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ABSTRACT

Early Cretaceous bivalves from Eastern Sardinia are
described for the first time. Their age ranges from Berri-
asian to latest Albian. Seventy three species, belonging
to forty nine genera, have been identified and discussed;
their palaeogeographical and stratigraphical distribu-
tion is given. Palaeotaxodonta are represented by two
species, Pteriomorphia by forty two, Palaeoheterodonta
by three, Heterodonta by twenty four and Anomalode-
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smata by two. One new genus is erected: Euthymipecten,
type-species Pecten Astierianus D'ORBIGNY, 1850.

The palaeobiogeographical affinities of the Early Cre-
taceous Sardinian bivalves are indicated. As for ammo-
nites and brachiopods, they are demonstrated to belong
to the Tethyan Realm. A consistent wide geographical
distribution (South America, East Africa, Eurasia from
Western Europe to Japan via the northern Tethys mar-
gin) is documented for a series of Valanginian - Hauteri-
vian bivalve species occurring in Sardinia. In the Albian
the distribution of the species from the island is less

extensive and is generally restricted to Europe and N.
Africa.

RESUME

Les bivalves du Crétacé inférieur (Berriasien a Albien
supérieur) de la Sardaigne orientale son décrits pour la
premiére fois. Soixante-treize espéces appartenant a
quarante-neuf genres ont été identifiées et discutées; leur
répartition paléogéographique et stratigraphique est in-
diquée. Deux espéces représentent les paléotaxodontes,
quarante-deux les ptériomorphes, trois les paléohétéro-
dontes, vingt-quatre les hétérodontes, deux les anomalo-
desmates. Un nouveau genre est créé: Euthymipecten,
avec pour espéce-type Pecten Astierianus D'ORBIGNY,
1850.

Les affinités paléobiogéographiques des faunes éocré-
tacées de la Sardaigne sont analysées. Comme pour les
ammonites et les brachiopodes les bivalves de I'{le appar-
tenaient au domaine de la Téthys. Parmi les bivalves
valanginiens - hauteriviens de la Sardaigne de nom-
breuses espéces avaient une aire de répartition trés vaste
(Amérique du Sud, Afrique orientale et Eurasie, de 'Eu-
rope occidentale au Japon par la marge nord de la
Téthys). Au contraire, pendant I'Albien la plupart des
espéces avaient une répartition moins étendue, en
général limitée & 'Europe et a I'Afrique du Nord.



RIASSUNTO

Vengono descritti per la prima volta i bivalvi del
Cretaceo inferiore della Sardegna orientale; la loro eta &
compresa tra il Berriasiano e I'Albiano superiore. Sono
state identificate e discusse settantatre specie apparte-
nenti a quarantanove generi; di esse si riportano la di-
stribuzione stratigrafica e quella geografica. I Palaeotaxo-
donta sono rappresentati da due specie, gli Pteriomor-
phia da quarantadue, i Palaeoheterodonta da tre, gli
Heterodonta da ventiquattro e gli Anomalodesmata da
due. Viene istituito il nuovo genere Euthymipecten, con
specie-tipo Pecten Astierianus D'ORBIGNY, 1850.

Sono inoltre analizzate le affinita paleobiogeografiche
dei bivalvi eocretacei della Sardegna orientale: analoga-
mente alle ammoniti e ai brachiopodi della stessa eta,
essi risultano appartenere al dominio della Tetide. Per
una serie di specie presenti nel Valanginiano-
Hauteriviano sardo viene documentata un'ampia distri-
buzione geografica (Sud America, Africa orientale ed
Eurasia, dallEuropa occidentale al Giappone lungo il
margine settentrionale della Tetide). La distribuzione
delle specie presenti nell’Albiano della Sardegna orien-
tale appare invece meno vasta, essendo generalmente
limitata all’Europa e all'Africa settentrionale.

INTRODUCTION

This paper is one result of a long term pro-
gramme of research at the Institute of Geology,
‘University of Padua, directed towards the illustra-
tion of various palaeontological and stratigraphical
aspects of the Lower Cretaceous of east-central Sar-
dinia. Monographs on Late Valanginian foramini-
fers (DIENI and MASSARI, 1966), Late Valanginian —
Late Albian cephalopods (WIEDMANN and DIENI,
1968) and brachiopods (DIENI, MIDDLEMISS and
OWEN, 1975), latest Albian hydrozoans (DIENI and
TURNSEK, 1980) have already been published.
Other papers, devoted to gastropods and echinoids,
are being prepared and will continue the systematic
description of the Sardinian Cretaceous macrofau-
nas with the intention of increasing knowledge on
the palaeogeographical and geodynamic evolution
of the western Mediterranean.

The bivalves described herein were collected dur-
ing field researches by one of us (I.D.) in the period
1962-85 and come from all the areas in Eastern
Sardinia where Lower Cretaceous formations out-
crop. Their age ranges from Berriasian to latest
Albian. The localities from which the specimens
were obtained are indicated in the sketch map on
text — fig. 1. Geological, lithological and stratigra-
phical descriptions of the Lower Cretaceous se-
quences of Eastern Sardinia can be found in DIENI
and MASSARI (1963, 19653, 1985a and 1985b, with
references), DIENI, MIDDLEMISS and OWEN (1975),
etc.

Bivalves occur frequently in Lower Cretaceous
sediments of Eastern Sardinia. Especially in the

Lower Hauterivian they are more diverse and nu-
merous than any other macrofossil group. Despite
this, until now, except for the Late Cretaceous ru-
dists from NW Sardinia, the only Cretaceous bi-
valve species described from the island were “Exo-
gyra Couloni Defr.” and “Pecten cf. crassitesta
Roem.” in DENINGER (1907).

The available bivalve material is extensive: 73
species, representing 49 genera, have been recog-
nised so far. Nevertheless, it is certain that further
field work aimed exclusively at the collecting of
fossils would still increase the number of taxa.

The preservation of the specimens is variable.
The Berriasian - Hauterivian material if often pres-
ent as internal or composite moulds, which is the
normal state for bivalve fossils of that age from SW
Europe. The Albian specimens are fairly well pre-
served, though rare for some species.

The purpose of this paper is to give a taxonomic
inventory of the bivalve species collected so far
from Eastern Sardinia. This allows to situate the
Sardinian faunas in a wider palaeobiogeographic
setting. No palaeoecological reconstruction is at-
tempted. When all the macrofossil groups shall
have been studied the complete data shall be used
for a palaecenvironmental interpretation.

EARLY CRETACEOUS BIVALVE
FAUNAS

The Early Cretaceous species recognised are the
following:

PALAEOTAXODONTA

NUCULIDAE
Nucula (Leionucula) planata DESHAYES in LEYMERIE

NUCULANIDAE
Nuculana (Jupiteria?) phaseolina (MICHELIN)

PTERIOMORPHIA

PARALLELODONTIDAE
Grammatodon (Nanonavis) securis (LEYMERIE)

CUCULLAEIDAE

Cucullaea (Idonearca) glabra PARKINSON
Cucullaea (Noramya) gabrielis LEYMERIE
Cucullaea (Noramya) “gresslys” (DE LORIOL)

MYTILIDAE
Inoperna flagellifera (FORBES)

PINNIDAE

Pinna (Pinna) robinaldina DORBIGNY

Pinna (Pinna) sulcifera DESHAYES in LEYMERIE

Pinna (Stegoconcha?) hombresi PICTET and
CAMPICHE

BAKEVELLIIDAE
Gervillaria alaeformis (SOWERBY)
Gervillaria sowerbyana (MATHERON)



Gervillaria cf. sowerbyana (MATHERON)
Gervillella anceps (DESHAYES in LEYMERIE)
Gervillella ct. sublanceolata (D'ORBIGNY)
Psendoptera anomala (SOWERBY)

INOCERAMIDAE

Inoceramus ex gr. neocomiensis D'ORBIGNY
Birostrina concentrica (PARKINSON)
Birostrina subsulcata (WILTSHIRE)
Birostrina sulcata (PARKINSON)

[SOGNOMIDAE
Isognomon (Isognomon) ricordeanus (D'ORBIGNY)

PROPEAMUSSIIDAE
Propeamussium ninae (KARAKASCH)

PECTINIDAE

Entolium orbiculare (SOWERBY)

Camptonectes cottaldinus (D'ORBIGNY)

Chlamys? archiaciana (D'ORBIGNY)

Chlamys? cf. elongata (LAMARCK)

Mimachlamys robinaldina (D°ORBIGNY)

Euthymipecten astierianus (D'ORBIGNY)

Neithea (Neithea) atava (ROEMER)

Neithea (Neithella) valangiensis (PICTET and
CAMPICHE)

PLICATULIDAE
Plicatula placunaea LAMARCK

SPONDYLIDAE
Spondylus gibbosus DORBIGNY
Spondylus roemeri DESHAYES in LEYMERIE

LIMIDAE

Acesta dorbignyana (MATHERON)

Acesta subovalis (SOWERBY)

Acesta ct. subrigida (ROEMER)

Ctenoides? undatus (DESHAYES in LEYMERIE)
Limaria? dubisiensis (PICTET and CAMPICHE)
Limaria? elongata (SOWERBY)

Plagiostoma globosum (SOWERBY)

GRYPHAEIDAE

Aetostreon latissimum (LAMARCK)

Ceratostreon boussingaults (D'ORBIGNY)

Ceratostreon cf. tuberculiferum (KOCH and
DUNKER)

OSTREIDAE
Rastellum “rectangulare” (ROEMER)

PALAEOHETERODONTA
TRIGONIIDAE

Trigonia (Trigonia) carinata AGASSIZ
Quadratotrigonia nodosa (SOWERBY)
Pterotrigonia sp.

HETERODONTA

LUCINIDAE
“Lucina”’ valdensis PICTET and CAMPICHE
“Lucina” sp.

MACROMYIDAE
Thetis minor SOWERBY

FIMBRIIDAE
Sphaera corrugata SOWERBY

ASTARTIDAE

Astarte (Astarte) numismalis DORBIGNY
Eriphyla gigantea (DESHAYES in LEYMERIE)
Ptychomya (Ptychomya) plana AGASSIZ

CARDIIDAE

“Cardium” gillseroni PICTET and CAMPICHE
“Cardinm” sp.

Integricardium deshayesianum (DE LORIOL)
Pleuriocardia? raunliniana (D'ORBIGNY)
Pleuriocardia? voltzii (D)ORBIGNY)
Protocardia impressa (DESHAYES in LEYMERIE)
Protocardia peregrina (D'ORBIGNY)

ARCTICIDAE
Proveniella bernensis (LEYMERIE)
Proveniella crassicornis (AGASSIZ)

VENERIDAE

Flaventia brongniartina (LEYMERIE)
“Venus” cornueliana DORBIGNY
“Venus” thurmanni DE LORIOL
“Venus” vendoperana (LEYMERIE)

(GASTROCHAENIDAE
Gastrochaena cf. brevis PICTET and CAMPICHE
Gastrochaena cf. sinuwosa PICTET and CAMPICHE

HIATELLIDAE
Panopea gurgitis (BRONGNIART in CUVIER)

REQUIENIIDAE
Matheronia (Matheronia) rougonensis MONGIN

ANOMALODESMATA

PBOLADOMYIDAE
Pholadomya gigantea (SOWERBY)

LATERNULIDAE
Platymyoidea rostrata (AGASSIZ).

The frequency of bivalve species in the various
Lower Cretaceous formations of Eastern Sardinia is
not uniform.

In Berriasian - Early Valanginian de-
posits the specimens are generally poorly pre-
served. The following species have been collected:
Gervillaria cf. sowerbyana (MATHERON)
Pterotrigonia sp.

“Luctna” sp.

“Cardium” gillieroni PICTET and CAMPICHE
“Cardium”’ sp.

Matheronia (Matheronia) rougonensis MONGIN.

Macrofossils of early Late Valanginian
age are uncommon and badly preserved. The fol-
lowing bivalve species have been collected:
Euthymipecten astierianus (D'ORBIGNY)

Astarte (Astarte) numismalis) DORBIGNY
Pholadomya gigantea (SOWERBY).
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FiG. 1 - Localities from which the described Early Cretaceous bivalves were obtained.

Latest Valanginian-Early Hauterivian(})
beds are very rich in macrofossils and are extended
widely and outcropping practically everywhere in
Eastern Sardinia where the Lower Cretaceous is
present. From those deposits the following bivalve
species have been collected:

Nucula (Letonucula) planata DESHAYES in LEYMERIE
Grammatodon (Nanonavis) securis (LEYMERIE)
Cucullaea (Noramya) gabrielis LEYMERIE
Cucullaea (Noramya) “gresslys” (DE LORIOL)
Pinna (Pinna) robinaldina DORBIGNY

Pinna (Pinna) sulcifera DESHAYES in LEYMERIE
Pinna (Stegoconcha?) hombresi PICTET and CAMPICHE
Gervillaria alaeformis (SOWERBY)

Gervillaria sowerbyana (MATHERON)

Gervillella anceps (DESHAYES in LEYMERIE)
Inoceramus ex gr. neocomiensis D'ORBIGNY

(") In Eastern Sardinia uppermost Valanginian and
Lower Hauterivian occur in the same facies and there-
fore they have been considered together; generally the
species recognised in the uppermost Valanginian are
also found in the Lower Hauterivian.

