
6cll]pturé of the first half whorl. corni-
rostra 'livés on seagras in shal'low, warm

lagoons and bays with fully marine wat€r.
It could w6l] roprésent a memb€r in th€
dir6ct liné of marine Va]vatoids (corni-
ro6tridaé Ponder' 1990) from whjch Pro-
valvata n'igrat.ed into fresh wat€r during
Juras6ic tim€ and may hav€ gjv€n risé to
the fr€sh vlatér Valvat'idaé of our timg.

Acteonoi deá d'orbigny' l9/r2

Cyl i ndrobu'l 'l i nl dae Wenz, l9rl7

G€nug cerite' 
'opsia 

Flacher, l901

Diagnosis:
Th€ shell 'is ovoid- biconica'] and has a

turr€ted spiré with pronounced shouldérs.
Apical whorl faces are flattened and form
a corn€r with thé latera1 faces. Thé
scu']pturé cons'!6ts of broad axial r'ibs and
finé growth liné6 which run ob]iquely
báckward ín the apical shou]d€r. The aper_
ture is of obliquely subol liptical out-
lin6. The innér lip is thin]y ref']éxed and
accompani€d by a narrorr umbilical njche'
Íh6 hét€ro6trophic éar']y ontogéntjc shél1
formg an angle b€tweon 9o' and 45' bétw€€n
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th6 axis of its sinistral whor'ls and the
áxis of thé d.xtrá1 te1eoconch. ceritel-
lopsís is here based on c. conplacita
(Huckriedé) as typ€.

c€riterropsis coavlacixa (Huckriéde 1967 )

Plate 3, Fi gure 21,
P'1ate 4' Fi gur€s 1'2,3,4,5'

1967 Ceritel la Iceritéllopsis, conplacita
Huckri ede, Mo]'!uskénfauna aus Jurá'
serpulit und woalden.- p.196, pl, 18,
figs.9-30.

Descri ption:
The dia9nosis of the genus fu]]y appl'iés
and the whorls of th€ shéll form a stair-
]iké spire. Án about 2 mn hi9h shéll con-
sists of 4,5 whor]s with growth lines twi-
sting back into a low sinus at the apical
f1attening. The o' 18 mn widé embryonic
shell is clear]y hétorostrophic with a

twjst of ]égs than 90' between the axes.
Its surfaco i6 smooth and it consists of a

bit more than one whor'1 . Thé t6leoconch
has some radial ribs of which about 10 are
countéd jh the fourth !.hor'l . ThE ribbín9
may bé qujté wel] d€Veloped or may a]most
be ábs€nt and jt begins l./ithin th€ third
whorl. Thé aperture is of drop-]ike shape
and higher than wide, In contrast to Pty-
chostylus harpa€fornis which has a g€ne-

ra1]y simi']ar shé]] 6hape' the inhor ]ip
b€ars no thickenin9 and the ap€rture is

Studied material: From localities Tti-

schérz ' Lavans-]és_saint-claudé' crozet '
Val dé Fiér, co'l du Blanchét, giénné'
Housed in the collection as SGPIHM Kat.
Nr,3218.

Discussion:
Th€ genotyp€ of céritél la is c- acuta
Morri6 & Lyc€tt 1850' an ovoid' biconica']
form vJith smooth flanks of the víhorls.
Huckriéde (1967) introduced the subgenus

cérit€l lopsi5 Fischér 196l to inc'lude
sDecies of gross1y simj']ar égg-shapéd
she]'1 with hétérostrophic éar1y whor']s but

with fiatt€nd apical sides of the whor]s.
Thí6 subgenus is h€r€ rais€d to géneric
rank, baséd on the species ceritellopsis
conplacita (Huckriede 1967) from thé Lo-
l{er Kimmeridge in Hannover, Northérn
o€rmany.

Huckri6dé's (1967) i]']ustratiohs of 5

sp€cies of his ceritélla (céritéllopsis)
from the Purbéckian of Northern Germany

show a transjton from spéci€s with short,
oval shell with relatively short 6pire as
in cérité77opsis paryula (Roemer), to spe_
cies with ftore s']endér out]ine and a spire
as hi9h as the last whorl á6 in ce-
ritellopsis gran2rnni (Huckri€d€)' to forms
with 1argér ']ast whorl 1ike ceritél1op€i€
conplacita (Huckrisde) and finally forms
with very slénder 6he']']s as in cari-
tél lopsís pl icatuIa (Huckriede).

Thi6 transitjon within the genus ce-
ritéllopsis from short stubby forms to
long and slender forms as documontod by

Huckri€de (1967) can s€rVé as mod€] for
thé changes in shé'l'| shapE found within
différent lineages of thE cylindrobu'll ini-
daé. This systematic unit of hét€rostropic
gastropods with simple aperture is w€ll
documented from tho Upper Triassic of Peru
(Haas, 1953) and the Ital ian AlPes
(Band€'l , in prép.). In Peru a transitional
group of species connects thé smooth cy-
lindrobullina Ammon, 1878 with forms ha-
ving axial ribs and forms aquiring turr6-
téd 6haps as 1n conéobriné llá Haas. In the
St. Cassian Formation of the Dolomites Cy-
Iindrobullina grades into more roundod

ovoid forms simj]ar to those found in th€
North Gorman Jurassic and with memb€rs at_
tributéd the genus Actaéonina orbigny' tg47
(as def 'inéd by schrÖdér' 1991).

The whole group of tho Cy]indrobulli-
nidae may wéll have ari€en in Pa]eozoic
tin€s, eVEn though the hetero€trophic na-
turé of carboniferous shé']']s with 6imilar
shaps to cylindrobullina still has to bo

docum€nted ' In Mesozoic times cylindro-
bul1ina Ínay b€ connected to thg Actéo-
nellidaé. Members of the genus Ptychosty-
tus placed withjn that group differ from

ceritetlopsis mainly by the preaéncé of a

co]um€llar fo]d and otherwis€ have very
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simi lar shape.
A comparison with modern gastropods

is difficu]t. v{e do not know whether w€

shou ] d conn€ct thé cylindrobullinidae
with modern c6phalaspideans I ike Retusa
Brown, Acteocina Gray or Cyl indrobul la
Fischgr, vrith short spired Pyramidellidae,
or with th€ E'1']obiidae aÍnong the Archaeo-
Pulmonata.

Acteono l Iidao Zilch 1959

Genua Pxychoaxy 
'Ua 

sandb€rger l87o

The genotyp ie tjélahia harpaeforni6 Koch &

Dunker from the Gérman lÍea']don and was
oxtén6ively d€scribed by Huckriede (1967).

Ptychoetylua harpaefornia (Koch & Ounkor
1as7 )

1837 N@lania harpaéfornis Koch & Dunker,
oo'l i th6n9ébi r9é und d€ssen Verst€in6-
rung€n. - p.57' p].4' fjg.l5'

187 o Ptychostylus harpaefornis' sandbér-
ger, Land- und SU 0wass6 rconch y I ien
dor Vor26it.- p.58, p1.2, fis. 15.

1942 Ptychostylus harpaefornis, Arkel l,
Gastropods of thé Purb€ck '- 9.112'
fi96.40' 41 . (se€ for comp']été
synonomy béfore 1940 )

1967 Ptychostylus harpaefornis, Huck r,i ede,
l',lol luskonfauna aus Jura, Serpul it und

Weald6n.- p.201, p1. 15, fj9s. 7,9-
12, pl. t6, figs t-8. See also for
furthér synonomy.

Descri pti on :

Accordi ng to Ark6l I ( 1942 ) the shel I 9r6w
to a sizé of 16 mm ']éhgth and 8 mm width.
orowth line6 and thé uppér ends of axial
r'ibs aré strong'ly rotrocurrgnt as they ap-
proach the suturo. Th6 narro!{ aperturé is
wider near thé ba6é than abov9 and tb6 in-
ner lip bgars one strong fo]d. The sh€1l
i5 of long cylindrical shape with flat-
téned apical portion of 6ach whor1 anc' arl-
9u1ar corner to thé flank. The scu'lpture

is variable and Huckriede ( 1967 ) noted
specjmen with strong radia'l ribs and nod€s
as we]] as such t{hich aré almost smooth.
Th6 only shell be']onging to this speciés
'in the studi€d fauna com6s from thé s€c-
tjon at Bi€nné. ]t consi6ts of 5 rhorls,
is almost 4.5 mm ]ong and 2 mm wid€. Th€
most apica] whor]s aré coraod6d. This
shé]l looks similar to those presented in
Arké11'6 (1942' fig.40'41) drayrings and in
Huckri'edé's (1967' pl. 16' fi9s. 5-6) pho_

tographs.

studied material : Loca'l'ity Biénné from thé
Swiss Jura. Col lection SGPIHM Kat. Nr.
3219.

Ptychoaty l us guiDraroténaia n. ap.
P'l até 4, Figur€6 18'19'20'
Plate 5, Fi gurgs I ,2,3.

1342 Ptychostylus cf. phi1ippi (ounk€r)'
Ark€ll ' Gastropods of thé Purb€ck.-
p. 1 13, fi9.45.

D€acription:
Thé 2,4 mm high shel'| is 1 mm wide, con-
sists of 4 whorls of th€ té'looconch and
shows its groatest íidth in thé upp6r ha]f
of the la6t *horl (Pl.4, Fig, 18). The up-
per flanks of the whorls aré rouneed and
connect the flat apical whorl side with
the verticál lateral sides. Growth linos
form a low 6inus in the apical portion of
thé whorl. Th€ 6ar1y ontogen€t'ic shell is
c'lear']y hetérostrophic and 'j6 ha']f burriéd
within the apical portion of thé te1oo-
conch. The axj6 of th€ siniatral first
0,25 mm wido whorl forms an angle of
about 60' with thé axi6 of the té']eoconch
(P'l .4' Fis.l9' P]' 5' Fjs.3). Thé co]u-
lllé']1ar fo1d ']iés jn ant6rior position and
is from th€ sécond whor] of thg tE]soconch
onward we'll d€v€'loped, whilé it i6 quitg
low beforo that.

06rivatio nominis: Nahed according to tho
locality of the o'ld min€s of Guimarota
wh€re thé Pa]6onto]ogical oepartmént of
thé F.U. Berlin carried out sci€ntific Ex-
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cavations.

Locus typic!r6: oujmarota min€ n6ar Leiria
in Contral PorLuga l .

hand coiling at an angle of about 60' pla-
ces thé génus ?tychostylUs with hete-
rostrophic gastropoós as are the E'1lobii-
daé. Ptychostylus 9uinarotehsis with it's
smooth non ribb€d shell réminds of species
of the genu6 Trochactaeon from Upper Cre-
taceous occurrenaés. Trochactaeon may be

v€ry 6imilar in 6hap€ diff€ring only jn

regard to the 'larger siz€, more narrow
ap€rturo and th€ preséncé of two or more

colume]]ar fo]ds. som6 of the m€mbers of
tho genus Trochactaeon also I ived in
brackish water, whi 1e othérs preferred
open márine lagoonal environmént (Mu€tafa
& Bande], 1991). Íhis €cological diffe-
réncé may b€ corr€latéd with a difference
in théir re']ation to larger group€ of the
H6térostropha. It is better to retain the
representati vés of Trochactaeon charact€r
within the Acteonellidae, even though djf-
férences to the cy]indrobu']']inidae are
smal1. Ptychostylus harpaeforn is différs
fron céritellopsis conpIacita mainly by

th€ absence of th€ columellar folds in the
latter. This doés not répresént a Vgry
drastic différence as we know from modern

EI l obi idae-

Archa6opulmonata

Ellobiidae H. & A. Adams, lg55

éénus 14é, amqoidea Yén' 195í

Di agnosi s:
Thé shel'] is of reversed egg_shape and

looks a litt]é bit like a small 
^'e 

lar'pus
with con jca] spiré and with the ]ast whor'l

larger than two-thirds of the apire. Tho

ap€rture is long and nárror' widor and

rounder anteriorly and of simple outline.
The columélla bgars p]icaé on its antorior
portion. Íh€ génotypé is M. clarkii
(t{hitg) from th6 uppér cretac€ous of l{yo-

ming. To this diagnosis can be added that
thé €hé'll is hetérostrophic with the axis
of coj]ing of thé éarly sinistral sh6l'l
forming an angle of almost 90' with th€
axis of thé d€xtral téleoconch.