Isognomon (Isognomon) ricordeanus (D’'ORBIGNY)

Entolium orbiculare (SOWERBY)

Camptonectes cottaldinus (DORBIGNY)

Chlamys? archiaciana (DORBIGNY)

Chlamys? . elongata (LAMARCK)

Mimachlamys robinaldina (D"ORBIGNY)

Neithea (Neithea) atava (ROEMER)

Neithea (Neithella) valangiensis (PICTET and
CAMPICHE)

Plicatula placunaea LAMARCK

Spondylus roemeri DESHAYES in LEYMERIE

Acesta dorbignyana (MATHERON)

Acesta cf. subrigida (ROEMER)

Ctenoides? undatus (DESHAYES in LEYMERIE)

Limaria? dubisiensis (PICTET and CAMPICHE)

Aetostreon latissimum (LAMARCK)

Ceratostreon boussingaulti (DORBIGNY)

Ceratostreon cf. tuberculiferum (KocH and
DUNKER)

Rastellum “rectangulare” (ROEMER)

Trigonia (Trigonia) carinata AGASSIZ

Quadratotrigonia nodosa (SOWERBY)

Thetis minor SOWERBY

Sphaera corrugata SOWERBY



Astarte (Astarte) numismalis DORBIGNY
Eriphyla gigantea (DESHAYES in LEYMERIE)
Ptychomya (Ptychomya) plana AGASSIZ
Pleuriocardia? voltzii (LEYMERIE)

Protocardia impressa (DESHAYES in LEYMERIE)
Protocardia peregrina (D'ORBIGNY)
Integricardium deshayesianum (DE LORIOL)
Proveniella bernensis (LEYMERIE)

Flaventia brongniartina (LEYMERIE)

“Venus” cornueliana DORBIGNY

“Venus” thurmanni DE LORIOL

“Venus” vendoperana (LEYMERIE)
Gastrochaena f. stnuosa PICTET and CAMPICHE
Panopea gurgitis (BRONGNIART in CUVIER)
Pholadomya gigantea (SOWERBY)
Platymyoidea rostrata (AGASSIZ).

Late Aptian and Late Albian bivalves
have been found only in small outcrops in the Oro-
seiarea. From Upper Aptian only two species were
collected:

Spondylus gibbosus DORBIGNY
“Lucina” valdensis PICTET and CAMPICHE.

The Late Albian (Vraconian included) bi-
valves are represented by the following species:
Nuculana (Jupiteria?) phaseolina (MICHELIN)
Cucullaea (Idonearca) glabra PARKINSON
Inoperna flagellifera (FORBES)

Gervillella cf. sublanceolata (D'ORBIGNY)
Pseudoptera anomala (SOWERBY)
Brrostrina concentrica (PARKINSON)
Birostrina subsulcata (WILTSHIRE)
Birostrina sulcata (PARKINSON)
Propeamussium ninae (KARAKASCH)
Acesta subovalis (SOWERBY)

Limaria? elongata (SOWERBY)
Plagiostoma globosum (SOWERBY)
Pleuriocardia? rauliniana (DORBIGNY)
Proveniella crassicornis (AGASSIZ)
Gastrochaena f. brevis PICTET and CAMPICHE.

The absence in the paper of descriptions of Late
Hauterivian — Early Aptian bivalves is due to the
fact that the generally scarce material collected
from the hard limestones which represent that
time interval is too incomplete for precise identifi-
cation.

COMPARISONS AND
PALAEOBIOGEOGRAPHY

Early Cretaceous bivalves have been frequently
studied, but not all the published information is
comparable. In some regions more palaeontological
work has been done than in others, some faunas
have been studied or re-studied recently, others not;
the subjective interpretations of species change
very much from one author to another, etc. The
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result is a disparate set of data which have been
re-interpreted herein partly after seeing original
specimens, partly after critically reassessing exist-
ing literature. Whenever possible the interpreta-
tion has been based on publications with illustra-
tions; records of species quoted only in lists general-
ly have been avoided.

The regions selected for comparisons have been
chosen pragmatically. Although Siberian and Cana-
dian Early Cretaceous bivalves have been well stu-
died recently (ZAKHAROV, 1966, 1970; etc.), they are
not discussed here because they have virtually no
elements in common with the Sardinian faunas.
They belong to different palaeobiogeographic re-
gions: the “boreal Lower Cretaceous” of CASEY and
RawsoN (1973).

North American faunas from Texas and Mexico
have been described frequently from Early Creta-
ceous deposits, especially of Aptian - Albian age
(BOsg, 1910; ADKINS, 1928; ALENCASTER, 1957;
PERKINS, 1960; ScoTT, 1970; etc.), but they seem to
have relatively few species in common with other
areas and are therefore not used for comparison
herein.

Between the regions selected for comparisons
the data available are not equally complete. Good
data exist for Switzerland (PICTET and Roux, 1847-
53; PiIcTET and RENEVIER, 1854-58; DE LorIoL, 1861,
1868; PicTET and CAMPICHE, 1864-71), England
(Woobs, 1899 - 1913; KEeLLY, 1984), Germany
(WOLLEMANN, 1896, 1900, 1909; KEMPER, 1968;
etc.), Poland (PASSENDORFER, 1930; KOKOSZYNSKA,
1949; CIESLINSKI, 1960), Bulgaria (DIMITROVA,
1974), USSR (Moldavia: SoBeTsk1, 1961, 1977. Uk-
raine: PASTERNAK et af., 1968. Crimea - Caucasus:
KARAKASCH, 1897, 1907; RENNGARTEN, 1926; PCE-
LINCEV, 1927; MORDVILKO et 4l., 1949; ERISTAVI,
1955, 1957; MUROMTSIEVA and JANIN, 1960; KOTE-
TISHVILL, 1965, 1977. Kopet Dag, Mangyshlak,
Turkmenia: BoGDANOVA, 1961, 1966; PROZOROVS-
Kll et al.,1961; KRIMHOLZ, 1962), Somalia - Ethiopia
(Cox, 1935; TavaNI, 1948, 1949). Less comprehen-
sive literature exists for France (DORBIGNY, 1844
-1847; GILLET, 1924-1925; FRENEIX, 1959; MONGIN,
1979a). For Spain no well illustrated revision of the
Early Cretaceous bivalve faunas has been published
since COQUAND (1865-66). NW African faunas
have been studied frequently (CoQUAND, 1862;
PERON, 1889-91; PERVINQUIERE, 1912; GIGOUT,
1951; DARTEVELLE and FRENEIX, 1957; FRENEIX,
1972; etc.). This applies equally to the Tendaguru
Beds of Tanzania (KRENKEL, 1910; LANGE, 1914;
DIETRICH, 1933), and to Madagascar (COLLIGNON,
1949, etc.). For Japan many very reliable data are
known (Hayvami, 1965a,b, 1966, 1975, etc.), but a
somewhat provincial nomenclature makes their in-



terpretation difficult. Publications, sometimes
somewhat incomplete, are available for South
America (D'ORBIGNY, 1842; BURCKHARDT, 1900
1903; WEAVER, 1931; FERUGLIO, 1936-1938; etc.).

Despite the limitations of the information exist-
ing on Early Cretaceous bivalve faunas their com-
parison with those from Eastern Sardinia remains
worthwhile. The results allow to confirm the pa-
laeogeographic position of the island before its Ter-
tiary counterclockwise rotation.

The stratigraphic and geographic distribution,
often visualised on palaeogeographic maps, is
added in the systematic part for each species de-
scribed from Eastern Sardinia.

Unfortunately, only the latest Valanginian —
Early Hauterivian and Late Albian bivalve assem-
blages from Eastern Sardinia are extensive enough
to warrant a comparison with those of other re-
gions.

For the latest Valanginian — Early
Hauterivian theresultsareasfollows: the fauna
studied consists of 49 species (see p. 4), of which 47
are useable for comparison [ Cucullaea (N.) “gress-
lyi” and Gastrochaena cf. sinuosa have not been
considered for different reasons]. After comparing
data on these 47 species we notice that:

b

46 (= 98%) are in common with the Swiss Va-
langinian - Hauterivian faunas;

42 (= 89%) are in common with the Paris Basin
Valanginian - Hauterivian faunas;

39 (=83%) areincommon with the Valanginian -
Hauterivian from Crimea;

38 (= 81%) areincommon with the Valanginian -
Hauterivian from SE France;

37 (=79%) areincommon with the Valanginian -
Hauterivian from the Caucasus;

>30 (= > 64%) are in common with Valanginian -
Hauterivian faunas from Bulgaria
(the figure obtained does not include
data on the oysters, which have not
been described in recent literature);

31 (= 66%) areincommon with the Valanginian -
Hauterivian from N. Germany;

22 (= 47%) are incommon with the Valanginian-
Barremian from Kazakhstan and
Central Asia (Kopet Dag, Mangysh-
lak, Turkmenia);

21 (= 45%) are in common with Valanginian -
Aptian faunas of S. England;

19 (= 409%) are in common with Neocomian and
mainly Aptian faunas from Spain;

18 (= 38%) are in common with Neocomian and
Aptian faunas from NW Africa;

15 (= 32%) are in common with Barremian -
Aptian faunas of Somalia - Ethiopia;

13 (= 28%) are in common with Neocomian -

Aptian faunas from the Tendaguru
Beds in Tanzania;
12 (= 26%) are in common with the Neocomian

faunas from Chile and Argentina;

9 (=19%) are in common with Neocomian and
mainly Aptian faunas from Japan;

7 (= 15%) are in common with Valanginian -
Hauterivian faunas of N. England,;

6 (=13%) are in common with Neocomian fau-
nas from Peru and Columbia.

These data cannot all be taken literally: an eva-
luation is certainly necessary for those regions for
which no “complete” or recent publications exist.
Hence f.i. it is highly probable that new research
would allow to increase the number of species in
common with SE France and possibly also with
Spain. For regions in Africa and South America it is
at present difficult to judge how the affinities are
oriented.

Taking the results of the comparisons into ac-
count, it is obvious that during the latest Valangini-
an - Early Hauterivian and from a palaeobioge-
ographic view point, Sardinia was part of the same
entity as Switzerland, the Paris Basin, the region
around Marseille, Bulgaria, Crimea, Caucasus.
These regions (except for the Paris Basin) are con-
sidered by KAUFEMAN (1973) as belonging to the
Mediterranean Province of the Tethyan
R ealm. The most striking affinity exists between
Sardinian and Swiss faunas. There seem not to be
quite as many similarities with SE France, and de-
finitively fewer with N. Africa and Spain. As said
above these latter data have to be interpreted with
caution because they are probably based on incom-
plete information.

Our results are in accordance with the palaeobio-
geographic subdivisions of MIDDLEMISS (1979)
based on brachiopods. He distinguished three fau-
nas: Boreal Fauna, Tethyan Fauna, Jura Fauna. The
bivalve assemblage of Valanginian-Hauterivian
age from Eastern Sardinia can be easily related to
the “Jura Fauna” subdivision, even more so
than it is the case for brachiopods since no faunal
elements have been found in the island which are
not already present in Switzerland. The “Jura Fau-
na” of MIDDLEMISS extends into SE France and Cen-
tral Asia. The incomplete data which we have for
Central Asia do not allow to completely confirm
MIDDLEMISS's interpretation but it seems plausible.

Data for Spain and NW Africa are scant and
bring no definite answer. On the other hand com-
parison of Sardinian Valanginian - Hauterivian bi-
valves with northern regions shows, as stated earl-
ier, no similarity with Siberia and Canada; very few
species are in common with N. England but more
with N. Germany, and this when data are definitely
good on all four regions.



Results obtained for bivalves agree not only with
the brachiopod distribution, but also the Sardinian
ammonites from that time interval (WIEDMANN
and DIENI, 1968) undoubtedly belong to the “Me-
diterranean Province”: none of them are
“boreal”’ [unlike what THIEULOY (1977) described
for the ammonite faunas from SE France, “pro-
vince subméditerranéenne’”]. KOTETISHVILI
(1983) divided the Early Cretaceous ammonite
genera depending on their palaeobiogeographic
distribution. The taxa from Sardinia fall within the
“Mediterranean” fauna as understood by her.
But her “Mediterranean” province is largely re-
stricted to the northern Tethys border. Hence, the
problem becomes one of definition. In how far the
southern border (i.e. North Africa) had the same
fauna is difficult to judge: the differences indicated
may be real, but the available information could be
incomplete, especially for bivalves.

For other regions, further away from Europe,
data are relatively rare, but f.i. already LANGE (1914,
p- 271) stressed the presence of Mediterranean
elements in the Tendaguru faunas, and many
authors have pointed out similarities between
South American and European Neocomian faunas.

For Japan since the last century authors indicated
close relationships between some Japanese and Eu-
ropean bivalves; Havam1 (1965, 1966, and later)
showed the analogies especially between Aptian
Japanese taxa and those mainly from S. England of
the same age (many Aptian species originate in the
Valanginian - Hauterivian and therefore the com-
parison is justified here). Hence, it is tempting to
include Japan in the Tethys, and further research
with less provincial nomenclature shall probably
confirm this palaeobiogeographic hypothesis.

For the Late Albian 15 species have been
identified from Eastern Sardinia. Literature on bi-
valves of this age is not as abundant as on those
from the Valanginian - Hauterivian interval. Ne-
vertheless, comparisons have been attempted, and
if the result is not totally convincing it certainly
indicates a trend.