Stratum typicum: Guimarota_Layors, Lower
to Middlé oxfordjum, Jurassic (He]mdach

1971 , Brauckmann 1978).

Holotype: Th6 in Plate 4, Fig, 18 il-
']ustrated specimen a]ong with the syntypés
illustratéd in Plate 4' Fjgs' 19, 20 and

Pat€ 5, Figs. 1,2,3. The typés are housed
in the collection of the GPIUM Nr, SGPIHM

Kat- Nr. 3220.

Di scussion:
Arke]] (1942) pojnt€d out that sandberger
(1870) had already séén 9réat diff€rencés
to Mé|anopsis exist'ing in the shap€ of
the fo]déd colume]]a' sti]'] the genus Pty-
chostyIus hád been placed with thé Mela-
nopsidae (llienz, 1941). arkell (1942) poin-
ted out that th€ columel']ar fold and the
direction of the growth lines rath€r in(li-
cate a p]aceméht with the Ellobiidae. He

noted a siÍnj]arjty to the cenomanian Rhl-
tophorus M€€k, t872 from th€ UsA that has
two columel'lar fo']ds and has alvlays b€

p]ac6d in the E]]obijdaé. Arke'll (1942)

a']so noted a link to th€ genus Auriculi-
nella Tausch, 1886 of th€ Lrpp€r créta-
ceous of Ajka in Hungary' Hé expr€ssés th6
opinion that Ptychostylus, Rhytophorus,
Auricul inel la and El lobiun form a con-
t'i nuous morphological serigs. Huckriede
(1967) gupports Arkell6 sygtomatic placé-
ment but notéd that thgro ís no resorption
of innér whor] as is common among modern

é1']ob'iids. Hé a'lso démonstrated thé 9r6at
Varlabi'tity of tho she1'] of this speciés
from Northerh Gérmany, and found it to bé

a good indicator of brackish watér condi-
tions,

Arké] 1 ( 1942 ) and Huckr'i€dé ( 1967 )

had not noticed the sinistral coiling of
the first whorl of Ptychostylus harpaefor-
/''is which wou]d havé supported their idéas
to thé aystematic placomént of the génus.

Th€ onaot of thé te'looconch connectéd to a

heteroetrophic twist from loft to r'ight



-27 -

uélanpoidé€ .jíuaa6eicu5 n. sp-
P'] ate 5, Figur€s 4'5'6'7'8'9'1o'11.

o€scrjption:
A shéll with 6 v/horl6 is 3 mm high and 1'8
mm wide. severa] fragment€d shé] ]s áre
preserv€d of which non has thé anterior
portion of the columel la pr€sérved. rt
thus rsmains unknown hov{ many, if ahy
fo1d6 are presént on the columella. Thé
early shell consists of a bit more than
one whorl measuring about 0,22 mm in dia-
meter (P1.5, Fi9.8,9,10). By comparison
with modern Melanpus it9 siz€ 'indicated
the pr€s€nc€ of a planktotrophic lárva in
thé '1ifé- cycle of thg sp€ciés. l{hilé th€
sinistra] 1arva] and embryonic sh€ll is
smooth th€ first vrhor'| of th€ tel€oconch
foatures á very fin€ spira] pattérn of
grooves and ridges. In the second whorl of
the tElooconch thjs pattérn disappéars and
a pattern of severa'| incjséd, irrégu'lar1y
undulatin9 spira] ]ines appéars (Pl. 5'
Fjg, 11). The line below the suture is a]-
ways presént' whi]6 th€ other ]jnes vary
in number indiVjdua'l'ly and seém to be
easily corrodod. The growth ']'ines ar€ sim-
p']e and form a 6ha'llow 'lob€-like r€cess
ju6t below th6 suture which is pronounc€d
by thé strong gubsutura'] spira'] incisjon.

Derjvatio nominis: Named according to its
occurrence in the Uppor Jurassic of
Portugal.

Locus typicus: cuimarota mine near Lejria
in Centra l Portugal .

stratum typicum: Gujmarota-Layer6' Lowér
to tíjdd]e oxfordium, Jurass'ic (Hélmdách
1971 , Brauckmann 1978 ) .

Ho]otypé: Th€ in P'late 5 Fig' 5 illustra-
ted spscimen along with t,he syntypEs illu-
strat€d 'in Plato 5, Figs. 4,6' 

'o. 
The

typés ar€ houséd 'in thé col]éction of th€
GPIUM Nr. SGPIH Kat. Nr, 3221 (holotype)
Nr- 3222 ( syntypés ) .

@nua Proauricu, astaa n. g€n.

Diagnosis:
The Hydrobia-1iké shél l has a heté_
rostropic protoconch with an ang1é of
about 50' form€d by the axes of the sini-
stral 6arly whor] and th€ dextral te'leo-
conch.

The génotype is Proauricula€tra dubisién-
sis (d6 Lorjo] 1865 ) from th€ Jura
Mountains and Iocal ity Lavans-les-Saint-
claud6.

Proaur i cu l adtra dub i 6 i ansi é (de Loriol,
1A65)
Plate 4, Fi96. 7,I,I,10,11,12,13,14,15,16.

1a65 Bitái.'iá Dubisiénsis dé Loriol , De

Lorio'l & Jaccard, Infracrétacée du

Jura d6 vill€rs-l€-Lac.- p.30' p]. 2'
fi9. 19.

1aa4 Bythinia Dubisiénsié' Mail1árd' Pur-
beckien du Jura.- p. 60, pl. 2, fiS.

1aga Bythinia Duöi6iénsis, Koért, Grénz-
schichtén zwi6chen Jura uhd Kaeide
auf der süds€it€ des se']ter'- p. 40,
one f i9.

1912 " Bithynia" d./bisiánsi6, Arkél ] , Ga-
stropods of thé Purbeck béds'_ p'95'
fig.58

194o Hydrobia forbési Arké'll, Arkél], Ga-
stropods of the Purbock bods.-p. 93,
fj gs 9,1O

1967 Hydrobia dubisiensis (dé Loriol ) 'Huckriédé' Mol lusk€nfauna aus Jura'
serpu]it und v{€alden.- p. 175' pl.
22, fi9s.36.37.

Ds6cription according to Ark6ll ( t942):
Thg shé1l with 7 vlhorls is up to 6.25 mm
'|ong and 2 mín widé and shows an spira] an-
g]e of 2o'- 25'' Íhé 6héll is slightly pu-
piform íith the ']ast whor] loss than ha'lf
the tota'] héight. The suturgs ar€ obliquo
and impréssed and the ap€rture is ovate'
There aré no othér scu'|ptural f€atur€6 but
growth l inés.
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According to the description of de Loriol
(1865) this common shé]l réaches 3 mm in
length (Lorio]'s figuré shows an incom-
plete specimen) and is of oval- 6longate
shapE. Íhg apertural margin is clo6ed and
ráis€d from the co1umo1]a to form a Very
narrow umbilicus. It ssems that common] y
growth stopped With 5 whorls comp1éted'
and such individuals would have about a
'length of 3 mm. Individuals with 6,5
whor]s havé doub]e léngth. It is also pos-
sib'le' that there aré actua]]y two spe-
cj€s' one stoppjns 9rowth at ']esgér sizo
and another with ]arger she]'] and oné more
whor']. The early whor'1s are of thé samé

diménsiohs in both forÍns. since both cooc_
cL]r in lhe same fauna and ar€ véry clo6e
in shape thjs task of separating thém was

not undertaken and both were consid€réd as
moré ecolgical Variants of the same spe_
cies. The common Européan éllobiid oya-
tella nyo€otis disp]ays simi']ar variants
as we were ablé to demonstate with aqua-
rium populations originally collected a

féw years ago from the Ba]tic sea and th€
M6d i terranéan séa.

own obs€rvations on matéria1 from
Dorset and the Jura confirm th€ presénce
of thjs pupiform she'11 with hétéro€trophic
protoconch in both loca]itjés. Thé sini_
stra] embryonic shell connécts to the te-
']eoconch with an angl€ of about 5o' bet_
ween axes of coiling (P].4, Figs. 12,15).
Íhé transition from sinistral to d€xtra]
shell cojncides w'ith strong growth 1'in€s
most probably markin9 th€ timé of hat-
chin9 from the egg mass. Thé embryonic
shell is almost 0.2 mm t{ide and its apical
end ia covered by the first whorl of the
te]eoconch. A shéll with 6.3 whorls is 4'3
mm ]ong and 2.2 mm wide (from th€ chérty
Freshwat€r Bed' DLlr ] ston Bay).

studied materia1| Proauriculastra 'lé a

V€ry common gastropod in al'l Purbéckian
samp1és from the swiss and thé French Jura
Mountain6. P. dubisiensis also occurs in
the samp']os from Durlston Bay in Lowér
Berr'iasian and Middle Bérriasian d€posits.
oeposited jn the co']1éction SGPIHM Kat Nr'
3223 and 3224.

Di scuss i on:
Arke]] (1942) notéd a c]ose affinity in
shape to Hydrobia balatonica Tausch from
the Uppér cretacéous of Ajka. Th6 compari-
son of thé first whor]s of Proauriru|astra
dubi6iensis with thoso of Hydrobia bala-
tonica démonstrates that the later has
thé hydrobiid protoconch (Riede1' 1990)
whi'1é the former is het€rostrophic.

Individuals from Lulworth cove and

Portesham Quarry from the Cherty Freshwa-
t€r Béds ahd thé charophyte chért of Dor-
set arE common and f i t 'i nto Arke l l ' s
description. Most individuals are smaller!
ranging in size between 3 and 4.5 mm. The

6hé11 is more or ]ess s]ender so that the
apica] angle rang€s between 25 and 40 de-
9r€€s. The indiVidua]s studied had 4 to 6

whor'ls, With an additional whor'l and ta-
k'ing into consideration thé larg€ Varia-
tion in the 'length width ratio, it is most
likely that this common species was the
oné c'escribed as Hydrobia forbesi by Ar-
kéll (194o) and Bithinia dlrbisiénsis by de
Loriol (1465).