On the 15 species recorded from Orosei, 14 can
be used for comparisons (Gastrochaena cf. brevis
has been excluded):

12 (= 86%) occur also in the Paris Basin (Albi-
an);
9 (= 64%) occur also in Switzerland (Aptian -
Albian);
9 (= 64%) occur also in Poland (Albian);
8 (= 57%) occur also in Belgium (Albian);
8 (= 57%) occur also in England (Albian:
“Gault™);
6 (= 43%) occur also in SE France (Aptian -
Albian);
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6 (= 43%) occur also in Crimea (Aptian - Albi-
an);

6 (= 43%) occur also in the Caucasus (Aptian
- Albian);

5 (= 36%) occur also in England (Late Albian-
Cenomanian: "Upper Greensand™);

5 (= 36%) occur also in N. Germany (Aptian-
Albian);

4 (= 29%) occur also in Spain (Aptian - Albi-
an);

4 (= 29%) occur also in Morocco (Albian);

4 (= 29%) occur also in Bulgaria (Albian);

4 (= 29%) occur also in Moldavia (Albian);

3 (= 21%) occur also in Transcaucasia (Albian).

Among the species from the Albian four have a
very wide geographic distribution: Inoperna flagel-
lifera, Birostrina concentrica, B. subsulcata, B. sulca-
ta. The others generally have a more limited areal
occurrence: from S. England to the North to the
Caucasus in the East. They are present in the north-
ern part of the epicontinental seas in the North
European Province of the North Tem-
perate Realm and in the Indo-
Mediterranean Region of the Tethyan
Realm (KAUFFMAN, 1973).

Despite its small size the Late Albian bivalve
assemblage of Eastern Sardinia shows obvious simi-
larities with coeval Anglo - Paris Basin, Swiss and
Polish faunas. Areas on the northern Tethys mar-
gin, such as the Caucasus, Crimea etc., have some
species in common. The pattern is possibly the
same as during the Valanginian - Hauterivian in-
terval, but a more northern influence is also
marked.

The relatively wide distribution of the species
during the Late Albian is probably connected with
the wide spread transgression which characterised
that time-span. The lack of similarity with Upper
Greensand faunas reflects differences in palaeoen-
vironment between the Sardinian deposits and
Upper Greensand. On the other hand the faunas
from the "Gault” facies are near those from the
Orosei area.

The absence of species belonging to Aucellina
PoMPECK], 1901, in the Sardinian assemblage shows
that the influence of northern European faunas was
not very strong. Aucellina coquandiana ('ORBIGNY,
1845), described from Escragnolles (Alpes-
Maritimes) (as confirmed later by PARONA and Bo-
NARELL], 1897) and from the stratotype of the Vra-
conian (PicTET and CAMPICHE, 1869; MORTER and
Woob, 1983) has so far not been found in beds of
exactly the same age in Sardinia.

When comparing Albian and Valanginian -
Hauterivian bivalve faunas from Eastern Sardinia,
it becomes evident that the Albian species are on



average less widely distributed: except for inoce-
ramids and Inoperna flagellifera, none of the spe-
cies extend into America or East Africa.

We have in the preceding part compared faunas
in a semi-quantitative analysis: giving equal value
to each species and only taking into account the
number of species from each area also occurring in
Sardinia; the extension of the geographic distribu-
tion of the species has been given at the same time.

The only paper written about biogeography of
Cretaceous Bivalvia on a worldwide scale is that of
KAUFFMAN (1973) and it uses a more qualitative
approach of the taxa. Though very interesting the
paper, based only on genera, has limitations which
are due to the origin of the data, taken mainly from
the Treatise (MOORE ed., 1969-1971), as clearly
stated by the author. As a result, the lists of the
genera given by him as occurring f.i. in "restricted”
regions such as the North European Province of the
North Temperate Realm contain several taxa
which seem to have had a much wider distribution
in the Early Cretaceous. Examples of such genera
occurring in Sardinia with species of Early Hauteri-
vian age and which have a much wider distribution
(South America, W. Europe, W. Asia, E. Africa,
sometimes reaching as far as Japan) including
South and North Temperate and Tethyan Realms
are:

Gervillaria (G. alaeformis and G. sowerbyana, dis-
tribution on text-fig. 7), Ceratostreon (C. boussin-
gaulti, distribution on text-fig. 18), Aetostreon (A.
latissimum, distribution on text-fig. 18), Sphaera
(Sphaera corrugata, distribution on text-fig. 20),
Ptychomya (Ptychomya) (Pt.plana, distribution on
text-fig. 21), Platymyoidea (Pl. rostrata, distribu-
tion on text-fig. 25). Similar occurrence is found for
Grammatodon (Nanonavis) (G. securis, distribu-
tion on text-fig. 2), in KAUFFMAN only “North
Temperate”. Genera not mentioned by KAUFFMAN
but with an equally wide distribution are Gervillella
(G. anceps, distribution on text-fig. 7) and Mimachla-
mys (M. robinaldina, distribution on text-fig. 13).
We also find wide distributions for some of the
genera which KAUFFMAN did already list as cos-
mopolitan or as trans-temperate: Pinna
(Pinna robinaldina, distribution on text-fig. 6), Ino-
ceramus (In. neocomiensis), Isognomon (Is. ricor-
deanus, distribution on text-fig. 10), Entolium (E.
orbiculare, distribution on text-fig. 12), Neithea
(Neithea) (N. atava, distribution on text-fig. 14),
Rastellum (R. rectangulare), Trigonia (T. carinata,
distribution on text-fig. 19), Pholadomya (Ph. gi-
gantea, distribution on text-fig. 25), Panopea (P.
gurgitis, distribution on text-fig. 24). However, we
would like to draw attention to the fact that during
the Neocomian certain of these “cosmopoli-

tan” genera did not reach Siberia and Canada:
throughout the Cretaceous they are generally re-
stricted to warm-temperate and Tethyan seas. Ex-
amples: Neithea, Rastellum (already stated by
KAUFFMANN), Trigonia, etc. (when Cretaceous
“warm-temperate” bivalve genera are found in rela-
tively northern localities they occur in deposits of
shallow water and are often accompanied by corals
and solitary rudists).

Among the 49 species recorded from the Upper
Valanginian - Lower Hauterivian of Eastern Sardi-
nia, 21 species have a very wide geographical distri-
bution. The 28 remaining species can be divided in
four groups.

Group 1 is found in the Tethys and in the Paris
Basin (the latter a part of the North Temperate
Realm): 13 species [ Pinna (P.) sulcifera, Campto-
nectes cottaldinus, Chlamys? archiaciana, Neithea
(Neithella) valangiensis, Spondylus roemeri, Ace-
sta dorbignyana, Thetis minor, Eriphyla gigantea,
Pleuriocardia? voltzii, Protocardia impressa, Proto-
cardia peregrina, Proveniella bernensis, Flaventia
brongniartina).

Group 2 is found in the Tethys, the Paris Basin
and Germany (the last two part of the North Tem-
perate Realm): 8 species [Pinna (Stegoconcha?)
hombresi, Chlamys? elongata, Plicatula placunaea,
Ctenoides? undatus, Limaria? dubisiensis, Ceratos-
treon tuberculiferum, Quadratotrigonianodosa, In-
tegricardium deshayesianum].

Group 3 is found in the Tethys, the Paris Basin,
Germany and Northern England (“Yorkshire™)
(the last three part of the North Temperate
Realm): 2 species [Nucula (Letonucula) planata,
Acesta subrigida].

Group 4 is found mainly in Sardinia and Switzer-
land (sometimes in the Paris Basin and occasionally
in Spain): 5 taxa [ Cucullaca (Noramya) “gresslyi”,
“Venus” cornueltana, “V.” thurmanni, “V.” ven-
doperana, Gastrochaena cf. sinuosa). These five
taxa are poorly known and therefore not significant
palaeobiogeographically.

The first three groups which can be individua-
lised after isolating the widespread cosmopolitan
species, demonstrate the same palaeobiogeogra-
phic patterns as already discussed above and
reached through the semi-quantitative method.
Both systems thus show that during the Neocomian
two major faunal entities existed: 1) boreal fau-
na sensz CASEY and RAwsON (= cold North Tem-
perate Realm of KAUFEMAN, 1973), 2) warm -
temperate - Tethyan fauna (= southern part
of North Temperate + Tethyan + northern part of
South Temperate Realms of KAUFFMAN, 0p. ¢s2.). In
regions connecting the boreal and northern warm-
temperate seas a mixture of the two faunas is found,



and that especially at moments of maximal trans-
gressions. In Europe and North Africa, within the
second entity, a smaller faunal region can be recog-
nised, which includes the Paris Basin 5./ and the
northern Tethys margin from Spain to Central
Asia, for which MIDDLEMISS (1979) introduced the
name “Jura Fauna”.

SYSTEMATIC DESCRIPTIONS

The bivalves from the Lower Cretaceous of East-
ern Sardinia have generally been classified in this
paper according to MOORE (1969, 1971). Most in-
stances of change therefrom are explained in the
text. For the Pectinidae the classification is that
used recently by most pectinid workers (WALLER,
1978; JOHNSON, 1984; etc.).

Abbreviations used:

n.: number referring to the specimens in the Collec-
tions of the Geological Institute of the Universi-
ty of Padua, Italy (Coll. Sardinian Lower Cre-
taceous Bivalves and Gastropods).

H: height (distance between two planes parallel to
cardinal axis and perpendicular to plane of
commissure which just touch most dorsal and
ventral parts of shell; MOORE, 1969).

L: length (antero-posterior distance of the valves,
as defined in MOORE, 1969).

B: distance between two planes parallel to planes of
commissure and touching the outermost parts
of the two valves or of their moulds (= “infla-
tion” in MOORE, 1969).

B’: distance between plane of commissure and a
parallel plane touching the point of maximum
convexity of an isolated valve or its mould.

UA: umbonal angle.

R: rib number.

IRScNB: Institut royal des Sciences naturelles de
Belgique, Bruxelles, Belgium.

MAFI: Magyar Allami Foldtani Intézet, Institutum
geologicum hungaricum, Budapest, Hungary.

MG: Muséum d’'Histoire naturelle de Genéve,
Geneva, Switzerland.

MNHN: Muséum national d’Histoire naturelle, In-
stitut de Paléontologie, Paris, France.

Palaeogeographical distributions of significant
species are shown on maps in text-figures. The
maps are based on BARRON et 4/. (1981): 120 mil-
lion yrs. for the Valanginian-Hauterivian interval,
100 million yrs. for the Aptian-Albian. Because of
lack of accuracy in stratigraphic indications for
some occurrences outside Sardinia, we have also
included records which fall somewhat outside the
time interval of the map (for instance: for a species
occurring in the Hauterivian of Sardinia, the indica-
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tions for other regions on the distribution map
could be as young as Aptian).

The age of the Sardinian deposits has been cali-
brated by ammonites for the Late Valanginian -
Albian interval [WIEDMANN and DieNI (1968) and
other unpublished data] and by Foraminifera for
the Berriasian — Early Valanginian interval [ DIENI
and MAssARI (1985a) and other unpublished data].

CL BIVALVIA

Subcl. PALAEOTAXODONTA

Fam. NUCULIDAE

Nucula (Letonucula) planata DESHAYES in LEYME-
RIE, 1842
Text-fig. 2

+ 1842 Nucula planata Desh. - DESHAYES in LEY-
MERIE, p. 7, pl. 9, figs. 3, 4.
. 1844 Nucula obtusa Fitton - DORBIGNY, p. 163,
pl. 300, figs. 1-5 (sub N. planata Desh.).
. 1844 Nucula impressa Sowerby - DORBIGNY, p.
165, pl. 300, figs. 6-10 (sub N. Cornueliana
d’Orb.).
. 1858 Nucula impressa J. Sowerby - PICTET et
RENEVIER, p. 108, pl. 15, figs. 5,6.
. 1861 Nucula Cornueliana, d'Orbigny - DE Lo-
RIOL, p. 84, pl. 10, fig. 6.
. 1866 Nucula planata, Deshayes - PICTET et CAM-
PICHE, p. 404, pl. 129, figs. 7.8.
1884 Nucula planata Desh., in Leym. -
GARDNER, p. 126, pl. 5, figs. 1-4.
1897 Nucula planata, Deshayes - KARAKASCH, p.
65.
. 1899 Nucula planata Deshayes - Woops, p. 12,
pl. 2, figs. 11-15.
1900 Nucula planata Desh. - WOLLEMANN, p. 82.
. 1905 Nucula planata Desh. - HARBORT, p. 52, pl.

9, fig. 11.
1912 Nucula planata Deshayes - PERVINQUIERE,
p. 92.

1922 Nucula planata Desh. et var. Cornueliana
d'Orb. - GILLET, p. 55.
1924 Nucula planata Desh. in Leym. - GILLET,
p- 8.
1924 Nucula planata Desh. var. Cornueliana
d'Orb. - GILLET, p. 8.
. 1960 Nucula planata Deshayes - MUROMTSIEVA,
JaNiN, p. 172, pl. 1, figs. 1-4.
? 1974 Nucula planata Deshayes - OEKENTORP &
SIEGFRIED, p. 123, pl. 1, fig. 1.
1984 Nucula planata Deshayes - FRICOT et al., p.
22, pl. 2, fig. 7.

Material: Two composite bivalved moulds from
Carchinarzos (Monte Albo) (n. 345) and from Oro-
sei (n. 759), Lower Hauterivian.
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e Nucula (Lleionucula) planata

s Grammatodon (Nanonavis) securis

Dimensions (mm): n. 345: H=16.3; L=(23.2);B=
10.5.

Discussion: The general outline of the moulds,
their inflation, the traces of the lunula and the faint
commarginal ornamentation indicate that they be-
long to Nucula planata. They are most similar to
fig. 8, on pl. 129 in PicTET and CAMPICHE (1866).

Generic attribution: Nucula planata DESHAYES in
LEYMERIE s fairly similar to N. albensis D'ORBIGNY,
type species of Lesonucula QUENSTEDT. Hence the
generic assignment suggested here.