The heterostrophjc shape of thé em-

bryonic shell places this conmon gastropod
of the Purbeckian in Dorset and in the
Jura into the Hétérostropha and h6r6 into
the A rchaeopu I monata. Most probably it
al60 liVéd in brackjsh watér 1ike most of
the modern El lobiidae and its modern coun-
LerparL Auriculasürá. Two charact€rs sepa-
rate Proauriculastra dubisiensís from the
généra'] shape of the El]obiidáé' oné is
the total lack of spiral ornamentation and
thé sécond 'is the absense of co]um€llar
ridgés. But among modern E]]objjdae there
aré sévéra1 species with a smooth shél1
(in the genus AuricuIastra for €xample)
and the numbér of co]ume]']ar folds is
quiLe Var'iab'le. Th6 éarly she]] is just as
thát found among modern El lobi idae in
which th€ ']arval phase is passed withjn
the shé]tér of the e99 mass' as is th€
casé in the common European ovatella nyo-
€otis. l,lesaur i cu la6 üra Ysn, 1952 has a

simi'lar sh€ll shápe' but a wider áperturé
and the columé11a carriés folds. Perhaps
this Uppér Jurass'jc apecies from co]orado
can b€ shown to be related to Proauricula-



stra vrhen studied in more detail.

Gonua Jurar''áriau'a n. g€n.

Diagnosis:
Thé egg-shaped, d€xtral she1l has a s'ini-
stra'] protoconch imm€rsed in th€ ap€x. The
aperture is long and narro\{ and two obli-
que folds are pr€sent on the co1ume] ]a.
The scu']ptur€ consist of narrow, straight'
sp'j ra'| groov€s.

The génus is based on Juranarinula durl-
stoné'sis (Arkell 1942) from th€ Jura
Mountains of the locality Lavans-les-
sajnt-claud€ (LV l2).

Juranarínula durrgtonenai8 (^rkél l ' 19,ío)
P'] at€ 5, Figures i 2 
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1865 carychiun brotidnun de Lorio1' 0é
Lóriol & Jaccard, Infracrétacéé du

Jura de Villers-'le-Lac.- p. 23,91 .2,
fig.6.

1942 El lobiun dur'stonénsis Ark€l l, Ga-
stropods of the Purbeck beds.- p.
1 10, fi9. 29.

Description of Arké]'] :
shel] 5 mm ]ong and 2.7 mm wid€ with the
last whor'l being 3 mm high has blunt spire
and shallow suture. The surfaco is smooth
without visible 9rowth'linés' Thé apérture
is narrow abov€ and widér b€low bearin9
tro strong folds and congiderable cal lus
cover.

Thé specjméhs from Lavans- l és-sai nt-c'l audé
are w6]] presérved and a]]ovr som€ more in-
formation about thjs spécies as l'ras notéd
by Arké]]. with 4.5 whorls lhéy are 3 mm

high and thus smaller than tho Engl i6h
form. The first whor] is about o.2 mm widé
and sini6tra'1'1y coi']Ed. It twista into th€
dextral téléoconch with axés of coi']ing of
ear'1y she']l and followin9 te1éoconch for-
ming an angl€ of about 45' with €ach
other. l{ith thé onset of adult she]] fino
inciséd strjae are presont' about 6 on the

first whorl following the protoconch.
Th€se stria9 mové apart on thé fol'lowing
whorl and ar6 on]y séen just b6low the su-
ture and on the bas€. Th€ last whoa1 'is
almost gmooth, but somo striae aré present
on thg round€d base' The inner ]ip js
thick and on it thé ttvo jnc]ined solid
folds project onto the ca]]u6_ g]azé'

studiéd matéria']: Loca1itiég Val dé Fier,
co] du Blanchet, Bionne, Bon] ieu, Tü-
schér2 ' Lavans_'] e6-sa'j nt-c l aud€ from th€
French ahcl swiss Jura. oépo6it€d in the
co]léction SGPTHM Kat. Nr. 3225.

oiscussion:
on']y oné fair1y wel] presgrved spocimen
r€preséntin9 th€ ho]otypé and two dámagod
further spécim€n form the materia] on
which Arkell (1942) baséd his species. Thé
spécimgns herg d6scribéd have a certain
sinilarity to modern Narinula in regard to
thé proportions of the whor'ls and the
shapé of the columo11ar fo']d6' Théré is
a']5o som€ 6imi']arity to cephalaspidéan
opisthobranchs as found in the Ringiculi-
dae. To p]ace the €pécíes Juranarinula
durlstonénsis into th€ modern genus Ello-
bium with its large sized individuals make
litt]s sense' théreforg a new genus for
the Purbeckian species is prégénteal héré.
It i6 possible Lhat Carychiufi brotianuh
de Loriol , 1865 with 3 mm high and 1,5 mm

wid6 shel l be]ongs horé, but Huckriéde
(1967) noted that th€ originat to Loriols
6tudy was corroded to much to bé of any
use. 0e Loriol (la65) had seen two ridgés
on th€ co'lum6lla but they do not show wéll
in his i llustration.

BaBofinatophora

GenuB Prophygá n. gen.

Oiagnosis:
Thé shE']'] is thin, gin.istra']']y coi1ed and
of ovoid shap€. Its spire is conica'] and
short and thé whorls of thé t'e1eoconch du-
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rjng growth 'increasé rapid]y. The scu1p-
lUre consists on]y of growth '1inés' The

colum€]']a twists at its ba€e and has no

fo]ds. The apérturg is as wide as high. It
is rounded anteriorly ancl pointed posté_
r j or'l y.

Íhé genotype 1s Prophysa bristovii (de

Lorio] , 1865 ) from thé Purbeckian facies
of th6 Jura Mounta'i ns.

Prophyga bri6tovii (dé Loriol' Ía65)
P]ate 5, Figurés 19,20'
Plate 6, F i guros 1,2,3,4,5,6,7.

1a55 Páysá Bristovii Phillips' A Manua] of
Oeology. - p.349, fi g. 277.

1a65 Physa Bristovii (Forbes MS) de Lo-
riol, Dé Loriol & Jaccard, Infra-
crétacéé du Jura de vil1érs-le-Lac.-
p. 45, pl . 2, fi 9. 9-11 ,

1942 Physa Bristovii (Forb€s Ms) Phi']1ips'
Árke'1 ] , Gastropods of t'he Purbeck. -
p. 106, fi9s. 33-37, 46-49. (See

synonomy up to 1940 here).

Description:
The sinistra] she']1 is of oval out'lin€ and

has 5 whorls sculptured only by growth Ii-
nos. The diametér of the whorls incr9as€s
rapidly and the aperture is narrow with
simp']é 'líps and widénéd anterior port'ion
(dé Lorjo], 1a65) '

To this can be added, that with 5

whor'ls the shel l is about 5 mm high' The

length/w'jdth r€1ation changes with growth.

The shel ls of young individuals are compa-

rat'iVe]y broadér than those of outgrown
'indiViduá1s which a16 more slend€r. The

émbryonic she']'] has a o.13 mm wide apica'l
end. t{ith 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 699 mass but the émbryonic she']] gra-
des into the adult shel l without viaible
changes in sculptura'] patt€rn. A sh€'1'l

from Lulworth Cove in Dur]ston Bay with 5

whorls is 7 mm ']ong and 4.5 mm wid€.

studied mater'iál i Prophysa i6 quite common

in gastropod faunas from the Purbéckian
faciés of the French and swiss Jura Moun-

tains. It is a'lso common in the Purbéckian
of Dur'l ston Bay.
Depositéd jh SGPIHM Kat. Nr. 3226' 3221 .

Di scussion:
Arkel'| (1940) €xpre6séd the opinion' that
there is no reason for séparating the ta]]
sp'ir€d forms as found in Physa ,léa1diana
coquand from Physa bristovii with short
spired and bulbous forms, The sane morpho-
']ogy is found a]so in spéc'igs that have

beén described from the Upper cretacéous
of the USA. These observations can be con-
firmed. A1'] extreme forms are interconnéc-
ted to éach other by she]ls of transitio-
nal morphol ogy.

Prophysa présénts a basommatophoran
shell that could belong to tho Physidae,
the Bulinjdae and thé Physástrá branch of
the P]anorbidae. Al1 thése groups have
rather 6imi lar sinistral adult shells'
when the embryonic shell is comparod with
thésé modern forms, studjed meBbérs of the
Phys'idae have a mor€ compact form with ]o-
wér sutures' thé P1anorbida€ show spiral
scu'lpture whi1e the Bu']inidáe are quite
similar to fossil Prophysa (Riedel 1990).

Prophyéa repres€nts a basommatophoran
gastropod, that might have tolerated
brackish wat6r to a d€gr6e as js found in
modérn Radix ]iving 'in the Ba]tjc sea.
sinistral she]1 shapes have evolved con-
verg€ntly in all ]arggr systématic units
of the Basommatophora. Th€r€foré Prophysa
cannot bo placéd in one of tho d'ifferent
basommatophoran groups. The simple embryo-

nic shell is more like that of the
Lymnaeidaé and Bulinida€' so that one can

assumé that Prophysa belongs into this
group. BL]t feature6 of thé morpho'logy of
the embryonic sh€'ll are of ]imit€d taxono_
mic value, b€cause Basommatophora have to
déát with mllch yo]k during their embryogé-

n6sis and therefore retard and simplify
thé formatjon of thé early ontogenotjc
shell (Band€l 19a2)' Variátions in she1l

shape may eithér give evidonca of a rather
Var'iab]e speciés or of the presence of se-
véra] c']ose']y re1atéd speciss with similar
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(;€nua Proplanorlraaius n. gsn.

Di agnosi s:
Th€ dextral she]] is sculpturéd in spiral
pattern w'ith rows of pits that covér th€
embryonic she]'] as wel 1 as thé juvenile
shel1. Th€ aperture is as widé as high and
the co'lumella short ancl bent.

Genotype is Proplanorbarius sdnctusclaudi-
us n. sp. from the Purbockian of the Jura.

she]1s. Both possibi]itiés couid bé backed
up by mod€ls of Basommatophora of specig6
l'i Vi ng jn the R€cent.

Holotypus: Th€ sp€cimén i11u€tratéd in
P].6' Fi9. a'9' ío i6 deposit6d in the
coll€ction of the GPIul.l Hambur9 Nr' sGP]H}l
Kat. Nr.322a.

stratum typicum: Lowér 86rriasian of th€
Purb€ckian facies in the Fr€nch Jura Moun_

tai ns .

Locus typicus: Lavans- l és_sá i nt-c'1 aude in
the contral Jura Mountai na,

D i scussi on :

ll,octérn Planorbaríls produces a less tro-
chjform but neverthé']o6s véry simi lar
shél l to Proplanorbariué santuscIaudius
when th€ €arly whorls are compared (Riedel
í99o' fj9a' l39-141). whil€ th6 €mbryonic
shell shows rov.s of pits in Planorbarius
cornéus thé juvéni']e sh€ll shows spira1
rid96s },ith p€rio6traca'] spin6s. l{h€n

thése disappoar Clué to thé alisintégration
of the organic periostracum, rows of pits
accompani€d by ridgés rémajn on thé sur-
face of th€ mingra] sho] ], simi ]ar to
thoae s6én on P. claudius. In diménsion
the early shel l of modsrn Planorbarius
and Low€r cr€taceous Proplanorbarius are
quite simi lar, with the later a I ittl6
6ma]]ér' size as ro11 as scu'lpturál simi-
]áriti€s indicat€ a rélationship or a ca6e
of c'lose convérg€nc€ within basoíínatopho-
ran stock.

Proplanorbaríua danctuacl audi ua n. a9.
Plate 6, Figures 8,9, 't o.

Di agnos i s:
The generic cliagnos'is appl ies. A pattern
of spiral rows of pits covers th€ embryo-
n'ic and adu1t sh€l'l in a regular V,ay. The
she] ] diamet€r incr€ases rapid']y' The
shéll is of 9lobu]ar outline with wide
drop shaped apertur€.