Distribution: Hauterivian to Aptian, North Tem-
perate and Tethyan Realms: S. England, Germany,
France, Sardinia, USSR (Crimea, Caucasus), North
Africa (Text-fig. 2).

Fam. NUCULANIDAE

Nuculana (Jupiteria?) phaseolina (MICHELIN, 1938)
PL 1, figs. la-1¢

+ 1838 Nucula phaseolina - MICHELIN, p. 102, pl.
12, fig. ©.
. 1844 Nucula subrecurva, Phillips - DORBIGNY,
p- 170, pl. 301, figs. 7-11 (non PHILLIPS,
1829).
. 1866 Leda phaseolina, Pict. et Camp. - PICTET et
CAMPICHE, p. 401.
1884 Leda phaseolina, Michelin - GARDNER, p.
135, pl. 3, figs. 22 - 24; ? pl. 5, figs. 26 - 29.
1899 Nuculana phaseolina (Michelin) - WooDs,
p- 9, pl. 2, figs. 1-3.
? 1985 Nuculana (Jupiteria) subrecurva Phillips -
MONGIN, p. 50.

Material: One almost complete specimen, with
hinge preserved, from the Upper Albian (probably
Vraconian) of Orosei (n. 205).

Dimensions (mm): H= (3.6),L=(5.7),B=24.

Discussion: The bivalved shell is translucent and
hinge teeth are visible in transparence. The shell is
small, subelliptical, convex, slightly inequilateral;
escutcheon is narrow, elongate and delimited by
ridges; the umbo is not very prominent. The shell is
covered with growth lines but not with ribs, and
appears smooth. The only specimen from Sardinia
agrees better with the figures and description given
by D'ORBIGNY (1844) than with the figures in
Woobps (1899), especially where it concerns the
proportions of the shell shape; it is somewhat more
rounded than the English specimens seem to be
(GARDNER, 1884; WooDs, 1899).

MONGIN (1985) combined two species generally
considered different into Nuculana (Jupiteria) sub-
recurva: her synonymy included both Nucula subre-
curva PHILLIPS, 1829 and N. subrecurva b'ORBIGNY
(= N. phaseolina MICHELIN). She added no explana-
tion nor figure, hence the impossibility of interpret-
ing her identification.

Nucula Neckeriana PICTET and Roux, 1853 (p.
469, pl. 39, fig. 1) from the Albian of E. France
resembles Nuculana phaseolina, but was described
as internal moulds and is therefore difficult to com-
pare. It is not impossible that shelled material of
Nucula Neckeriana might prove them to be con-
specific.

Distribution: Albian of England, France, Sardinia,
? Switzerland.



Subcl. PTERIOMORPHIA

Fam. PARALLELODONTIDAE

Grammatodon (Nanonavis) securis (LEYMERIE,
1842)
PL 1, fig. 2; text-fig. 2

+ 1842 Cucullaea Securis var. major Leym. -
LEYMERIE, p. 6, pl. 7, fig. 6.
? 1842 Cucullaea Securis var. minor Leym. -
LEYMERIE, p. 6, pl. 7, fig. 7.
v . 1844 Arca securis d'Orbigny - D'ORBIGNY, p.
203, pl. 309, figs. 9, 10.
. 1861 Arca securis (Leym.), d’'Orbigny - DE Lo-
RiOL, p. 85, pl. 10, fig. 7.
. 1866 Arca securis (Leym.),d’Orbigny - PICTET
et CAMPICHE, p. 443.
. 1890 Cucullaea cf. striatella Mich. - YOKOYA-
Ma, p. 199, pl 25, fig. 13.
. 1896 Arca securis Leymerie -WOLLEMANN,
p- 845.
. 1897 Arca (Scapharca) securis (Leym.), d'Or-
bigny - KARAKASCH, p. 60, pl. 1, fig. 16;
pl 5, fig. 5.
. 1899 Grammatodon securis (Leymerie) -
Woobs, p. 44, pl. 7, figs. 14, 15; pl. 8, figs.
1, 2 (cum syn.).
. 1900 Arca securis Leymerie - WOLLEMANN,
p. 76.
. 1900 Arca (Cucullaea) securis Leymerie -
MAYER - EYMAR in BURCKHARDT, p. 18,
pl. 26, figs. 3-5.
1907 Cucullaea securis Leym. sp. - HAUPT, p.
213, pl. 9, fig. 8.
1926 Grammatodon yokoyamai Yabe and
Nagao nom. nov. - YABE et al., p. 44, pl.
12, figs. 12, 13, 25.
. 1948 Arca securis Leymerie sp. - CHARLES,
p- 17.
1949 Grammatodon securis (d'Orb.) - KOKOs-
ZYNSKA, p. 55, pl. 12, fig. 12.
2 1955 Arca (Grammatodon) securis Leym. v.
major Leym. - ERISTAVI, p. 8.
. 1960 Grammatodon securis Leymerie -
MUROMTSIEVA, JANIN, p. 177, pl. 2, figs.
9, 10.
v . 1965 Nanonavis (Nanonavis) yokoyamai
(Yabe and Nagao) - Hayawmi, p. 238, pl.
27, figs. 8-13.
1970 Grammatodon securis major Leymerie -
KotetisuviL, p. 48, pl. 1, fig. 7.
? 1974 Grammatodon (Grammatodon) securis
major (Leymerie) - DIMITROVA, p. 50, pl.
22, figs. 5, 6.
. 1975 Grammatodon (Nanonavis) yokoyamai
Yabe and Nagao - Havami, p. 29.
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1977 Grammatodon securis (Leymerie) -
KotetisuviL, p. 17, pl. 1, fig. 1.
. 1980 Grammatodon (Nanonavis) yokoyamai
Yabe and Nagao - Havyami and Oy, p.
428, pl. 52, figs. 1-6.
1980 Grammatodon (Nannonavis) securis
Deshayes - MONGIN, p. 119.

Material: One incomplete left valve, with hinge
“teeth” preserved, from Orosei, uppermost Valan-
ginian (n. 4).

Dimensions (mm): H=20.5; L =348; B"=11.2.
Description: Ornamentation consists of radial ribs
distributed uniformly over the valve and crossed by
commarginal growthlines; the resulting pattern is
irregularly cancellated. The anterior part of the
valve is short and covered with 6 - 7 strongly deve-
loped and more widely separated ribs.

Discussion: LEYMERIE (1842) originally divided his
Cucullaea Securis into var. major (of Valanginian
age) and var. minor (of Albian age); both taxa are
similar. Later authors sometimes considered them
different but others lumped them together, accord-
ing to their species concept. As a result a rather
confused taxonomic situation arose which is most
clearly illustrated in DiMiTROVA (1974). The objec-
tive differences between var. major and var. minor
are unclear and may be only due to preservation or
to size. A series of well preserved specimens of
Grammatodon securis would probably prove the
“varieties” of LEYMERIE to be conspecific.

As already stated by DE LorioL (1861) and by
Woops (1899), G. carinatum (SOWERBY, 1813),
known from Aptian and Albian deposits, could be
synonymous with G. securis, which is generally
recorded from Valanginian to Aptian. This also
applies to G. (Nanonavis) yokoyamai YABE and
NAGAO as figured and described by HAYAMI (19654,
1975) and by Hayami and Oj1 (1980).

Distribution: Valanginian to Aptian (Albian ?),
Temperate and Tethyan Realms: Southern Eng-
land, Germany, Poland, France (Paris Basin and
SE), Switzerland, Sardinia, Bulgaria, USSR (Cri-
mea, Caucasus), Japan, Tunisia, South America
(Chile and Argentina) (Text-fig. 2).

Fam. CUCULLAEIDAE

Cucullaea (Idonearca) glabra PARKINSON, 1811
PL 1, fig. 3; text-fig. 3
+ 1811 Cucullaea glabra - PARKINSON, p. 171
. 1814 Cucullaea glabra - SOWERBY, p. 151, pl. 67.
. 1818 Cucullaea carinata - SOWERBY, p. 9, pl.
207, fig. 1.
. 1818 Cucullaea fibrosa - SOWERBY, p. 9, pl. 207,
fig. 2.
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p . 1837 Arca glabra nobis - GOLDFUSS, p. 149, pl.
124, figs. la, 1b (non fig. lc).
v . 1844 Arca fibrosa, d'Orbigny - DORBIGNY, p.
212, pl. 312, figs. 1-6.
. 1852 Arca fibrosa Sowerby - PICTET et ROUX,
p. 463, pl. 37, fig. 2.
. 1852 Arca obesa Pictet et Roux - PICTET et
Roux, p. 464, pl. 38, figs. 1 (?), 2 (non
Arca obesa SOWERBY, 1833).
1866 Arca glabra (Park.), Sow. - PICTET et
CAMPICHE, p. 450.
1866 Arca obesa, Pictet et Roux - PICTET et
CAMPICHE, p. 459.
v . 1868 Arca glabra, Park. sp. - BRIART et
CORNET, p. 55, pl. 3, figs. 1-6.
p . 1873 Arca glabra Park. sp. - GEINITZ, p. 221,
pl. 49, fig. 2 (non figs. 1 and 3).
. 1897 Arca (Cucullaea) glabra, (Park.) So-
werby - KARAKASCH, p. 62, pl. 3, fig. 8.
. 1899 Cucullaea glabra, Parkinson - WooDs, p.
57, pl. 11, figs. 8-12; pl. 12, figs. 1-5
(cum syn.).
. 1899 Cucullaca obesa, (Pictet et Roux) -
Woobs, p. 61, pl. 12, figs. 6 - 8.
v . 1939 Cucullaea glabra, Parkinson - MARLIERE,
p- 14, pl. 1, fig. 4.
v . 1949 Cucullaea glabra (Parkinson) - MORD-
VILKO et al., p. 126, pl. 20, figs. 11, 12; pl.
21, fig. 1.
. 1960 Cucullaea glabra, Parkinson - MUROMT-
SIEVA, JANIN, p. 176, pl. 2, figs. 3, 4
(cum syn.).
. 1965 Cucullaea glabra, (Parkinson) - CIES-
LINSKI, p. 22, pl. 1, fig. 5.
. 1968 Cucullaea glabra, Parkinson - GAVRISHI-
LIN in PASTERNAK et al., p. 108, pl. 13,
figs. 1-4.
. 1974 Cucullaea glabra, Parkinson - Koclu-
BYNSKIJ, SAVCZINSKAJA, p. 74, pl. 12,
figs. 1-3.
1976 Cucullaea (ldonearca) glabra Sow. -
MONGIN in DESTOMBES et MONGIN, p. 33,
pl. 1, fig. 17.
? 1977 Cucullaea glabra, Parkinson - SOBETSKI,
p- 22, pl. 1, fig. 10.
1985 Cucullaea (Idonearca) glabra Sowerby -
MoONGIN, p. 52.

Material: Two separate left valves [largest speci-
men L = (31) mm] from Orosei (n. 44, 67), upper-
most Albian (Vraconian); about 60 specimens from
the "Meule de Bracquegnies”, Belgium, Albian; 3
specimens from Blackdown, England, Upper Albi-
an, England; 2 specimens from Géraudot, Aube,
France, Albian. All non-Sardinian specimens from
the coll. IRScNB.

Dsscussion: The preservation of the Sardinian speci-
mens suffices for identification, but does not bring
new information on this well known species. Cucul-
laea glabra has been illustrated and described in
detail by Woobs (1899). The specimens from the
“Meule de Bracquegnies” show its very broad varia-
bility. Already DORBIGNY (1844, p. 212) stated that
the shape of the species (named Arca fibrosa by
him) changed during ontogeny to the extent that
young (= small) and old (= large) specimens could
easily be assigned to different species. This was
confirmed later a.0. by PICTET and Roux (1852) and
by PICTET and CAMPICHE (1866). VAN DE POEL
(1956) discussed the extent of the variability in
Cucullaeids generally, and also reviewed statements
of older authors commenting on this problem for
fossil and recent species. It is obvious that besides a
strong allometric growth process, each ontogenetic
stage is characterised by a wide variability. As a
result the characteristics traditionally used in spe-
cific descriptions of Cucullaeids such as convexity,
obliquity and radio H/L have to be interpreted with
extreme caution. This was understood already by
palaeontologists in the last century (they accepted
that C. glabra, C. fibrosa and C. carinata represented
the same species), but extreme specimens previous-
ly described as “C. obesa” (PICTET and Roux, 1852,
non SOWERBY, 1833) can be included in the same
species without hesitation. Indeed, the measure-
ments given by Woobs for glabra and obesa do not
allow differentiation: the proportions f.i. of H/B do
not show a real difference, when taking into consid-
eration the increase of inflation with age.
Cucullaea cornueliana (DORBIGNY, 1844) as al-
ready stated by WooDs (1899), is closely related to
C. glabra. C. acuticarinata NAGAO, 1934 as described
in Havami (1965a, p. 242, pl. 27, fig. 15; pl. 28, figs.
1-10) from the Aptian-Albian of Japan, seems very
closely related, and shows a great similarity espe-
cially with the larger specimens of C. glabra. C.
(Idonearca) chouberti FRENEIX, 1972 (p. 69, pl. 2,
figs. 1-4; pl. 3, figs. 1-2) from the Albian-
Cenomanian of Tarfaya, Morocco, belongs to the
same group but seems more oblique, and the hinge
margin is relatively shorter and different in some
details. In the Mons Basin (“Meule de Bracque-
gnies”) small specimens of C. glabra could be super-
ficially confused with a co-occurring species gener-
ally known in Belgium as C. aequilateralis BRIART
and CORNET, 1868 (= C. fittoni PICTET and CaMm-
PICHE, 1866 from the Aptian). After examining
abundant material of both species it becomes ob-
vious that the differentiation is easy using the cari-
na, the depressed postero-dorsal area with a thread-
like narrow riblet occurring in C. aequilateralis.
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In the synonymy given above only correct refer-
ences to C. glabra are included. Those which were
later proved to belong to the Late Cretaceous C.
subglabra (DORBIGNY, 1850) are not mentioned,
because that seems beyond the scope of this paper
and because C. subglabra has already been discussed
in detail by VAN DE POEL (1956).