Oescr i pti on :

Th€ o.9 mm high she]1 of a juven'ilé 'is o.a
mm widE and consists of almost tvro whorls.
Rows of pits on th€ €mbryonjc sh6l] ar€
presént on a smooth background, while on
th€ t€leoconch they aré accompahiéd by
spira] rjbs. Hére th€ sculpture consist of
ahout 22 row6 of pits and l€ss spiral ']i-
nes in th€ second whorl' The €mbryon'ic
whorl grades into thé adu'lt shell llithout
interruption and víithout changé in sculp-
tur€. Íhé appéarance of sp'iral rib6 is
9radationa1. Th€ f 'irst whorl m€asurés 0.3
mm in wi dth.

studiéd material: only found in Lavans-
]es-saint-claud€ jn the Fr6nch Jura.

0orivatio nom'inis: Íhg sp€cimen was found
n€ar Lavans-'] ea-sai nt-c l eud€.

cbnué Gyraulue charoonti or 1837

The génotype i8 Planorbis á lbus o. F.
Mü']l€r' 'l774 which ropr€sents á véry com-
mon fr6sh wat€r €nail found jn many Euro-
poan lák€a ánd pondg.

Diagnosis accord'ig to Zilch (1960):
Th€ sinistra'| planspiral she]] is plane or
concavé on thé upper 9idé and umbi1icate
on the lower sidé. Th€ scu'lpture consists
of growth lin6s *hich ar€ crossed by de]i-
caté €piral linos. The round€d apertur€ is
high and i ncl i ned.



eyraulua toryi coquand, 1855
Platé 6, Figure 11-2o,
p]áté 7, Fi9ur€6 l-lo'

1856 Planorbis loryi coquand, D€scriptions
de coquil les fossiles du Jura.- p.47,
p1.5, figs 8-11 .

1865 Gyraulus loryi coquand, De Loriol &

Jaccard, Infracrétacé€ du Jurá d€

vi I lers-le-Lac.- 26, pl. 2 fig. 12.

1865 Planorbié coqandianus dé Lorio']' Dé

Lorjo] & Jaccard, Infracrétacé€ du

Jura de vi I lers-te-Lac.- p. 27, p1 . 2

fi s. 13.
1942 Planorbis fi6heri (Forb€s Ms) Arke'll'

Gastropods of th€ Purbéck.- p.1o8'
fig. 38.

1967 Ánisopsis fisheri (Forbes Ms) Arko]]'
Huckriédé, Mol luskenfauna aus Jura'
Serpulit und wealden,- p.2o9, pl' 17,

figs' 8-12. Huckriéde also pr€6éntéd
an €xtondend synonomy.

oescr j pti on :

The sinistral shel'l reaches a size of 4 to
5 mm in diametér ánd a hight of 1 to 1.5
mm with 4 rapid1y incr€asing whor'ls
(Arké]'] 1942)' Huckriédé (1967) not'icod up

to 6 nm ]arge 'ind'ividuals in Northérn Ggr-
hany and up to 8 mm 1ar9e on€s in thé Jura
l.{ountáihs rith the same number of whorls
(4). A shell with 4 whorls from Lavans-
1es-sajnt-c]audé m6asures 7'5 mm in maxi-
mum width' llhorls show á subrhombic cross
section. Íhéy havé nearly f]at shapo or
are concav€ on the upper side, wh€ré also
th€ gr6ate6t diamétér of th€ she] ] is
found. Thé lJpper 6dg€ of the whor'] is
roundod in young and may bo angular in la-
tér whÓrls. Thé umb'ilicus i6 narrow ahd

borderod by a high' roundod rim. The apér-
tur€ is oblique and p']ajn and may bécome

angu1ar in indjviduals with well dévelop€d
ap'ica'| édge. Retrocurvaté 9rowth 'lin€6 are
present to we! l marked and crossed by

fine, more or loss d€Véloped 6p'ira]
striae' Young indjvidua'ls common'ly háV€

more rounded whorl 6hape than o'ld€r onés.
Thé studied matEr'ial from thé Purbek-

kian faciea of England, the Jura and Spain
are indicatin9 that it is quité difficult

if not impo6sib]e to separate sp€ci6s of
différént populations. A comparison of th€
eí]bryonic sh€lls 6hows on]y differént ex-
tr6mos of morphology. Thus forms with
smooth and 6trongly s'!nistral émbryonic
shg1]s ar€ present (Pl .7' Fig.9'1o) as
wel 1 as spiral1y ribbéd (Pl.7' Fig'4'5)
and almost dextral shell6 ihat dip much
'l€s6 b€low surfacé in the umbi'lica'] aid6
(of the sinistral adult shell) (Pl'7,
Fig.6). But a]1 shapes and scu'lpturés of
the embryonic she'lls as w€ll as a11 shell
shap€s of adu]ts are connéctéd by intérme-
diates.

studied mat€ria1i Gyraulus shel ls are
prosont in almost every gastropod bsaring
sample from the Purbeckian facies of tho
Frénch and swiss Jura Mountains. They ar€
also found in the Purbeckian samples of
Ourlston Bay.
oeposited in SGPIHM Kat. Nr. 3229 and

Di scuss i on:
Ark€l1 (194o) notéd that Planorbis fishéri
devolops no flangéd kee] at any part of
its shéll. Even though the sh€ll may 6how

quite a bit of Variation, he sugg€st€d'
that de Lorjol (1865) had correctlv regar_
déd the Eng1ish sp6cies as distinct from
Planorbis loryi' rh.e ]ater spécios' ac-
cording to Arkell, has two carinae. But
sti'l'] h€ consider€d both speci€s aa clo-
sé1y alli€d. ln Planorbié jugleri oanker
1849 from the Gorman w€alClgn th€ shé'|'l is
even mor€ compressed and thé margina] ca_

rina is céntra'l' máking the whor] section
almost bi 1atéra1ly symmetrical (Ark€1l 

'
1942). But Huckriédo (1967) cot]']d not find
this speci€s in his €Xténsive work on

North Gérman gástropodB from th€ Juras6ic-
cretacéous transition. H€ croat€d a nev{

6pecie€ Ánisopsis chérusca for North G6r_

man form6 which hé consideréd reláted to
Anisopéis fish€ri.

Huckriede's (1967) introduction of a

séparate g€nus Ánisopsis sandb€rgér, 1875

for fo6si'] shé11s that look éxactly like
mod€rn r€pr€séntatiVés of m€mbers of thé
génus cyráulus mak€s no sensé. It is also



doubtful wheth€r Ánísopsis ca1culus
(sandbérg€r)' which is thé genotyp€ to Á'-
isopsis, is a p']anorbid pu]monáté at all.

The differéncé bet*e€n al ] th€se
forms and specj€s of J u rass i c-c rEtaceou5
Gyraulus ']'jes in the pr€s€ncé and abséncé
of a marginal uppér edg€ and 'its angula-
rjty and the width and angu'larity of thé
base n€ar th€ umbi]icus. Transitjons are
prosent between a]'] these forms. EV€n €x-
t€nsiVe statistical studies, to my opi-
n'jon' w'il'| not be ab]e to c1arify whéther
one species shifted into the oth€r as an

evo'lutionary procéss' whother one and th6
same sp€ciés just reácted to diff€rénc€s
of écol09ica1 param€t€rs by changes in
shé1'l morphology' or whéther aevera'] mor-
pho]09ically simi]ar speciés háV€ b€€n li-
ving together or in neighboring but physi-
cally and ch€mica]ly d'ifféront habitats'

,hen eyrau|u€ loryi i6 comparéd with
som€ mémbors of thé same gonus from the
Miocene Steinhoim Basin or with such from
the P'lioc€ne of gouthern France or modérn
individua']s from European ponds' véry féw
and no significant différoncés can bé
found. Íhé sp€cies that have l'ived in thé
J u rass i c-c retacéous tran6itjon tim6 a16
like the Recent oyrá./ 

'us 
(own data, Riede]

199o). It is possiblo that cyraulus loryi
répresénts severa'l species that havé beén
]iving at that tjme' but it s€éms not sen-
séab]6 to djfféréhtiaté théÍn from éach
other by shéll féatures aloné when transi-
tiona] forms interconn€ct all notéd nor-
photypos. wenz & zilch (1960) gtatéd thát
eyraulus can ada9t wéll to diff€r€nt éco-
logical conditions and react to them with
s']ight differ€ncés in shéll shape. Thg
coasta] syamps in which tho h€r€ studied
indjviduals hav€ lived providod a widé va-
riety of possiblé envi ronm€nts from pudd-
les to pools and lagoons, from quiét to
running water and from fresh to brackish
latér conditions.

Génus Paoauricul a Huckriede 1967

oiágnosis accordin9 to Huckriede (l967):
The thin long egg-shaped 6hell consists of

f6w whorls which ar€ separat€d from €ach
oth€r by de6p sutur€s. Th€ final whor'l is
dráNrn out to great ]ength (']ymna€iform)
and forms á s'|it '] jke umbilicu6. The apér-
turé is ]ong- oval with two folds on tho
columélla' th€ antérior of which is incli-
néd. The scu]pture of tho first two whorls
is smooth on ]ater whorls consists of un-
dulatin9 ax i a'l striaé.

Thé génotype is reprosontéd by Proauricula
jaccardi (de Loriol , 1a65) from the Jura
Mountai ns -

Proaurícura jaccardi (d€ Loriol 1a65)
Plate 7, Fj gures 14'15'16,í9'20.

1865 Auricula Jaccardi de Loriol, 0e Lo-
rio] & J6ccárd' Infiacrétacéé du Jura
d€ vi 1]ers-le-Lac.- p. a2, p1 . 2'
fi 9. 4,5

1942 Ellobiun jacrardi, Árkell, Gaétropods
of th€ Purbeck.- p. 110' fig. 39

1967 Proaurícula jaccardi (dé Loriol)'
Huckri6de. - Mollusksnfauna aus Jura,
sérpulit und l{éald6n'- p. 204' pl.
16, figs.9-15,20-22.

D€scríption:
According to dé Lor'iol (1a65) thé shéll i6
fu6ifo.m and high, with 5 to 6 whorls s6-
parat'éd from each other by deep 6utures.
Thé whor'| diameter jncreases rapidly jn
gizé' so that thé 1ágt whor'| is highér
than the forÍÉr spir€. Th€ deep]y cáncé]-
'lat6 ornamgnt consists of radial and spi-
ra] 6triae which ar6 of rugosé shapé. Th6
aperturé is long and narrow and thé colu-
mélla b6árs two hi9h ridges of which the
out€r is incl in€d.