Distribution: Upper Aptian, Albian — ? Cenoman-
tan: S. England, Belgium, France (Paris Basin and
SE), Switzerland, Sardinia, Germany (Saxony)?,
Poland, USSR (W. Ukraine, Moldavia, Crimea,
Caucasus) (Text-fig. 3).

Cucullaea (Noramya) gabrielis LEYMERIE, 1842
PL 1, figs. 5-7b; pl. 2, figs. 1-3; text-fig. 4

+ 1842 Cucullaea gabrielis, Leym. - LEYMERIE, p.
6, pl. 7, fig. 5.
. 1842 Cucullaea dilatata d'Orbigny - DOR-
BIGNY, p. 89, pl. 20, figs. 5-7.
. 1843 Cucullaea tumida, Math. - MATHERON, p.
159, pl. 19, figs. 1,2 (non Cucullea Tumi-
da D ARCHIAC, 1837).
. 1843 Cucullaea cor, Math. - MATHERON, p.
160, pl. 19, figs. 34.
v . 1844 Arca Gabrielis, d'Orbigny - DORBIGNY,
p. 198, pl. 308, figs. 1-5.
. 1865- Arca dilatata, H. Coquand - COQUAND,
1866 1 329 (1865), pl. 22, figs. 1,2 (1866).
. 1866 Arca Gabrielis (Leym.), d’'Orbigny -
PicTer et CAMPICHE, p. 450.
. 1866 Arca Forbesi, Pictet et Campiche -PICTET
et CAMPICHE, p. 471.
. 1899 Cucullaea Forbes:i (Pictet and Campiche) -
Woops, p. 49, pl. 9, figs. 1-3.
. 1900 Arca Gabrielis Leymerie - WOLLEMANN,
p- 79.

. 1931 Cucullaea gabrielis Leymerie - WEAVER

. 1948 Arca cor Matheron sp. - CHARLES, p. 16

. 1900 Arca Gabrielis Leym. - BURCKHARDT, p.

21, pl. 24, figs. 1,2.
1903 Cucullaea Gabrielis Leym. - BURCK-
HARDT, p. 70, pl. 12, figs. 1,2.

? 1905 Cucullaea Gabrielis Leymerie - DACQUE,

p- 15, pl 2, fig. 12.

? 1914 Cucullaea Gabrielis d'Orb. - LANGE, p.

221, pl. 22, figs. 15, 16.

1922 Arca (ldomearca) Gabrielis Desh. -
GILLET, p. 58.

1924 Idonearca Forbesi Pict. et Camp. -GILLET,
p. 17.
p. 192, pl. 13, fig. 52; pl. 14, figs. 56, 57.

1933 Cucullaea gabrielis Leym. - DIETRICH,
p- 28.

1948 Arca (Idonearca) Gabrielis Leym. - Ta-
VANL p. 115, pl. 6, fig. 5; pl. 7, figs. 9, 14,
15; pl. 8, fig. 9.

. 1948 Arca Gabrielis Leymerie sp. - CHARLES,

p. 15, pl 2, fig. 1.

pl 2, fig. 2.
1956 Cucullaea gabrielis Leymerie -
BENAVIDES-CACERES, p. 369.

. 1960 Cucullaea gabrielis Leymerie - MUROMT-

SIEVA, JANIN, p. 175, pl. 2, fig. 1.

. 1960 Cucullaea forbesi Pictet et Campiche -

MUROMTSIEVA, JANIN, p. 176, pl. 2, fig. 2.

1961 Noramya forbesi (Pictet & Campiche)-
Casey, p. 605.

1961 Noramya gabrielis (Leymerie) - CASEY,
p- 605.

1974 Cucullaea (Idonearca) gabrielis Leyme-
rie - DIMITROVA, p. 51, pl. 22, fig. 15; pl.
23, fig. 1.



14

T AT AT
PEY
> -:%i'a’;‘"“‘““—!!.\“““ 30
“-‘ i '\a“:p
o —4
MERCATOR AT 120 MILLION YEARS
30

. 1974 Cucullaea (ldonearca) cor Matheron -
DiMITROVA, p. 52, pl. 23, fig. 2.

. 1974 Cucullaea (Idonearca) tumida Matheron -
DiMITROVA, p. 52, pl. 24, fig. 1.

. 1974 Cucullaca (Idonearca) forbesi (Pictet et
Campiche) - DIMITROVA, p. 53, pl. 25,
fig. 2.

. 1980 Cucullaea (ldonearca) gabrielis d'Or-
bigny - FISCHER, p. 214, pl. 98, fig. 12.

Material: Forty two internal and rarely composite
moulds of Early Hauterivian age. Five specimens
from Orosei have retained part of the shell (n. 578,
684,754,769, 854); the other specimens come from
Carchinarzos (M. Albo), Orosei and from the Sa
Oche and Su Praicargiu areas (Lanaitto). On some
specimens (f. i. n. 593, 847) imprints of the hinge
can be seen.

Dimensions (mm; internal moulds):
n. H L B B’ H/L B/H
142 70 77 — — 091 —

583 70 (82) (80) — (0.85) (1.14)
598 75 (90) (65) — (0.83) (0.87)

590 80 8 — 44 090 (1.10)
26 8 (97) 9  — (085) 110
603 8 94 79 — 090 093
599 85 105 79 — 081 093
502 91 102 92 — 089 101
27 92 100 90 — 092 098
579 93 100 8 — 093 086
604 94 105 90 — 090 096

Discussion: The shell fragments show the shell
thickness and the presence of shallow radial
grooves and commarginal growth lines over the
complete valve (and not only on the umbonal part
of the valve, as was stated by LEYMERIE, 1842 and by
PicTET and CAMPICHE, 1866). Despite occasional

plastic deformation the Sardinian specimens cer-
tainly belong to only one species, characterised by
variability in the obliquity and inflation of the
valves, and by allometric growth. They show the
extreme shapes figured as C. gabrielis, C. cor
MATHERON, 1843, C. tumida MATHERON, 1843 (non
D'ARCHIAC, 1837) (see also DIMITROVA, 1974) and
all the intermediate forms. Therefore we think that
these three taxa represent only one species.

Arca Forbesi PICTET and CAMPICHE, 1866, gener-
ally recorded from Aptian deposits, has been consi-
dered as a separate species by previous authors
because of the presence of radial and commarginal
ornamentation over the entire shell surface, also on
large specimens. At the same time, for C. gabrielis
only the young stages are said to show this orna-
mentation. After examining the figures and de-
scriptions of both taxa in literature it becomes ob-
vious that all transitions between C. gabrielis and
“C. forbesi” exist. Despite its imperfect preserva-
tion, the Sardinian material allows to confirm this.
The variation in ornamentation could easily be as-
cribed to intraspecific variability, which might have
been induced by environmental factors. In some
instances the preservation has undoubtedly been
responsible for the partial obliteration of the or-
namentation.

C. gabrielis LEYMERIE, 1842 (based on French
material) and C. dilatata DORBIGNY, 1842 (based on
Colombian material) have been erected using in-
ternal moulds which are identical (LEYMERIE also
had one specimen with shell preservation when he
described C. gabrielis). The possible identity of the
two taxa was suggested by DORBIGNY (1844). Later
authors describing South American specimens used
the name C. gabrielis, and not C. dilatata, and thus
indirectly confirmed the synonymy suggested.



Generic attribution: CASEY (1961) erected the ge-
nus Noramya (type-species Arca Forbesi PICTET
and CaMPICHE, 1866) and listed C. gabrielis as be-
longing to it. His description, especially of the shell
ornamentation, tallies perfectly with what can be
seen on the Sardinian specimens. NEWELL in MOORE
(1969) tentatively synonymized Noramya and
Megacucullaea RENNIE, 1936. However, the strong
radial plications which characterise Megacucullaea
do not exist on Noramya, indeed they are totally
absent on the species generally considered as be-
longing to Noramya. Therefore it seems preferable
to keep the two genera separate. We also agree with
FRENEIX (1972, p. 69) that Noramya should be
considered as a subgenus of Cucullaea.

Distribution: Valanginian - Hauterivian to Aptian,
Temperate and Tethyan Realms: S. England,
France, Germany, Switzerland, Spain, Sardinia,
Bulgaria, USSR (Crimea, Caucasus), Somaliland,
Tanzania, Argentina, Peru, Colombia (Text-fig. 4).

Cucullaea (Noramya) “gresslys” (DE LorioL, 1861)
PL 1, figs. 4a, 4b

+ 1861 Arca Gresslyi, de Loriol - DE LORIOL, p. 87,
pl. 11, figs. 1-3.
1866 Arca Gresslyi, de Loriol - PICTET et CAM-
PICHE, p. 452.
1924 Idonearca Gresslyi, de Lor. - GILLET, p. 17.

Material: Ten internal and composite moulds from
uppermost Valanginian of Orosei (n. 711,804, 853)
and Su Praicargiu (n. 137) and from Lower Hauter-
ivian of Carchinarzos (M. Albo) (n. 377) and Sa
Oche (n. 255, 580, 601, 718, 740).

Dimensions (mm): n. 255 (internal mould): H =
42; L =47, B =35; H/L = 0.89; B/L = 0.83.
Discussion: Arca Gresslyi was introduced by DE
LorioL (1861) for a large series of Cucullaeids from
the Hauterivian beds of the Saléve near Geneva. He
discussed their similarity to Arca Gabrielis, but be-
cause the numerous specimens from the Saléve
were consistently smaller, he preferred to consider
them as a separate species. He argued that true C.
gabrielis was never collected in that locality, and
even elsewhere no intermediate forms were
known.

In Sardinia from the same formations in which C.
(N.) gabrielis is common, small Cucullaeids have
occasionally been collected; they agree well with the
description of Arca Gressly: DE LoRIOL. Even if it
could be that they are young C. (N.) gabrielis speci-
mens, the fact remains that as on the Saléve, speci-
mens of intermediate size have so far not been
found. For that reason we prefer, for the time being,
to continue to use DE LORIOL’s name, especially as it
was observed that generally in Sardinia C. (N.)
“gresslys” occurs in marly beds, whereas C. (N.)
gabrielis is frequent in more calcareous horizons.
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Generic attribution: This species is very similar to
Cucullaea (Noramya) gabrielis, to the extent that
they could be one and the same species. Hence the
same generic assignment is used for both taxa.

Distribution: Hauterivian of Mont Saléve (Haute-
Savoie, France); uppermost Valanginian and Lower
Hauterivian of Eastern Sardinia.

Fam. MYTILIDAE

Inoperna flagellifera (FORBES, 1846)
Text-fig. 3
? 1843 Inoceramus siligua Math. - MATHERON,
p- 174, pl. 25, fig. 6.
v + 1846 Mytilus (Modiolus) flagelliferus, sp.
nov. - FORBES, p. 152, pl. 16, fig. 9.
1850 Mitylus flagelliferus Forbes - D'OR-
BIGNY, p. 247.
v . 1866 Modiola flagellifera Forbes - ZITTEL, p.
82, pl. 12, figs. 2a-c.
1867 Modiolus flagelliferus, Forbes - PICTET
et CAMPICHE, p. 513.
. 1871 Modiola flagellifera Forbes - STOLICZKA,
p. 379, pl. 24, figs. 1.2.
. 1875 Mytilus (Modiola) flagellifera Forbes
sp. - GEINITZ, p. 55, pl. 15, fig. 5.
v . 1900 Modiola flagellifera, Forbes - WooDS, p.
99, pl. 17, figs. 12.
v . 1939 Modiola flagellifera Forbes sp. - MAR-
LIERE, p. 106, pl. 6, fig. ©.
1948 Modiola flagellifera Forbes - Tavani,
p. 90.
. 1957 Modiolus (Inoperna) flagelliferus
(Forbes) - FRENEIX in DARTEVELLE et
FRENEIX, p. 47.
. 1959 Inoperna flagellifera (Forbes) - FRE-
NEIX, p. 195.
1981 Modiolus flagilliferus (sic) Forbes -
TzaNkov in TzZANKOV et al., p. 78, pl. 19,
tig. S.
. 1986 Inoperna flagellifera (Forbes) - ABDEL -
Gawabp, p. 138, pl. 27, fig. 4.
v . 1987 Inoperna flagellifera (Forbes) -
DHonDT, p. 55, pl. 1, figs. 11-13.
Material: One incomplete right valve (n. 110), from
the Upper Albian at Orosei.

Discussion: The typical commarginal ridges are vis-
ible on the valve, which is relatively large for the
species.

Distribution: The presence of I. flagellifera at Oro-
sei and at Bracquegnies (Belgium) definitely ex-
tends its range downwards into the Late Albian.
Albian - Maastrichtian in Temperate and Tethyan
Realms: S. England, Belgium, Germany, Austria,
Poland, SE France, Sardinia, Yugoslavia, Bulgaria,
USSR (Central Asia),India, New Zealand, Somalia,
Congo, Angola, Cameroon, Guinea Bissau (Text-

fig. 3).
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Fam. PINNIDAE

Pinna (Pinna) robinaldina ORBIGNY, 1844
PL 2, figs. 4, 5; pl. 3, figs. 1a, 1b; text-figs. 5A, 6

v + 1844
. 1858

. 1859
1865

. 1867

. 1882

? 1888

1896
1900
. 1903
. 1905
. 1905
. 1906

? 1912

Pinna Robinaldina, d'Orbigny - D'OR-
BIGNY, p. 251, pl. 330, figs. 1-3.
Pinna Robinaldina, d'Orbigny - PICTET
et RENEVIER, p. 117, pl. 16, fig. 5.
Pinna Robinaldina d'Orb. - VILANOVA,
pL. 3, fig. 17.

Pinna Robinaldina, Orbigny - Co-
QUAND, p. 333.

Pinna Robinaldina, d Orbigny - PICTET
et CAMPICHE, p. 532, pl. 139, figs. 3 - 6.
Pinna Robinaldina, d'Orbigny - DE Lo-
RIOL, p. 82, pl. 10, figs. 3-5.
Pinna Robinaldina d' Orbigny - CHOFFAT
in CHOFFAT et de LORIOL, p. 86, pl. 3, figs.
3, 4.

Pinna Robinaldina d'Orbigny - WOLLE-
MANN, p. 845.

Pinna Robinaldina d'Orb. - BURCK-
HARDT, p. 18, pl. 21, figs. 4-6.
Pinna Robinaldina d'Orb. - BUCKHARDT,
p- 79, pl. 15, figs. 6

Pinna raricosta n. sp. - HARBORT, p. 45,
pl. 8, fig. L

Pinna cf. Robinaldi d' Orb. - HARBORT, p.
47, pl. 5, fig. 5; pl. 7, figs. 2, 3.
Pinna Robinaldina d'Orbigny -Woops,
p- 96, pl. 12, figs. 11-15; pl. 13, fig. 1.
Pinna Robinaldina d'Orbigny - PERVIN-
QUIERE, p. 130.

. 1921 Pinna Robinaldina d'Orb. - GILLET, p. 23.
1924 Pinna Robinaldina d'Orb. - GILLET, p.
28, text-fig. 10.
. 1931 Pinna robinaldina d'Orbigny - WEAVER
p- 197, pl. 13, fig. 54.
? 1947 Pinna, f. robinaldina d'Orbigny -
RENNIE, p. 14, pl 1, figs. 4, 5.
1948aPinna robinaldina d'Orb. - TavANI, p. 83.
1955 Pinna robinaldina d’Orb. - ERISTAVI,
p- 17.
. 1960 Pinna robinaldina d'Orbigny - MUROMT-
SIEVA, JANIN, p. 181, pl. 3, figs. 17 - 20.
. 1962 Pinna (Pinna) robinaldina d'Orbigny -
ABBASS, p. 45, pl. 5, figs. 7, 8.
v . 1965aPinna sp. cf. P. robinaldina d' Orbigny -
Havami, p. 281, pl. 39, figs. 2, 3.
. 1968 Pinna robinaldina d'Orbigny -KEMPER,
p. 57, p. 11, fig. 7;? pl. 18, fig. 1.
. 1974 Pinna (sl.) robinaldina d'Orbigny -
DmITrROVA, p. 59, pl. 26, fig. 10.
. 1974 Pinna robinaldina d'Orbigny - OEKEN-
TORP & SIEGFRIED, p. 128, pl. 3, fig. 1.
v . 1975 Pinna (Pinna) sp. cf. P. (P.) robinaldina
d'Orbigny - Havami, p. 40.
1986 Pinna (Pinna) sp. cf. P. (P.) robinaldina
d’Orbigny-TASHIRO and MATSUDA, p.
373, pL. 75, fig. 9.

Material: Fourteen bivalved internal moulds, often
with shell at least partially preserved from Orosei
(n. 326, 484, 623) and Sa Oche area (Lanaitto) (n.
183,240, 246, 620, 624-626, etc.), Lower Hauterivi-
an.

b

Fic. 5 - Transversal sections at the maximum thickness of Pinna robinaldina (A), Pinna sulcifera (B) and Pinna hombrest
(C) (internal moulds; distance of about 120, 100 and 100 mm respectively from the beak; x 1; n. 183, 180, 252).
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® Pinna (Pinna) robinaldina
¢ Pinna (Pinna) sulcifera

a Pinna (Stegoconcha?) hombresi
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Dimensions (mm): Incomplete specimen, n. 246:
H =>55; L =>210; UA = about 40°. Ribnumber,
max = t 33.

Discussion: The state of preservation of the speci-
mens from Sardinia does not allow to present new
information on P. robinaldina.

Distribution: Valanginian - Albian (? Cenoman-
ian), Temperate and Tethyan Realms: S. England,
Germany, France (Paris Basin and SE), Spain, Sar-
dinia, Switzerland, Bulgaria, USSR (Crimea -
Caucasus), Japan, Egypt, Somalia, Tunisia, Angola?,
Chile, Argentina (Text-fig. 6).

Pinna (Pinna) sulcifera DESHAYES in LEYMERIE,
1842
Pl 3, figs. 4,5; text-figs. 5B,6
+ 1842 Pinna sulcifera, Desh. - LEYMERIE, p. 8,
pl. 9, fig. 9.
v . 1844 Pinna sulcifera, Leymerie - ORBIGNY,
p. 250, pl. 329, figs. 1-3.
1861 Pinna sulcifera, Leymerie - DE LORIOL, p.
90.
. 1867 Pinna sulcifera, Leymerie - PICTET et
CAMPICHE, p. 527.
1869 Pinna sulcifera, Deshayes - DE LORIOL et
GILLIERON, p. 19.
1924 Pinna sulcifera Desh. (in Leym.) -
GILLET, p. 28, text-fig. 11.
. 1969 Pinna (Pinna) sulcifera Deshayes in
Leymerie - DIMITROVA, p. 62, pl. 1.
. 1974 Pinna (Pinna) sulcifera Deshayes -
DiMITROVA, p. 57, pl. 27, fig. L

Material: Four bivalved internal moulds with shell
fragments from the Sa Oche area (Lanaitto), Lower
Hauterivian (n. 180, 618, 619, 622).

Dimensions (mm): n. 180: H = (107); L = (162);
B = (34); UA = £ 40°.

Discussion: The Sardinian specimens most closely
resemble the original figure in LEYMERIE (1842) for
the general shape, the details of the imprint of the
internal side of the shell, the rib number and the
width of the umbonal angle. The figure in D'OR-
BIGNY (1844) is probably based on an inaccurate
reconstruction. The section at the maximum thick-
ness (B) is different from the drawing in GILLET
(1924, text-fig. 11) as shown on text-fig. 5B.

Distribution: Hauterivian on the northern Tethys
margin: France (Paris Basin and SE), Sardinia,
Switzerland, Bulgaria (Text-fig. 6).

Pinna (Stegoconcha?) hombresi PICTET and CAM-
PICHE, 1867
Pl 4, figs. 1a, 1b; text-figs. 5C, 6
v + 1867 Pinna Hombresi, Pictet et Campiche -
PIcTET et CAMPICHE, p. 531, pl. 136, fig.
6; pl 137, fig. 1.
. 1884 Pinnalburgensisn.sp. - WEERTH, p. 48,
pl 9, figs. 1, 2.
. 1900 Pinna lburgensis Weerth - WOLLE-
MANN, p. 71, pl. 3, fig. 1.
. 1905 Pinna Iburgensis Weerth-HARBORT, p.
46, pl. 6, figs. 1, 2; pl. 7, fig. 1.
1924 Pinna Hombresi Pict. et Camp. -GILLET,
p- 29.
? 1933 Pinnacf. hombresi P. & C. - DIETRICH, p.
61.
v . 1961 Pinna (Stegoconcha) cf. hombresi
Pictet & Campiche - Casey, pp. 587
and 606.
1969 Pinna (Pinna) hombresi Pictet et Cam-
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piche - DIMITROVA, p. 64, pls. 4 - 6.

. 1974 Pinna (Pinna) hombresi Pictet et Cam-

piche - DIMITROVA, p. 58, pl. 28, fig. 2; pl.
29, fig. 2.
. 1974 Pinna iburgensis Weerth - OEKENTORP
& SIEGFRIED, p. 128, pl. 3, fig. 2.
Material: Two, somewhat incomplete, bivaived in-
ternal moulds (one with small shell fragments)
from the Sa Oche area (Lanaitto), Lower Hauterivi-
an (n. 252, 627).
Dimensions (mm): n. 252: H => 115; L => 166;
B =50; UA ==£ 55°.
Discussion: Although incomplete and relatively
small, the specimens agree especially well with the
type specimen figured on pl. 136, fig. 6 in PICTET
and CAMPICHE. The “sillon assez apparent” men-
tioned in the original description is clearly visible
on the internal moulds from Sardinia.

We agree with DIMITROVA (1969) that Pinna
hombresi and P. Iburgensis WEERTH, 1884 are syn-
onymous. Their shape is virtually identical and
their stratigraphic range is the same. CASEY in 1961
considered P. hombresi as belonging to Stegocon-
cha BOEHM, 1907. Cox and HERTLEIN in MOORE
[1969, p. N283, fig. C24(3)] give a description of
Stegoconcha which does not completely agree with
P. hombresi, which has no radial ornamentation;
on the other hand the shape of P. hombresi resem-
bles Stegoconcha more than that of Pinna s.s..
Hence, we tentatively retain CASEY’s opinion.

Distribution: Pinna hombresi appears to be a rare
species: only few specimens have been recorded
from the Hauterivian of France (Paris Basin and
?SE), Germany, Switzerland, Sardinia, Bulgaria,
? Tanzania and from the Aptian of S. England and
S. France (coll. P. Massg, Marseille) (Text-fig. 6).

Fam. BAKEVELLIIDAE

Gervillaria alaeformis (SOWERBY, 1819)
PL 4, figs. 2-4; text-fig. 7
v + 1819 Modiola ? alaeformis - SOWERBY, p. 93,
pl. 251.
1836 Perna aliformis - SOWERBY in FITTON,
p- 243.
. 1843 Avicula allandiensis, Math. - MATHE-
RON, p. 175, pl. 26, fig. 1.
. 1845 Perna alaeformis Sow. - FORBES, p. 246.
v . 1846 Gervilia alaeformis, d'Orbigny - DOR-
BIGNY, p. 484, pl 395, figs. 1-3.
1852 Awvicula RbhodaniPictet et Roux -PICTET
et Roux, p. 494, pl. 41, fig. 2.

. 1858 Gervilia aliformis, (Sow.) d’Orb. -
PICTET et RENEVIER, p. 120, pl. 18, figs.
1, 2.

Gervilia aliformis, Orbigny - COQUAND,
p. 334.

v . 1865

. 1869

. 1869

1896

. 1905

. 1912

. 1914

1916

1924

? 1926

? 1926

. 1931

non

1933

1948

Gervilia allaudiensis (Math.), Pictet et
Campiche - PICTET et CAMPICHE, p. 81
pl. 155, fig. 1.

Gervilia aliformis (Sow.), Pictet et
Campiche - PICTET et CAMPICHE, p. 86,
pl. 156, fig. 1.

Gervillia ]. Béhmi n. sp. - WOLLEMANN,
p. 842, pl. 21, fig. 3.

Gervillia alaeformis (Sowerby) -
Woobs, p. 79, text-figs. 9-14, pl. 11, figs.
9-11.

Gervilleia alaeformis Sowerby - PER-
VINQUIERE, p. 121 [non pl. 8, fig. 1 (var.
Mrhilensis Pervinquiere) = Gervillaria
sowerbyana (MATHERON, 1843)].
Gervillia aff. alaeformis Sow. - LANGE,
p- 205, pl. 16, fig. 5; pl. 18, fig. 1.
Gervillia alaeformis Sowerby - Dou-
VILLE, p. 170, pl. 20, figs. 10, 11.
Gervillia aliformis Sow. - GILLET, p. 42,
text-fig. 16.

Gervillia haradae (Yokoyama) - YABE,
NAGAO and SHIMIZU, p. 58, pl. 13, figs. 1
- 3,7; pl. 14, fig. 2 (mon YOKOYAMA,
1890 ? ).

Gervillia shinanoensis Yabe and Nagao -
YABE, NAGAO and SHIMIZU, p. 59, pl. 14,
figs. 17, 18.

Gervillia alaeformis (Sowerby) -
WEAVER, p. 201, pl. 15, figs. 61-63.
Gervilleia (s. str.) alaeformis (Sow.)
var. percrassa Miiller - DIETRICH, p. 59
(= Gervillaria sowerbyana (MATHERON,
1843)?].

Gervilleia alaeformis (Sow.) - TAVANI,
p. 85, pl. 1, fig. 7 [non fig. 8 (= var.
Mrbhilensis) = Gervillaria sowerbyana
(MATHERON, 1843)).

b4

. 1948 Avicula Allaudiensis Mathéron - CHAR-

. 1955

. 1960

. 1960

. 1961

non

1962

. 1962

v ..

LES, p. 3.

Gervilleia alaeformis Sow. - PETTER-
RECEVEUR, p. 71, pl. 3, figs. 1-3.
Gervillia allaudiensis Mathéron - Mu-
ROMTSIEVA, JANIN, p. 182, pl. 5, figs. 1, 2.
Gervillia alaeformis Sowerby - MUROMT-
SIEVA, JANIN, p. 182, pl. 4, figs. 4, 5.
Gervillia alaeformis (Sowerby) - Pro-
ZOROVSKI, p. 111, pl. 7, figs. 4-6.
Gervillia alaeformis (Sowerby) - As-
BASS, p. 36, pl. 4, fig. 1 [= Gervillaria
sowerbyana (MATHERON, 1843)].
Gervillia alaeformis (Sowerby) - PIRIa-
TINSKY et al. in KRIMHOLZ, p. 37, pl. 40,
tig. 4; pl. 41, fig. 1.