Néw obB€rvations on matériál from thé
Fr€nch ahd swiss Jura ihdicaté, that thé
about 3 mm long sh6ll consists of 4 ,.ihorls
with rapid incr€as€ in diamétér' The
scu1pturé consi6ts of an incr€as'ing number
of ribbon-'liko spiral ribs, g to l4 of
which ar€ crossed by raised ihcr€méntg of
growth forlrting rugoss plication. Thus thg
ov€ra1'l imprgg8ion is a charact€ri6tic
cancellation' notéd by Arkell ('l942).
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Th€ apical €nd of the émbryonic sho']']

m€asures o'13 mm in width and the fir6t
about o.4 mm high whorl is smooth and

beárs on1y finé growth 1inés. l{ith onset
of th€ s€cond whorl d€nse radial ridges
appear and spira'] r'ibs comé in lat€r. Thé

transition from th€ €mbryon'ic shel'l to thé
t€l€oconch js 9raclational. Theré i6 no

trace of heterostrophy to be segn.

studied materia]: Localities Biénné, Bon-
1ieu, Lavans-1os-saint-claud€, Bourdeau
from the French and swiss Jura, and Lul-
worth Cove i n Dur I ston say ( Cherty
Freshwater Beds ) froln England.
D€positod as SGPIHM Kat' Nr. 323t and
3232 -

oiscu6sion:
Arke]'] (1942) hád on'ly fragmonts of thé
speci€s which he could d€t€rmino by their
characteristic sculpture, Thus the species
is a'tso documented from th€ Purb€ck of
Dorset. Huckriode (l967) report€d its pré-
sénc6 from sovera1 ']oca]ities 'in Northern
G€rmany' Lynnaéa phy9oide.s o€ Lorio'| 1865'
(Loriol & Jaccard 1965)' from thé Jura
Mountains of Vi']']ers-l€-Lac a1so not€d by

Arkell (1942) from the English Purbeck
Beds as w€ll as rgmains of ']ymnaeids

mentioned and fi9ur€d by Huckriéde (1967'
p]. 15' fig'8) from Northern Germany ré-
present on]y fragménts of juvenile 6hell6.
Ark6ll (1942) presented a Lynnaea webstéri
Arkoll basod only on one damaged specimén.
This' 'l'iké Huckriedes juven'ilés, cou]d
v€ry w6'l'l réprosent badly présérved jndi_
viduals of Proauricula jaccardi.

De Loriol (1865) thought, that the
colum€]']ár fo]ds p'lac€s Proauricula jac-
cardi in the genus Auricula and that it
thus reprgsonts the old€st ropresentátiVe
of thjE genu6. Arkell (1942) also su99é-
sted it to be a membér of thé E]']obiidae'
but rath€r of the g€nus Ellobiun. Huck-
riéd€ (1967) combin6d these opinion6 in
hi6 néw genérjc name represénting an early
Auricula which is consjd€rod a synonym of
Ellobiun. Hé differontiated it from 

^ígsáu-ricutastra Yen l952 by thé pres€ncé of
thg páriétal fol d.

But nejther Auricula, nor EI lobiun
can b€ ré]atéd Lo ProauricuIa jaccardi.
Íhe embryonic she]] is that of a fresh wa-
ter Basommatophoran and rés€mb]e5 that of
úodern Lynnaea or Radix in shape and
size (Ried€i ' l99o)' It is not aimilar to
thé ombryonic shéll of Ellobiidaé which
sti1l hav€ a h€t€rostrophic twist from si-
nistra1 embryonic and ]arval she11 to d€x-
tra'l adult she1'1 , pres€nt ev€n in thos€
spéci€s' where the larval stags is retai_
ned w'ithin thé 699 capsu]6 (Harbeck' in
prep.). As in Lynnaea thé transition from
th€ embryonic she]] to the shell of Lh€

adult is gradational and even crescentic
growth lamollao connected to spiral ridges
occur (Bandel, i942, Fi9. looB), but much

moré dol icately as 1n Proauricula jac'
cara!i .

l4odérn Lynnaéa does not have columé'|-
lar fo1d6, but they are présent in thé
chilinjdas, a group of freshwater snails
from southern Am€rica. Thésé are conside-
r€d to répresent a primitive group of thé
Basommatophora and l{snz & zi lch ( 1960)

€ven includes them with the Lymnae'idéa
among th€m' Íhé adult shell of Proauricula
could w6ll représént an ear]y member of
thé chi]inidae. According to Brace (19g3)

cáiIiná rotains r€mnants of a larva] phas€

in its ontogeny, among which is the
formation of a sinistrally coil6d 6mbryo-
nic shel l. This differs from modern

Lynnaea and is simj]ar to modérn LaÚia
from New zéá'land (own obssrvationg). It is
quit6 féasablé that Proauricula may ré'
orésént a member of thé group of Basommá-

tophora from which thé modorn Lymnáéá and

close relatives like Radix and Oatba have
or i 9i nated.

sty l oíf atopho ra

Génu8 c''éru6cio 
'á 

Huckriod€ í967

The g€notype is réprésénted hy chérusciola
nitidá Huckri€de 1967 from the Midd1e

Kimmeridge of sÚhlfeld n6ar Fa]lg16leb€n
in Northern Gérmany.
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oiagnosis of the genus adoptéd from Huck-
rjede and sl ight] y éxtehded:
The shé]] consists of 3 to 4 whorls wlth a
rapid increaBe in c'iamet€r' The whorls ar€
separatéd froín éach othér by de€p suturés.
The columélla surrounds a narrow d€ép um_

bi]icus and carriés oné strong fo'|d in the
ant€rior conter of thé innér l ip and
another fold n€ar th€ umbilicus, t{hich tnay

be weak or absoht. Thé embryonic whorl
does not deviate from the coiling of the
teleoconch,

cheruaciola tujonia n. sp.
Plato 7, F i gures 11,12,13.

Diagnoais:
Th€ spocios has thé chárácters of th6 96-
nus charusciola. Thé columellar p'licae ar6
both strong, and thé anterjor ono i6
continuous into tho anterior tip of the
columel1a.

o€scription:
Thé sh€ll consists of 3.7 Nlhorls and is
1.4 mm high and 1 mm widé. Thé ombryonic
shel] is smooth and consists of morg than
one lihor'l . rt m€asureg more than 0'3 mm in
diametsr and is smooth. Its transition
into thé te]eoconch is gradual with a
straight pattern of donse growth lin6s bo-
comin9 apparent. The ca]]us of the inn€r
]jp énds just in front of th€ thick and
smooth fo]ds. These considérably conatrict
th6 narrow aperture.

kian faciés in tho Jura.

Di scus6 i on:
The larg€ smooth embryon'ic 6h61] with gra-
dua1 transition into the juv€nile she]]
'indicatés a connection t{ith lánd snai'ls
with 1arge ]écithotrophic €ggs and adu]t-
like juvéniles hatching from them. one or
two colum€llar folds may b€ found in lnén_

b€rs of thé Achatine] ]oidea and Pupi l-
loidea of th€ sty l ommatophoran pulmonates.
cherudciola cou]d we]] be a m€mber of
these landsha'ils ánd would than not havo
lived in brackish or fr€sh wat€r' as sug-
gested by Huckri€d€ (1967)' but nearby in
for€st l i tter.

stylo latophoran ga8tro9od ap€ci€s and
genua indet.
P]ato 7' Figur€6 17, 1a.

Th€ s]6ndér ovoid shell with three whor']s
is 1'3 mm high and 1 mn widé' Its sculp-
tur€ consists of collabral low folds cro6-
sed by indistinct spirá1 ridgés. The ém-

bryonic sh€ll mea6ure6 about 0,3 mm in its
fir6t whorl and fus6s with the telooconch
without interruption and chang€ in morpho-
logy. The first whorl j6 shooth. Its sizé
is charactéristic of a t€rrestrial gastro-
pod devélopin9 from a yolk-rich é9g. The
sh6ll is prgsérved not well Enough to 1o-
cate its place in the taxonomic syst€m,
but it cor.rld v.ell represent a pulmonato
I andsnai L

studied matéria'l: Th€ on'ly 6p9cilnén of
this ]jtt]é snai] come6 from Bienne in th€
Srvisa Jura.

D€riVatio nominis: In honor of Pi€rr€-
o] iViér l'lojon.

Ho]otypus: Thé illustratéd spécimen' co1-
l€ction of thé GPIuM' Hamburg nr' soPI-
HMKat. Nr.3233.

Col du Banchet in the
specimon 'i6 deposited

in SGPIHM.

studi€d materjá]:
Frénch Jura. The
t.ith Kat Nr. 3234

Locus typicus: BiennE ih th6 SwiBs Jura.

IfI. Dlscuaaion of tho l{salden facies
and táxono i c conc'lu€lon6.

Á hajor regrossion at the Jural crétac€ous
boundary caugéd wide6préad formation of
coagtal gwampa oh the Iborian plat€s as
well a6 in c6ntral and westErh Europe.
y{ith th6 ris€ of th6 sga levél brackishstratum typicum: Lowér Berriagian Purb6k-
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wat6r conditions d€velop6d within B9rria-
sian times in many parts of the lowland
areas. It was considéréd that th€ mo]lus-
can fauna present within th6sé doposits
r€pr€sents a c]assica'| freshwat€r a6sem-

blag€ (schudack & schudack 1989). The ty-
pical forms consid€r€d aa valvata, Physa'
viviparus, Planorbis today ar€ not found
in brackish watér. In addition to the ga-
stropods foraminifera as w€ll as cortain
ostracodes havE nEvér ']iVéd in fre6h *ater
(schudack & schudack 1gas)' btlt rémains of
charophytés are also common.

stra6ser (1987) and Déconinck &

strasser (1987) demonstraté thé présénc€
of sha]low'jng- upward s€dimontary cyclés
that developed on a flat Pubsckian carbo-
nato platform ranging from the area of the
Jura to Southern England. Its formation
was connected to the closurE and roopening
of a shallow ext€nsion of thé northern
margin of the Tethyan oc€an across th€
Paris Basin to thé north. Up and down

movomonts of the ]eve] of thé ssa resu']téd
in p6rjodical inundation of a shallow car_
bonate rock platform n€ar mgan soa wátér
léVel. Th6 ar€a may have been simj1ar to
thE modérn EVorg']ad€ swamps in southérn
F1or'ida, not on]y jn its general énVi-
ronment but a]so in régard to th€ climat6,
wh€n the gagtropods diEcussed in this
pap€r have ] i Ved.

Thé dé6cription of many new féaturés
of th6 gastropod fauna of th€ Jura6sic
crétaceou€ tránsition can provid€ 6ome new

insights in rogard to the evolution of
fréshwater and brackish- watér faunaa a9

we]] as to théir Value in the interprota-
tion of pal €oécol ogy '

Neritomorphs with sholls similar to
those found among mod€rn mémbers of /véri-
tina and Íhéodoxus were pr€s€rvod as
steinkorns from four local ities in thE
Jura and strong]y fragm€nt€d apical piecés
of she11s from thE uppér Jurassic of the
Gu'imarota mine. The mombérs of thé nerito_
morph6 may havé ']'jved in similar position
as now found in th€ tropica] part of thé
wor]d' H€r€ thgy dwel1 on harcl surface and

roots in the éstuarine région and movo up

into fre6h watér within thE crééks ánd ri-

Ve16' but h6r€ r€main in runnin9 r6t€r
(Bándo'l & wed']ér l9a7). so th€y may have
liv6cl very close to the other membera of
th6 Purbeckian fauna, but on hard sub-
strates and ar€as of non-d€position, so
that only fragm€nts of théir 6hells woré

deposi téd.
ViViparidae wére pres€nt€d with the

two spéciés viviparus arkelli and v. an-
tiquus. Both had the sam€ kind of €m-

bryonic devolopmont as is found in modérn
yiviparus. Like th€ mod€rn specie6 the
Purbéckian species most probably 'livéd in
fresh water and did not €nter thé r6a]m of
brackjsh wat6r' But thése aréas within a

coásta'| swamp may ]ie Véry c]ose to each
oth€r. Tropica] viviparus 1s a fast
growin9 spéci€s that can éxp1oit tempora]
opportunitiés quite we']']. It is for €xam-
p]e common in rice fi€lds wher€ it cah
utilizé on'ly that part of thé year for its
growth when thé fié1ds ar6 floodéd. In
Ba]i th€y ]iVo together with m€mbérs of
the ADpu']]árijdae which wéro not présent
in the Purbeckian of Europé.

viviparidaE wore accompan'iéd by mgm-

bérs of the Rissooid€a and heré by a pro-
bable mémbér of tho Bithyniidaé Bithynia
sauteridna as w€ll as a poténti a'] mémbér

of thé Hydrobiidae Hydrobia chopardiana'
But Ri6sooidea with a non planktrophic
devé]opmént can V€ry raré'ly be so €xact]y
dgtérminéd by the shap€ of their sh€ll
that théir placé within th€ systém of ths
sevéral frésh-wátér units of the R'igso-
oideá can be récognized. This can b€ re-
gardgd a6 a 9€n6ra't rule among frésh watér
sp€cies of thé Rjssooidoa and i6 a common

f€ature observ€d among species of thjs
9roup ]ivin9 in brackish watér. spEcias
here régardéd to b€'long to the gén6ra 8i-
thynia and Hydrobia have to be seon in
this I ight.

op€rculato ]ánd snai1s of the cyc]o-
phoroidéa are pr€Eént with gpecies bé'lon_

9ing to the génara Loriolina, l'lai1lardinus
and Diplonnoptychia and bést. ev'jdencé of
théir taxonomic position is repr€sentod by

théi r charactéristic calcifiéd opercula.
Th€ir ombryonic she1l d€monstratos hát_

ching from lecitholrophic eggs as is
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charact€ristic for ]and ]iving gastropods
in genera]' comparjson wjth mod€rn repre-
sentatives allows to p']ace th€ ]jvjng én-
Vjronment of the cyc]ophoroid into thé
1itter and ontp the trunks of th€ shrubs
and tréé6 that w6re situated in the
coastal forrests and swamps.

cerithioidea aré représ€ntod by thé
généra Juranelanatria, Juranelanoidas and
Pyrgu7iféra. Pérhaps a']so the small sized
Lavansia with an appearanc€ of risaoid te-
leoconch connéctocl to a cerithoid embryo-
nic she]] b6']on9s héré. All thsse sp6ciés
hátched from thé'jr egg masses as crawling
young and th6 pre6énce of a par6nta] brood
pouch is possib1é in two cases' This fea-
ture units th€ Purbéckian tnsmbors of th6
c€rithioidea with modern specjes of that
group 'liVin9 in fre6h and brackish watér
jn tropical swamps, rivors and ponds. Pla-
c6mént of thé Purbéckian speciBs near to
an appropriate systématjc place within the
modern fre6h- and brackish water groups of
cer'ithoid€a is not possib']é with any cer-
tainty as ]ong as mod€rn specjés and
groups have not beén r€evaluatéd first.

Th€ va1vatoid€a ar€ pr€sént with a
']argé number of individua'ls which may have
Tived in s'lightty brackish water énViro_
ments as well as in the fresh water, wheré
their modérn relativés among the Va]vati_
dae have tho'ir homé. The ProvalVatjdae
from the Purbeckian aré tontative']y p]ac€d
into the two speciE6 Provalvata helicoides
and P, sabaudiénsis which cou]d répresént
Variants of ohé species or général forms
within a who1e group of 16lated €péciés.
IndicaLion of proximity to marine ance-
stors 1ike thé cornirostridáé js found in
th€ shap6 of th€ sinistra'| €írbryonic
she'l'|. Modérn Va'lVatidae have lost this
héterostrophic embryonic coi 1ing to a
'large extend, but stj']] retain€d a similar
sanjtation of thé pa]'lia] cavity aided by
a ciliatéd téntacle oh thé apertura'] 6d96
of tho mantel. The modern Australian frosh
watér Glacidorbidae Ponder, 1986 with a1-
most p]anspjra] small 6he']l could r€prE-
sént anothgr branch in provalvatid gvolu-
tion.

Anothor hetérostrophic speci€s is

r€présented hy ceritel lopsi€ conplaÓita
that may belong to thé cylindrobu'llinojdéa
but accordin9 to it6 occurr€nc€ tog€thér
vrith othér form6 of brackish water may

also show re]ation with the Archaéopulmo_
nata. If so its apérturé differs from thé
€vén mor6 e] ]obi id-l ikg branch of thé
Acta€onél l idéa répresented by Ptycho€tylus
harpaéfornis from the Jura and P. guinaro-
tef'sis from Portugal on]y by the abs€nc€
of a co']umé']]ar fo1d. Ptychosty lus 'liv6d

on muddy ground wjth brackish watér condi-
tions and may bé rélat€d to larg€r forms
that had three plicae instead of one on
th6 columsl]a. Th6s€ appoarod in thg lat€r
Cretaceous and arg sy6tematically placed
within the génu6 Trochactaéon.

cerite'l l idae are usual'ly consid€r€d
to réprés€nt a group of th€ Nerineoidéa,
but lack their int€rnal whorl d€posit6.
Young s']endgr 6he'l'|s of représéntativ€s of
Nerineidae vli th h€t6rostrophic protoconch
ar€ prea€nt in thé Bonli€L.l and the the Bi-
enne sections in the Jura' Thoy répresent
ra16 imigrants of a fully marin6 fauna
that ha6 h€r€ and there gntered th€ la-
goona of the coastal swamp6 during mor€

marine conditions but could not get esta-
b]jsh€d thér€ whén brackish conditions ré-
turned.

Th6 archaéopu ] monate nature of Proau-
riculastra dubísí€nsis r€presented a sur-
prise sihcé it had be€n congid€r€d to r€-
prgsent a m€mb€r of th€ génus Bithynia or
Hydrrbia' Íhis common 6poci€s from Pur-
beckian deposits can bé considéréd án in-
dicator for bracki6h watér conditions, as
is ovatélla nyosotis for our time with thé
sam€ 6col09ical réqui rénrénts ' JuranarinUIa
durlston'en€is represents a more reco-
9nizablé momb6r of th€ E']'1obiidae with
charact€ristic co]ume] ]ár p] jcáe' which
are ábggnt 1n Proauriculastra. lrlélawoides
jurassicus from Guimarota is a characteri-
stjc él1obiid t{ith att féaturés of thé
apical Dortions of the shél'|. Thé Purb€ck_
iah E']lobijdae liVed just as théir récént
counterparts on muddy surfac€s and among
'|itter jn tho uppérmogt tidal and lol{ér-
most supratidal zon€ with r69u1ar or j116-
9ular but périodical ftoodin9 by g€awater '
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Proauricula jaccardi demonstrates an The summary of th€ taxonomic p'lacament of
amazing combination of an apeitur€ with th€ gastropods of the Purbeckian can b9
p1icaé as found among th6 Ellobiidao and constructed liké th€ followin9:
ah embryonic shel l like that of modern
Lynnaea. rhvs this spociés may be inter- class Gastropoda
pr€t€d as an áhciént member of the subclass Néritomorpha Golikov &

Lymnagidae with 6till remnants of their Starobogatov, 1975

archaeopu ] monato dérival . It may á]6o re- superfamily Neritoidea Rafinesque'
pre9ént a memb6r of thé chi1inidae which 1a15

un'lik€ the mod€rn spéciés of that group Nár i t in&_ re l at i vés
']iving 'in southern south-America had éli- subclass caeno9a6tropoda cox' 1959

minatéd the last traces of its marine an- ordér Archjtaéniog'lossa Ha]']6r, l892
costors from th€ formation of thé émbryo- sup€rfami'ly cyc'1ophoroideá Gray,
nic she'll. In any casé Proauricula nay 1a41

connéct the tymnaeid stock of thé northern l'lail|drdinus sanctu'claudius
hem'ispher€ with th€ chilinid stock of tho Loryolina loryana
southern h€misphere. The spéciés sooms to sup€rfamily Ampu1'larioid€a Gray,
have not minded jnfluéncé of brackish wa- 1824

ter, but this js known a]so from such un- Family viviparidaé Gráy' 1847

doubted basommatophoráhs aé Radix baltica viviparus arkélli
from the Baltic s6a. viviparus antiquus

Thé Basoímatophora aré reprosénted by ordér cerithi'imorpha Go]ikiv &

thé common sinistral Prophyéa bri€tovii starobogatov' 1975

which could be related to Physida€, superfami1y cerithio'idea Férrusac,
Lymnaéida€ as well as to P']anorbidae. cy- 1819

raulus loryi from th€ Kimméridgian and Fam'i'l y Thierida€ Troschel' 1857

Purbéckian déposjts há6 a véry modgrn ap- Juranelanatria rugosa
p€aranc€ and régarcling she]'] morphology Jurancrlanoidea villéráense
eyraulus ha6 not changed at all. P1anor- Pyrguliféra purb€ckiensis
bjds '|ive often in ponds of nainly fresh Lavan€ia npjonia
water content withjn the coasta'] swamps order Metamesogagtropodá B6nd6l' l99!
and €stuari€s ánd this cou']d hav€ b€€n the superfami]y Rissooid€a oray' 1a47

sam€ for Gyraulus loryi' Proplanorbarius Family Bithyniidae Gray' 1857

may wéll have bé€n a pur€]y froshwater li- Bithynia sauteriana
Ving form ahd thua rare. It would than Fámi']y Hydrobiidae Trosché'], 1857

hav6 livod ']ike its mod€rn couhterpart Hydrobia chopardiana
Planorbariué in qujét ponds !,aith much subc1ass Hétérostropha Fi6cher' 1aas

plant ']ittér' ordér Allogastropoda Haszprunar' 1985

sty]ommatophora are pres€nt on'ly with suporfamily va'lV6toidoa Gray' l840

chérusciola a species of minutg size wh'ich Fám'jly Provalvatidae BandE], 1991

s66ms to havé beén common on'ly 1oca'lly. Provalvata helicoides
Thé sty'] ommatophora are gurprising']y raro Provalvata sáóá./diensis
in depoBít3 of coásta'| swamps and estua- sup€rfam'ily Nerineoidea zittél' ls73
ri€s indjcatjng pErhaps that th6 history Juv. sh€lls of 

^/erir'éa 
sp.

of thé group rangos back much l€sg than is oider opisthobranchia Mi]né Edward6'

thought. Bt]t certain']y thé pr€sentéd pic- 1848

ture of thé gastropod diV€rsity of thos€ supérfamj']y cylindrobullinoidéa
spoci€s that have lived in th€ vicinity of l{énz' '1947

the fresh watér to bracki6h ratgr transi- Family cy]'indrobullinidáé wenz'

tion zono in Lower crétacéous €wamps is 1947

far from comp'lete. céritellopsis conplacita
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Plate í

Fig.1: Th6 juveni]e sh€ll of viviparus ark€lli Huckriede of 1'6 mm hgight from Lu1-
r"rorth cov€ of thé certy Fréshwater Bod6 of Durlston Bay in Eng'land is finely
striatéd (d€tajl in fig. 2) and hás an angular corner betwesn whor] f 'lank and
básé '

Fig.2: Detai'l to Fig. l with rows of littlé grooves that could well hav€ répréséhted
the bas€s of périost€rscum bristlé6. Th6 ylhor'] 'i6 about 0,6 mm high.