1965aGervillaria haradae (Yokoyama) -

Havawmi, p. 269, pl. 35, figs. 3-6; pl. 36,
fig. 1; pl. 37, fig. 2 (non YOKOYAMA,
1890 ?).
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. 1971 Gervilleta alaeformis Sow. - TURCULET,
p- 104, pl. 15, figs. 1, 2.
. 1974 Gervillaria allaudiensis (Mathéron) -
DiMITROVA, p. 61, pl. 31, figs. 2,3; pl. 32,
fig. 3.
. 1974 Gervillaria alaeformis (Sowerby) -
DmMiTROVA, p. 62, pl. 31, fig. 1; pl. 32,
figs. 1, 2.
1975 Gervillaria haradae (Yokoyama) -
Havawmi, p. 46.
? 1985 Gervillaria alaeformis (Sowerby) -
MonaiN, p. 54, pl. 4, figs. 1, 2.
? 1985 Gervillaria alaeformis rhodani Pictet et
Roux - MoNGIN, pl. 4, fig. 3.
? 1985 Gervillaria haradae (Yokoyama) - Ta-
SHIRO and MATSUDA, p. 373, pl. 75, figs.
1-5, 13.
Material: Fifteen specimens usually preserved as
internal moulds from the Sa Oche area (Lanaitto)
and from Costas d’Ossu (Dorgali), Lower Hauteri-
vian.

Dimensions (mm): Best and largest specimen, n.
445: H=98; L = (135); B=42.

Discussion: No hinges have been preserved on the
Sardinian specimens of Gervillaria alaeformis but
they correspond well with the descriptions by pre-
vious authors.

We consider Avicula allaudiensis MATHERON,
1843, which has been recorded only rarely, as syn-
onymous with Gervillaria alaeformis. Its obliquity
and general shape are identical and the "differen-
ces” are referable to preservation and to the ab-
sence/ presence of the shell.

The types of Gervillia shinanoensis YABE and
NAGAO, 1926 are poorly preserved, but seem to
have all the characteristics of Gervillaria alaefor-

mis5, and are, as already stated by these authors, if
not synonymous, extremely close. G. haradae
(YokovaMa, 1890) in HAYaMI, 1965a seems identi-
cal with G. alaeformis; concerning the former tax-
on, the figured types of YOKOYAMA are extremely
small and therefore it is difficult to judge whether
they are conspecific with G. haradae of later au-
thors. The specimens figured by YABE ez /., 1926 as
belonging to G. haradae are poorly preserved and
do not fully allow an identification.

Also Gervillia ]. Béhmi WOLLEMANN, 1896 is
based on a poorly preserved specimen; without
seeing this type it is impossible to know whether
the taxon is synonymous with G. alaeformis, but the
description in WOLLEMANN makes this probable.

Distribution: G. alaeformis occurs frequently in the
Sardinian Hauterivian. It is known from the Tethys
and from Temperate Realms, Hauterivian to Apt-
ian (? Albian): S. England, Germany, France (Paris
Basin and SE), Spain, Switzerland, Bulgaria, Ro-
mania, USSR (Crimea, Caucasus, Central Asia),
Tunisia, Egypt, Tanzania, Somalia, Japan, Argenti-
na (Text-fig. 7).

Gervillaria sowerbyana (MATHERON, 1843)
PL 5, figs. 3-5; text-fig. 7
+ 1843 Avicula sowerbyana, Math. - MATHE-
RON, p. 175, pl. 26, figs. 2, 3.
. 1846 Avicula Cottaldina, d'Orbigny - D'OR-
BIGNY, p. 470, pl. 389, figs. 1, 2.
v . 1846 Avicula Carterons, d'Orbigny - DOR-
BIGNY, p. 472, pl. 390, figs. 1-3.
. 1869 Awvicula Carteroni,d’Orbigny - PICTET et
CAMPICHE, p. 63, pl. 151, figs. 1-6.
1869 Avicula Sowerbyana, Matheron -
PicTer et CAMPICHE, p. 70.
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1896 Avicula Cottaldina d’'Orb. - WOLLE-
MANN, p. 842.

1900 Avicula Cottaldina d'Orbigny - WOLLE-
MANN, p. 54.

1912 Avicula Carteroni d’Orbigny - PERVIN-
QUIERE, p. 107.

. 1912 Gervilleia alaeformis Sowerby, var.
Mrhilensis Pervinquiére - PERVIN-
QUIERE, p. 122, pl. 8, fig. 1.

1922 Avicula Cottaldina d'Orb. et var. Carte-
roniana d'Orb. - GILLET, p. 98.
1924 Avicula Cottaldina d'Orb. et var. Carte-
roniana d'Orb. - GILLET, p. 32.
1924 Avicula Sowerbyana Matheron -

GILLET, p. 32.

? 1933 Gervilleia (5. str.) alaeformis (Sow.)
var. percrassa Miiller - DIETRICH, p. 59.

? 1934 Gervillia miyakoensis nov. sp. - NAGAO, p.
197, pl. 31, figs. 1,2; pl 32, fig. 7.

1948 Avicula Sowerby: Matheron - CHARLES,
p- 3.

. 1948 Gervillia alaeformis (Sow.) var. Mrhilen-
sis Perv. - Tavany, p. 86, pl. 1, fig. 8.

. 1962 Gervillia alaeformis (Sowerby) - ABBASS,
p- 36, pl. 4, fig. 1 (non SOWERBY, 1819).

. 1962 Gervillia magharensis (nov. sp.) - AB-
BASS, p. 37, pl 4, figs. 2, 3.

v ? 1965a Gervillaria miyakoensis (Nagao) -
Havawm, p. 271, pl. 36, figs. 2-4; pl. 37,
fig. 1.

? 1974 Pterinella? carteroni (d'Orbigny) -

DiMITROVA, p. 61, pl. 24, fig. 2.

Material: Ten incomplete bivalved moulds with
partial shell preservation from Sa Oche and Su
Praicargiu areas (Lanaitto), Lower Hauterivian (n.
438,441,443, 446,451,452, etc.). Often the interior
shell layer is adhering to the mould; one specimen
has a partial hinge.

Dimensions (mm): largest specimen, n. 441: H =
105; B = 43.
Discussion: The shell shape is as described by pre-
vious authors. The preservation shows different
stages: 1) completely smooth moulds, 2) smooth
seeming shells with weak commarginal ornamen-
tation (described as Avicula sowerbyana by Ma-
THERON), 3) shells with relatively strong radial
ribs over the valve and auricles (described as A.
Carteroni and A. Cottaldina by DORBIGNY). Already
PicTeT and CAMPICHE (1869) illustrated these dif-
ferent preservational stages and pointed out the
variability in the rib ornamentation between differ-
ent specimens.

DIETRICH (1933) described as " Gervilleia (s.str.)
alaeformis (Sow.) var. percrassa Mueller” speci-
mens from the Tendaguru beds (Tanzania) which

are less oblique and have a less convex anterior
margin than the typical specimens of Gervillaria
alaeformis. Hence, these Tanzanian specimens
seem to be identical with G. sowerbyana.

The types of Gervillia miyakoensis NaGAO, 1934
from the Aptian-Albian of Northern Honshu (Ja-
pan) seem similar to Gervillaria sowerbyana but
their preservation makes it difficult to draw defi-
nite conclusions.

Gervillia magharensis ABBASS, 1962 has the same
characteristics as Gervillaria sowerbyana, especially
in the preservation stage described by D'ORBIGNY as
Avicula Carterons.

Distribution: Gervillaria sowerbyana is probably
closely related to G. alaeformis and they are not
always easily distinguishable; as a result some re-
corded occurrences of G. alaeformis might in fact
be referable to G. sowerbyana. ?Valanginian,
Hauterivian-Aptian, ?Albian, Temperate and Te-
thyan Realms: France (Paris Basin and SE), Ger-
many, Sardinia, Bulgaria, Tunisia, Egypt, Somalia,
Tanzania, ? Japan (Text-fig. 7).

Gervillaria cf. sowerbyana (MATHERON, 1843)

Two poorly preserved specimens (n. 884, 890b)
from the Sos Tinzosos area (Lanaitto), Upper Ber-
riasian - lowermost Valanginian, are identified as
Gervillaria f. sowerbyana. They are somewhat
smaller [H = (35) and (46) mm respectively] than
G. sowerbyana specimens of Hauterivian age from
the same area, and bear traces of narrow radial ribs
and of light commarginal ornamentation.

Gervillella anceps (DESHAYES in LEYMERIE, 1842)
PL 3, figs. Ga, 6b; text-fig. 7
? 1842 Gervillia anceps Desh. - LEYMERIE, p.
9, pl. 10, fig. 3.
v . 1846 Gervilia anceps Deshayes - D'ORBIGNY,
p. 482, pl. 394, figs. 1-4.
non 1858 Gervillia anceps, Deshayes - PICTET et
RENEVIER, p. 121, pl. 17, figs. 1-4 [= G.
sublanceolata (DORBIGNY, 1850) sensu
Woobns 19093].
. 1869 Gervill. extenuata m. - EICHWALD, p.
526, pl. 22, fig. 12.
. 1869 Gervillia anceps, Deshayes - PICTET et
CAMPICHE, p. 82, pl. 155, fig. 5.
1898 Gervillia anceps, Deshayes - SKEAT
and MADSEN, p. 162, pl. 4, figs. 1, 2.
. 1902 Gervilleta anceps Deshayes - FRECH, p.
612, 1 text-fig.
. 1931 Gervillia anceps Deshayes - WEAVER,
p- 203, pl. 14, figs. 58, 59.
. 1957 Gervilleta anceps Des. - ERISTAVI, p.
39, pl. 1, fig. 2.
. 1960 Gervillia anceps Deshayes - MUROMT-
SIEVA, JANIN, p. 182, pl. 4, figs. 1-3.
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. 1960 Gervillia extenuata Eichwald - MUROMT-
SIEVA, JANIN, p. 183, pl. 6, figs. 1, 2.
1974 Gervillella anceps (Deshayes) - DiMi-
TROVA, p. 63, pl. 132, fig. 4; pl 33,
tig. 7.

Material: Five incomplete internal moulds, rela-
tively small for the species, with partial shell pres-
ervation, and of which one shows ligamental pits,
have been collected in Su Praicargiu (n. 217, 219,
221, 222) and Sa Oche (n. 453) areas (Lanaitto),

uppermost Valanginian.

Discussion: The Sardinian specimens do not bring
new information on the differentiation between
Gervillella anceps and G. sublanceolata (D’'ORBIGNY,
1850). Therefore we follow the opinion of Wo0Ds
(1905, p. 76) and maintain G. anceps as a separate
species.

Distribution: G. anceps is rare in the uppermost
Valanginian of Eastern Sardinia. It has been re-
corded from France to the Caspian [France (Paris
Basin and SE), Switzerland, Bulgaria, USSR (Cri-
mea, Caucasus)] and from Argentina in Valan-
ginian-Hauterivian to possibly Aptian deposits;
recorded from boulders in Denmark (Text-fig. 7).

Gervillella cf. sublanceolata (DORBIGNY, 1850).

One internal mould from Orosei, Upper Albian
(n. 114), belongs to Gervillella and is close to the
figure 3 on pl. 41 in PICTET and Roux, 1854, for
Gervilia alpina. This taxon was later placed in the
synonymy of G. sublanceolata DORBIGNY, 1850, by
Woops (1905, p. 74).

Pseudoptera anomala (SOWERBY, 1830)
Text-fig. 8
+ 1836 Awicula anomala M. - SOWERBY in FIT-
TON, pp. 240 and 342, pl. 17, fig. 18.
v . 1846 Avicula anomala, Sowerby - DORBIGNY,
p. 478, pl. 392, figs. 1-3.

v . 1862 Awicula Pomeli H. Coq. - COQUAND, p.
215, pl. 12, figs. 12, 13.
v . 1868 Awvicula anomala, Sow. - BRIART et
CorRNET, p. 52, pl. 4, fig. 7.
v . 1880 Avicula sitifensis H. Coq. - COQUAND,
p- 145.
. 1882 Gervilia bicostata n. sp. - SEGUENZA, p.
103, pl. 14, fig. 7.
v . 1905 Pteria (Pseudoptera) anomala (Sowerby)
- Woobs, p. 64, pl. 9, figs. 2 - 4.
. 1924 Pseudoptera anomala (Sow.) - GILLET, p.
46, text-fig. 21.
. 1937 Gervilleia anomala Sow. - TREVISAN, p.
52, pl. 3, fig. 1.
v . 1939 Avicula (Pseudoptera) anomala So-
werby - MARLIERE, p. 81, pl. 5, fig. 6.
1951 Avicula aff. anomala Sow. - GIGOUT, p.
370, pl. 12, fig. 9.
non 1954 Pteria (Pseudoptera) amomala (So-
werby) - HAGG, p. 34, pl. 4, fig. 48.
v . 1957 Pseudoptera anomala (d'Orbigny) -
DARTEVELLE et FRENEIX, p. 65, pl. 8,
tig. 8.
v . 1959 Pseudoptera anomala (Sowerby) subsp.
orbignyi - FRENEIX, p. 205.
. 1969 Pseudoptera anomala (J. Sowerby) -Cox
in MoOORE, p. N310, fig. C42 (4a).
. 1972 Pseudoptera anomala (Sowerby) tar-
fayensis nov. subsp. - FRENEIX, p. 76,
text-fig. 67; pl. 3, figs. 4, 5.
. 1984 Pseudoptera sp. nov. - SAVAZZI, p. 315,
text-fig. 2.