Fi9.3: Apical View of viviparus arkélli of the samg individual as in Fig' 1. The
shell is about 1,5 mm wide'

Fig.4: The first whorl of the sh6ll of viviparus arkelli is not sculpturéd and 1ater
shows spirál striae. The spécimon from Lu]worth cove is about 1'a mm high'

Fi9.5: Fu']']y 9rown viviparué antiquus from Lavans- ] es_sa i nt-c'] aude with 'l1 mm hi9h
she l I.

Fig.6: Juveni'l€ sh€ll with 1,8 mm helght of viviparus antiquu€ from the samé '1ocality
as Fig' 5 fron th€ Jura.

Fig'7: An almost 1 mm tiide shél1 of viviparus antiquus with thé spira'l striae
succeéding on thé fir6t irrégular portion of thé ombryonic sh6ll.

Fig.a: Th€ fir6t whor1 of thé 6héll of viviparus antiquus is about 0'5 mm wid€ and
som€what 'irr€gu'lar in ihe apica] portion but cov€red by r6gular spirá'| ']ings of
th€ former pgriostracal ridgés from theré oh.

F'ig.9: Íh6 first whorl of the shetl of viviparus antiquuus is about o,5 mm widé and
shor./s a pittsd apical portion.

Fi9.1o: Th€ shé'|'| of th6 juvénilo Bithynia sautériana from thé Lowgr Berriasian of the
Jura Mountains is 1,9 mm hjgh.

Fig.11: aíthynia saut€riaha from thé Portesham quarry of thé Tithonian of sotrthérn
England !,íith l,9 mm high shell and further détai1g in Figs' 12' 13 and 14.

Fig.l2: Th€ shé]l of Fig. 11 s6én in apica] View is 1,8 mm víid€.

Fig.l3: Th€ fjrsi whor'l of thé shett il'lustrat€d in Fig. 11 demonstratés growth 'linea
as scu'| ptura] e] élnents.

Fig.l4: The embryonic 6he]l in its apicat portion sho|.s tho presarvation of fin€ wrin_
kle9 in Bithynia sautériana from thé Purb€ck of Eng'land. Thé half whor1
measurgs 0, 15 mm acrogs.

Fig.15: Hydrobia chopardíana from Lavans-'l és-sa i nt-c t audé with thé sh€ll mgasuring 1,5
mm jn héight i5 wsll preserv€d a6 'is so6n a'lso in Figures 16-20.

Fi9.16: Tho fully grown individllal of Hydrobia chopardiana with l'6 mm high shell hes
no umbi l icu9.

Fig'17: Juvénilé' about 1 mm high shétt of Hydrobia chopardiana has a narrow umbilicus'

Fi9.!8: c'losé-up of th€ umbi'lica'l region of Hydrobia chopardiana i'l'lustrated in Fjg'

Fig.t9: Th€ émbryonic shéll of Hydrobia chopardiana énds with a constriction and
méasur€s o,22 Ítl across th9 first whorl.

Fig.2o: The onset of growth lines is woll visib]e at the end of thé émbryonic 6hell of
Hydrobia chopardiana with o,22 mD acrogs th€ fir€t whorl'
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Plate 2

Fig.l: Lavansia nojonia fron the s6ction Lavans-les-saint-c]aude is 1,9 mm hi9h.

Fj9'2: The pattern of thé sculpture of the teleoconch of Lavansia nojonia in a magjfj-
cation of the shé]1 shown jn Fig.1 'is 300 x enlarged.

Fig.3: The €ar]y ontog€netic 6he]'] of Lavansia nojonia is smooth and low. The first
two whor'ls measure about 0,3 lnm in diameter.

Fig.4: Vjev/ of the syntype of Lavansia nojonia with slightly corroded pattern of spi-
ra] scu]ptur€ and smooth jnitja] whor]s. The she]] is a]most 1 mm high.

Fjg.5: The early ontogenetic shell of Lavansia nojonia 1s smooth and méasurés almost
0'4 mm in wjdth before onset of the spira] scu]pture of the teléoconch.

Fig.6: The ho]otype of Maillardinus sanctusclaudius jn fronta'| View measur€6 2,1 mm
in higbt.

Fig.7: Apical view of Maillardinus sanctusclaudius with a 1,7 mm wide shel1.

Fig.a: The early ontogenetic she']'] of Maillardinus sanctusc l aucl i us is ]argé and not
set off from th€ te'leoconch. The first whor] measures a'lmost 0,5 mm across.

F'ig.9: The juvéni]e she]] of LorioIina loryana from chapéau dé Gendarmé is 0'18 ínm

hj9h.

Fig.10: The apjcal View of the she']'] soen jn F'ig. 9 of Lorio|jna loryán€ indicatés the
large smooth embryonic shell of three whorls and 0,4 mm width,

Fi9.11: The 1,4 mm high shell of Loriolina loryana fron the section at Bi6nne 'in the
Swiss Jura Mountains.

Fi9.12: The opercu']um of a cyc]ophoroidean sho']'] from the chapeau de Gendarm€ ]oca]ity
is seen with the flat s'jdé upward and measur€s 1,8 mm in diamétér.

Fi9.13: The operculum of a cyclophoroidean land snai l in similar view as in Fi9. 12
from the Tűscherz ]oca]ity in the swiss Jura meásL]rés 1,7 mm across.

Fjg.l4: Th€ opércu']um of th€ cyc'|ophoroidean speciés shown ih Fig' 12 séén from thé
side demonstrates the smooth inner side and the thickened outer side.

Fig.l5: side View of opércu']um of a cyc]ophoroidean snai'] from the sam€ ]oca]jty of
Fig. 13 wjth 1,5 mm in maximum díameter.

Fig.16: View of the outside of the operculum of a cyclophoroidean species from the 6amo
locality as Fig. 13 eith a diameter of 1,4 mm.

Fi9.17: The juvenile shell of Juranelanatria rugosa from Lavans-'les-Saint-claude is
about 1,7 mm high,

Fig.18: The about 3 mm high shell of Juranelanatria ru9o6á from Lavans-']és-saint_c]aude
demonstrates the twist of the siphohal canal .

Fig.19: Íhe roundish embryonjc shetl of Juranélanatria rugosa is about 0,3 mm high and
consists of two whorls. Locality like in Fjg.18.
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Íhe apical vjéw of Juránelanatria rugosa with the round outlin€ of the
embryonic shell succeeded by the teleoconch with strong axial ribs. Loca]ity
Lavans- I es-Sa i nt-C I aude .

A 2.1 mm high shell of Juranelanoides villersense from Lavans-1es-saint-
c']aude in thg French Jura' A detail of the apéx is i']']lrstrated in Fig. 7.

The shel1 of Pyrgulifera purbeckiénsís from the Lo\4€r Borrias of French Jura
is 1.9 mm high.

The sh€1] of the holotypé ol Pyrgulifera purbeckiensis from the Eng'lish
Portland Purbeck, loca]ity Ljttle chickensgrave js 2'1 mm high.

The embryonic shell of Pyrgutifera purbeckiensis consists of two smooth whorls
which aré about o.4 mm high and o.5 mm wide. D€tai'] to fig. 4.

view onto thé embryonic shell of the ho]otype of Pyrgulifera purbeckiensi€
{ith the onset of th€ té']eoconch after two whorls. The smooth €mbryonjc shell
is o,5 mm wi de.

Apica] View of Juranetanoides vil1ersen€e from the French Jura with the almost
o.2 mm wide embryonic shell consisting of 1.5 whor'ls before onset of the
scul ptured te I eoconch.

Apica] View of a 1mm wjde she]1 of Provalvata heliCoides from the Purbeck át
Poxwell, Dorset. British Muséum GG. 22454.

Ápertura] view of a 2,1 mn wide shel1 of Provalvata helicoides from Lavans-
']és-saint-c'1aude in the French Jura.

The émbryon'ic whorl of Provalvata h@licoides dips b€']ow the apical surface and
demonstrates its sinistral coiling, Detait to Fig' I'

Apical View of 1,2 mm widé shell of Provalvata he1icoidés from Lavans-'les-
saint-Claude in the French Jura'

Provalvata hélicoidés from the Bienne ssction is seén from the side wjth a 1'4
mm wide shel I .

The embryonic she']1 in the détail to Fig. 11 of Prova1vata heIicoides c1ear1y
demonstrates its 6inistral coi'ling'

Provalvata helicoides from Lavans-']es-saint-c1aud€ jn the Frénch Jura seen
froÍn the 6ide d€monstates a shé']'] of 2,4 mm wjdth that is higher than is
normal'ly notéd within the specjes.

The ']ateral view of Provalvata heticoides from Lavans-les-saint-c']aud€ from
the French Jura shows a 1,8 mm wide shell that is transitional in shape to
Provalvata sabaudiensis'

Latera]viewofa1mmwideandhjghshe'l.]ofprovalvatasábáudiénsisfrom
Juracim€ in the swiss Jura'

Apica'] View of a 1mm wide shél1 of Prova1vata éabaudiensis with the
characteristic pattern of growth lines from Bienne in the swiss Jura'

O,45mmwideshellofiuvenileProvalvatasabaudiensisfromtheSwissJura
*.ltr' in. transitjon froÁ the embryonic she]l to the te'teoconch marked by the
begin of dense growth lines.

Latera] view of th€ o,5 mm wid€ early she]] of Provalvata sábáudiensi5 from
the swiss Jura.

The €mbryonjc whorl of the o,5 mm wjde juveni']e shé1l of Provalvata
sabaudiensis shows a sinistra'i mod€ of coi']ing'

1.6 mm hj9h shel'l of Cérite1lop€is conplacita from Lavans-'l€s-saint_c]aude of
the French Jura seén from th€ side'
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Pl at€ 4

Fig.1: A 2 mm high sh€l'] of ceritéllop6is conplacita from Lavans-']€s_saint-claude from
the French Jura,

Fi9.2: side View of 1,5 mm high shell of ceritellopsis conpIacita from Lavans-lé6-
saint-claud€.

Fi9.3: Apical View of ceritellopsis conplacita shown in Fig' 2. Th€ she]] is o,8 mm

wide.

Fig.4: The about 0,16 mm wide first whor'l of ceritellopsis conplarita is sinistrally
coiled and twists into the déxtra] te'leoconch. oetai'l to Fig. 3.

Fjg'5: Apjca'] part of the sh€']'] ol ceritellopsis conplacita from Lavans-]és-saint-
c]aL]de demonstrates the change of diréctions of coiling axes of the embryonic
she']'] and thé te]eoconch during the transjtion into eachother. The shell is
o,55 mm wide.

Fig.6: 2,4 mm 1ong shell of Proauriculastra dubisiensis from Lavans-']es-saint-claudé
in the French Jura.

Fig.7: 2,5 mm ]ohg she']] of Proauriculastra dllrísiénsis from Bienne in the swiss Jura.

Fig.g: 2,4 mm ']on9 sh€l'l of Proauricu7a6tra dubisiensis from Bienne in thé Lowér
Berriasieh doposits of the swiss Jura.

Fig.9: 3,5 mm long she11 of Proauriculastra daláisiér'sis from Lavans-les-saint-c']aude
in tho French Jura.

Fig.1o: 2,5 mm ]arge she]] of Proauriculastra duöi6iénsis from the charophyte bed of
Portesham qarry in Dorset,

Fi9.t1: 1mm high juvenile shell of Proauriculastra dubisiehsis from the Upper
Tithonjan charophyte chert of Portésham quarry in Dorset'

Fig.l2: 1,2 mm long juV€ni']e shell of Proauriculastra dubisiensis from the Purb€ck of
Dorset from the British Museum collection.

Fig.13: o,6 mm hi9h juveni']e she']'] of Proauriculastra dubisiénsis from the swiss
Jura.

Fi9.14: Íhe detail to Fig. 11 shows the o,28 mm wide sinsi6tra'] émbryonic she']'] of
ProauricuIastra d./bisiensis immersed in thé apex of the t€l€oconch.

Fj9.15: The detail of Fig. 1o of Proauriculastra dubisiensis with the 0,25 mm wjdo
embryonic shell clear]y set off from the teleoconch by dense growth lines.

Fig.16: The ap€x of Proauricula6tra dubisiénsis from the Purbeck of Dorsét
démonstrates the tyist from sinistra] coi] of thé o,26 mm Wide embryonic shell
into the dextral teleoconch. British Museum Nr. G 9285.

Fig.17: 1'2 mÍn wide she]] of Proauriculastra dubisi€hsis in apica'| Vjew is s€en in
Fi9. 'lo jh ]ateral View. The change in th€ djréction of coi1in9 from embryonic
shell to teléoconch is w€ll documented.

Fig.18: Th6 l,9 mm high shel1 of Ptychostylus guimarotensis from thé Upper Jurassic of
Portugal .

Fjg.19: The 1mm high apica] portion of the she']'] of Ptychostylus guinarotensis froú
Guimarota in Portugá'] shows the inc'!jnation of thé éarly ontogenetic shell
within the apéx of the te']eoconch.

Fig.20: The o,8 mm high juvenile shel] of Ptychoétylus guinaroten€is from Guimarota in
Portugal .
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The same she'l'l as in Fig.20, P1 . 4 shows PÜychostylus guinarotensis with the
apex and the ear'ly shel l immersed into it,
The apex of Ptychostylus guinarotensis w'ith the O,25 mm wide sinistral larval
shell placed on the top.

The apex of the'larval she'l'l of Ptychostylus guinarotensÍs is covered part]y by
the first whorl of the teloconch. The shelf is o,65 mm high'

Apica1 portion with 3,5 whor'ls, 1,2 mm high of Melanpoides jurassÍcus from the
Upper Jurassic of Guimarota.

The almost 3 mm high shelI of l4elanpoides juraesicus in lateral view from
Guimarota sho|rs well developed subsutural spiral incision and a pattern of
growth I i nes.

The a'lmost 3 mm high she]1 of Melampoides jurassÍcus
fractured at its base.

from Guimarota has been

Apical view of the individual shown in Fig. 5 of Melanpoides iurassicus with
1,2 mm wide shell and sinistral larval shell of O,22 mm width.

Apica1 v'iew of the individua'l shown in Fig. 4 of Me|anpoides jurassícus shows
a o,Z2 mm wide larval shelI that is oriented on the teleoconch with almost an
angle of 90".

The detail to Fig. 4 of Melanpoides jurassicus shows no spirai incised lines
in the first whor'l of the teleoconch but its presence of the second whor], The
sinistral early shel l is O,22 mm wide.

Early she11 of Melanpoides jurassicus with fine spiral ridges and grooves as
pattern.

The detail of Fig, 4 of Melampoides jurassicus shows the incised undulating
pattern of the spira1 scu'lpture in the third whor'l a1ong with gro}íth l'ines.

The 2 mm high she'l1 of JuramarinuIa durlstonensís from Lavans-'les-saint-claude
demonstrates the two ob1ique folds of the columel la wel I.

Apical view of JuramarinuIa dur7stonensís shown in Fig.l6.

The 3 mm high shell of a fu11y grown Juranarinula durlstonensis from Lavans-
les-Saint-C]áude shows the almost smooth'last whor] and the colume]lar folds.

The detail to the individual shown in Fi9, 12 of Juranarinula durlstonensis
shows the heterostropic protoconch.

Apertural v.iew of juvEnjle JuranarinuIa durlstonensís 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.

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

9,7 mm high juvenile shell of Juranarinula durlstonensis from Lavans-les-
sáint-ctauóe in the French Jura with wide apérture and dense pattern of spira]
I rooves .

3 mm high Prophysa bristovi Í from Yenne in th6 French Jura'

2,4 mm high shell of Prophysa bristovi i from Bienne in the swiss Jura.
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1,8 mm hj9h Prophysa bristovii with we]] preserved scu']ptura] pattern of fin€
growth lines from the Purbeck of Dorset. British Museum Collection nr. 1895 D'

1'6 mm high shell of a juvenj']e Prophyéa bristovii js re1ative']y wid€r than
larger more grown shells. British Museum Collection nr. G 92aa.

Íhe fjrst whor1 of Prophysa brístovii is o,5 mm wide and represents the
embryonjc she]] from the Purb€ck of Dorset from the Brit'ish i4us6um co]]ection
samp l e G 9288.

The embryonic she'l1 shoks a d€crease of shé']'] diameter probably indicating thé
t'ime of hatching of Prophysa bristovii from its egg mass with an about o'5 mm

wide she'l l. Local ity Lavans-les-saint-Claude.

The more than 4,5 mm widé embryonic she]] of Prophysa bristovii from the
Swiss Jura is relatively smooth, whi le the teleoconch shows stronger growth
] i né pattern .

A 1,5 mm hi9h she']] of Prophysa bristovii from the PUrbeckian of Dors€t
appears to be much broader than indjvicluals with more whor]s'

0,9 mm hjgh shell of Prophysa bristovii from the Bienne in the swiss Jura'

Apertura] Viéw of the ho]otype of Proplanorbarius sanctusclaudius with o,9 mm

hjgh shé] ] from LáVans-]es-saint-c']aude.

Apica] View of the individua1 Óf Proptanorbarius sanctusc 7 átrd i {Js sho\'/n in Fig'
8.

Detail of the individual of Proplanorbarius sanctusclaudius shown in Fig S'

The 2,4 mm wide shell of Cyrauius loryi from the English Purbeck 6hows a well
round;d base and an angular corner producing an trapezoidal shape of the
aperture. British Museum col lection.

The 1,1 mm wide juveni']e she]'] of Gyraulus loryí frofi Lavas-les_saint-c']aude jn

the Frénch Jura shows we]'] rounded f]anks and almost round aperture'

The 2,6 mm wide shel'1 of Gyrau|us loryi disp]ays an intermédiate shape between
wel'l ;ounded forms like the jndividual in Fig. 12 and keeled forms ljke shown
in Fig. 14, which aré from the same loca']ity (LV).

The 3,2 mm large fu'l'ly grown shell of eyraulus loryi frotn Lavans-l6s-3aint-
claude has an almost central keel and an angular aperture'

A juVen'j1e o,8 mm widé she']'] of Gyrau1us loryi from Lavans-']es-sajnt-c]aude
deÁonstrates wel1 rounded whorls w'ith a regu']ar pattern of ax'ia] ribs'

The 3,6 mm wide she'l'l of Gyraulus loryi from Lavans-les_Sajnt-Claude in the
rráncÁ lLrra appears quite f 'lat and djsp']ays a prominent apjca] kee]-]ike edgé
of the whor'] .

2 mm widé she]1 of Gyraulus loryi f.ofi the Purbeck of oors€t shor'vs a régll]ar
pattern of co']']abral ribs a']ong w'jth a f']atten€d apica] side'

The 1mm wide iuveni'le shell of Gyraulus loryi appears rather high and
planspira] from Bon]ieu in the Fr€nch Jura.

The 1'3 mm wide she']'] is simi1ar to th€ indjVidua1 from Dorset (Fi9' 17)
Gvrauíus loryi but displays spira'] striae as dominant scu']ptura] pattern and
comes from Lavans- I es_Sa i nt_ C I aude.

Apica'lviewofa3mmwideshé']']ofcyrau1usIrryifrÓmLavans-les-saint-c']aude
with flattend apex and keel-l jke margin.
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Apica] vi6w of Gyraulué loryi
individual shown in Pl . 6, Fig. 13,

Apica] view of Gyrau1us loryi frofi thé swiss Jura of thé same indjvidual shown
in Pl. 6, Fi9.12,
Thé embryon'ic she1] of an indiVidual of Gyraulus 1oryi w1th smooth embryonic
6he]] and retjcu]ate pattern on the tel€oconch in a 1'1 mm widé s6ction.

The init'ial whor] of Gyraulus loryi ié 0,24 mm widé when the scu]pturé changés
from predominant1y spira] onament to growth ']ine pattérn. Loca']ity Lavahs-']es-
Sa i nt-C'l aude .

Íhé émbryonic sh€'l'] of 6yraulus loryi from the Eng']ish Purbeckian (samp]e G
9247 of the gritish Museum) shows a change of shell pattern within the 0, 24 mm

wide embryon i c whor'l .

Thé €mbryonic she]] of Gyraulus loryi from Bon]jeu in the French Jura shows an
interuption of growth that indicates an ádverse inf1uence on the deve']opin9
egg. The smooth shell portion moasures 0,18 mm across.

The embryonic and adult shel l of Gyraulus loryi from the Kimmeridgian of
spain (Coll. Schudack sample D 14) does not differ from that of the Purbeckian
of England and thé Jura in a 0,9 mm wide section.

Th€ apjcal viev of Gyraulus loryi from the Purb€ckian of Dorset shows an
embryonic 6he']'] ornahented with spira'] tin€s which are continuous into the
spira] sculptura'] pattern of the te]eoconch. The s€ction is 0,7 mm across.

The embryonic she']t of Gyraulus loryi from Bonlieu d€mohstrates a dextral
twist so that its apex becomes cov€red by the sinistral t€'l€oconch. The section
measures 0,33 mm in width.

After a o,24 mm wide smooth embryonic shell of Gyraulus loryi from st. claude'
French Jura, the teleoconch shows réticu']ate páttern'

The embryonic shell of cherusciola noionia is smooth and measures O'35 mm

across' Its transition jnto the té]eoconch is documented by an increase of
déns'ity of the growth linés.
The ho']otype of cherusciola nojonia from Bienn€ in the swiss Jura has a
deformed ap€x, 'is about 1,2 mm wide and quite we]'] preservéd (Figs' 'l1' 13)'

The 14 mm high shell oÍ cherusciola ,?ojonia demonstrates two large co]ume]']ar
plicae.

Apical view of the individual shown in Fjg. 15 of Proauricula iaccardi with
1,5 mm wjdé she] ].

from Laváns-1es-saint-claude of the same

Íhe 2 mm h'igh she1] of Proauricula jaccardi
displays well the hjgh columel lar plicae.

The si1icified' 1,2 mm wide she']'] of Proauricula jaccardi from thé Purbeckian
of Dorset has lost some of its sculptural characteristic seen in tho specimen
frÓm the French Jura.

The about 1,3 mm hjgh shé1l of an unidentif'ied ]and snai'] from co'] du Banchet
in the French Jura js sculptured by collabral low ribs'

from Lavans- 1es-sa i nt-C I aude

The apica'] View of the individua'] illustratéd in Fi9. 17 shows the
]argé embryonic she'l'! in an about 1 mm wide spécimen.

3 mm high sh€l1 of Proauricula jaccardi from LáVans-'] es-sa i nt-
fractL]red outer ']ip éxposing the columel1ar p1'jcae.

The embryonic shell of Proauricula iaccardi of the individual shown in Fig' 19

ls o'+ 'm wide and it6 scu]pture gradés indjstinctly into that of the adult
shel l .

simple and

claude with