Material: One incomplete left valve from Oroseli,
Upper Albian (n. 79); 15 specimens from the
“Meule de Bracquegnies”, Albian at Bracquegnies,
Hainaut, Belgium (coll. IRScNB).

Discussion: The incomplete specimen from Sardi-
nia shows the typical ornamentation of Psexdopte-
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ra anomala as described by Woobs (and figured by
him on pl. 9, fig. 2c¢) and seen on the specimens
from Bracquegnies. The "differences” between
English, French and Moroccan specimens men-
tioned by Woopbs (1905) and FRENEIX (1959, 1972)
are not such that they must necessarily be subs peci-
fic: they might simply indicate diverse preserva-
tional conditions and ontogenetic stages. This is
made probable by the differential preservation of
radial and commarginal ornamentation, by the in-
fluence of the sediment on the “"coarseness” of the
fine ornamentation, and by the fact that larger
specimens develop folds (Woobs, 1905; SAvazz,
1984): all these aspects indicate the wide variability
occurring in this species. The type of subsp. orbs-
gnyi FRENEIX, 1959 is an unusually large specimen
[FRENEIX (1972) called it “gérontique”], and subsp.
tarfayensis FRENEIX, 1972 concerns somewhat
smaller specimens close to that figured by Woops
(1905, pl. 9, fig. 2a).

Distribution: Upper Albian-Cenomanian: S. Eng-
land, Belgium, W. France, Portugal (coll. BERTHOU,
Paris), Spain (coll. FLOQUET, Dijon), Sardinia, Sicily,
Syria (MNHN), Morocco, Algeria (Text-fig. 8).

Fam. INOCERAMIDAE
Inoceramus ex gr. neocomiensis DORBIGNY, 1846

+ 1846 Inoceramus neocomiensis, d'Orbigny -
D'ORBIGNY, p. 503, pl. 403, figs. 1, 2.
. 1911 Inoceramus neocomiensis d'Orbigny -
Woops, p. 262, pl. 45, figs. 1, 2.
1912 Inoceramus mneocomiensis, d'Orb. -
Woops, p. 5, fig. 27.
. 1960 Inoceramus mneocomiensis Orbigny -
MUROMTSIEVA, JANIN, p. 184, pl. 7, figs.
11, 12.
? 1970 Inoceramus ex gr. neocomiensis d'Or-
bigny - KoTETISHVIL, p. 49, pl. 1, fig. 8.
v . 1973 Inoceramus neocomiensis Orbigny -
GLazuNova, p. 49, pl. 19, fig. 1.
. 1974 Inoceramus neocomiensis d'Orbigny -
DimiTrOvVA, p. 63, pl. 33, figs. 3, 4, 6.

Material: One specimen from Su Praicargiu (La-
naitto), Lower Hauterivian (n. 159).

Dimensions (mm): H=> 35, L = (39); UA = 90°.
Discussion: This incomplete small inoceramid
shows the ornamentation and the general features
of the I. neocomiensis group as described in litera-
ture (CRAME, 1985, p. 481). A more precise specific
assignment is at present not possible. Furthermore,
it cannot be excluded that I. neocomiensis of differ-
ent authors does refer to more than one species:
indeed the stratigraphic range (? Valanginian to
Aptian) found in literature (SORNAY, 1965) is long
for an inoceramid species.

Distribution: Valanginian?, Hauterivian - Aptian,
probably almost cosmopolitan.

Birostrina concentrica (PARKINSON, 1819)
PL. 5, figs. 6-13¢; text-fig. 9

+ 1819 Inoceramus concentricus - PARKINSON,
p- 58, pl 1, fig. 4.
v . 1821 Inoceramus concentricus - SOWERBY, p.
183, pl. 305, figs. 1 - 6.
v . 1822 Inoceramus concentricus - MANTELL, p.
95, pl. 19, fig. 19.
v . 1835 Inoceramus concentricus Sow. - GOLD-
Fuss, p. 111, pl. 109, figs. 8a - ¢ (non figs.
8d - e).
. 1846 Inoceramus concentricus, Sowerby -
D'ORBIGNY, p. 500, pl. 404, figs. 1-5.
. 1853 Inoceramus concentricus Parkinson -
PicTeT et Roux, p. 500, pl. 42, fig. 2.
1897 Inoceramus (Aucella’?) concentricus
Park. - KARAKASCH, p. 54, pl. 7, fig. 9.
1904 Inoceramus concentricus Park. - Al
RAGHI, p. 183, fig. 2.
v . 1911 Inoceramus concentricus, Parkinson -
Woops, p. 265, pl. 45, fig. 11; pl. 46, figs.
1-10; pl. 47, figs. 1, 2.
. 1912 Inoceramus concentricus Park. -
Woops, p. 2, figs. 5-9.
1932 Actinoceramus concentricus Park. -
HEINz, p. 56.
v . 1939 Inoceramus concentricus Park. - MAR-
LIERE, p. 209, etc.
1947 Inoceramus concentricus Parkinson - RI-
CHARDS in KNECHTEL et al., p. 48, pl. 4,
figs. 8, 9.
1956 Inoceramus concentricus Parker -
BENAVIDES-CACERES, p. 376.
1956 Inoceramus concentricus Park. - AN-
DELKOVIC, p. 164, pl. 10, fig. 4; pl. 11,
figs. 3,5; pl. 12, figs. 1, 2, 6 - 9.
1956 Inoceramus concentricus Park. var. nov.
- ANDELKOVIC, p. 164, pl. 10, figs. 1, 2.
1957 Actinoceramus (Inoceramus) concen-
tricus Parkinson - ZACHARIEVA-
KOVATCHEVA, p. 263, pl. 23, fig. 2; ?pl.
35, fig. 2.
1960 Inoceramus concentricus Parkinson -
PAUCA si PATRULIUS, p. 90, pl. 2, fig. 15.
. 1960 Inoceramus concentricus Parkinson -
CiesLINsK1, p. 13, pl. 6, figs. 2, 3.
. 1960 Inoceramus concentricus Parkinson -
MUROMTSIEVA, JANIN, p. 184, pl. 7, figs.
5, 6.
1962 Inoceramus concentricus Parkinson -
SAVELIEV, p. 235, pl. 7, figs. 3-7, pl. 8,
figs. 1, 2.
v . 1962 Inoceramus concentricus Parkinson -
BRITISH MUSEUM, p. 158, pl. 57, fig. 3.
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1965

. 1966

. 1974

. 1974
1975

? 1976

2 1977

. 1978

. 1978

Inoceramus concentricus Parkinson -
VERESTCHAGIN in VERESTCHAGIN e? al.,
p- 32, pl. 16, fig. 1; pl. 17, fig. 1.
Inoceramus cf. concentricus Park. -
PERGAMENT, p. 30, pl. 1, figs. 1-4.
Inoceramus (Inoceramus) concentricus
Parkinson - OEKENTORP & SIEGFRIED, p.
132, pl. 5, fig. 1.

Inoceramus concentricus Parkinson -
DimmiTrOVA, p. 65, pl. 34, figs. 1, 2.
Inoceramus concentricus Parkinson -
FORSTER, p. 30.

Inoceramus concentricus Park. - MON-
GIN in DESTOMBES et MONGIN, p. 33, pl.
2, fig. 3.

Inoceramus concentricus Parkinson -
KotetisHviLl, p. 21, pl. 2, figs. 6-9; pl. 3,
fig. 1.

Birostrina concentrica (Parkinson) -
KaureMaN, p. XVII-1, pl. 1, figs. 1-5, 16,
18 (with subsp.).

Birostrina concentrica (Parkinson) -
WIEDMANN and KAUFEMAN, p. I11-4, pl.
1, figs. 1-10, 12-14 (with subsp.).

? 1979alnoceramus (Birostrina) concentricus

. 1980
. 1980

1980

1983

Parkinson - MONGIN, p. 415, pl. 9-2,
fig. 3.

Inoceramus concentricus Parkinson -
CRAME, p. 283, figs. 2a-c.
Inoceramus concentricus Parkinson -
FiscHEr, p. 214, pl. 99, fig. 1.
Inoceramus concentricus Parkinson -
SORNAY in ROBASZYNSKI et AMEDRO,
p- 259. )

Inoceramus concentricus Parkinson -
WEIDICH, SCHWERD & IMMEL, p. 563.

1983 Inoceramus concentricus - VAN DIGGE-
LEN, p. 32, fig. G2.
1984 Inoceramus concemtricus Parkinson -
MAREK et al, p. 92, pl. 30, fig. 3.
. 1985 Birostrina concentrica Parkinson -
CRAME, p. 500, pl. 59, figs. 1-8, 11, 13;
non figs. 9, 10? = B. subsulcata
(WILTSHIRE)?
? 1985 Birostrina? cf. concentrica Parkinson -
CRAME, p. 510, pl. 59, figs. 12, 14; pl. 60,
figs. 1-4.
. 1985 Inoceramus concentricus Parkinson -
AMEDRO, pl. 7, fig. 7.

Material: Birostrina concentrica occurs very fre-
quently (more than 40 specimens collected) in the
Upper Albian at Orosei, where it is the most
abundant bivalve species. The shell is generally
preserved, and strong commarginal “ribs” are
present; especially in the central very convex part
of the valves occasional radial “striae” can be
seen.

Dimensions (mm): The largest specimen, n. 81:
H =>45.

Discussion: The Sardinian specimens agree with
the description of Woops (1911) and CRAME
(1985). Rare radial riblets can be observed in the
umbonal part of some internal moulds. The Sar-
dinian specimens are of relatively small size. This
may be due to environmental conditions. SORNAY
(1980) stated that at the Blanc Nez section (NW
France) from the bottom to the top of the Albian
deposits the average size of the I. concentricus
specimens increases from 20 to 60 mm. When
taking into consideration that at Orosei the
Upper Albian section is condensed and contains
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all Upper Albian Ammonite Zones (WIEDMANN
and DIENI, 1968), it is not impossible that the av-
erage small size of Sardinian B. concentrica speci-
mens reflects a particular moment of the Late Al-
bian. By the same reasoning the large speci-
mens described by CRAME (1985) as cf. concentri-
ca might include specimens from the top range
only.

Distribution: B. concentrica is recorded by some
authors as occurring in Albian and in Cenoman-
ian strata. Detailed stratigraphic work, such as by
OwEN (1984), demonstrated that B. concentrica
occurs from the Dowvilleiceras mammillatum
Zone (upper Lower Albian) to the Upper Albian
(Hysteroceras wvaricosum Subzone included). Al-
ready SEITZ (1956) was of a similar opinion. This
distribution is probably the same wherever the
species occurs (see also TROGER, 1981). Virtually
global from NW Europe to the Antarctic, and
from Eastern Siberia (Japan?) to South America
(Brazil, Peru, ?S. Argentina), Madagascar, Mo-
zambique, Zululand (Text-fig. 9).

Birostrina subsulcata (WILTSHIRE, 1869)
Pl. 5, figs. 14a-16; text-fig. 8

p 1853 Inoceramus sulcatus Parkinson - PICTET
and Roux, p. 499, pl. 42, figs. 1 d - f [non
figs. 1 a - ¢ = B. sulcata (PARKINSON)].

+ 1869 Inoceramus subsulcatus, mihi - WILT-
SHIRE, p. 188, p. 190.

. 1911 Inoceramus concentricus var. subsulcatus,
Wiltshire-Woobs, p. 268, pl. 47, figs. 3-14.

. 1912 Inoceramus concentricus var. subsulcatus
Wiltsh. - Woobps, p. 2, figs. 10-18.

1930 Inoceramus concentricus var. subsulcatus
Wiltshire - PASSENDORFER, p. 239.

. 1960 Inoceramus subsulcatus Wiltshire - Mu-
ROMTSIEVA, JANIN, p. 185, pl. 7, figs. 7,8.

. 1969 Inoceramus (Birostrina) subsulcatus
Wiltshire - Cox in MOORE, p. N315, fig.
C46  (2b).

. 1974 Inoceramus (Birostrina) sulcatus subsul-
catus Wiltshire - DIMITROVA, p. 66, pl.
34, fig. 3.

. 1977 Actinoceramus subsulcatus (Wiltshire) -
KotetisHviL, p. 22, pl. 4, fig. 4.

1978 Birostrina subsulcata - KAUFEMAN, p. IV 10.
1978 Birostrina subsulcata - KAUFFMAN, p.
XXX 10.

. 1978 Inoceramus subsulcatus Wiltshire - Zo-
Nova, p. 79, pl. 7, figs. 4-G.

? 1985 Birostrina concentrica Parkinson-CRAME,
p- 509, pl. 59, figs. 9,10.

Material: Four internal moulds from Orosei,
Upper Albian (n. 36, 82, 106, 771).

Dimensions (mm): The largest specimen, n. 106 :
H =>25.

Discussion: The internal moulds collected in Sar-
dinia show more or less radially arranged impres-
sions which can only be explained by the presence
of “rib”-like structure on the internal part of the
valves and which are typical for B. subsulcata.

The origin and precise taxonomic rank of B.
subsulcata are difficult to decide on. OWEN (1984,
p. 339, 340) considered the taxon as a “stage” of
B. concentrica and mentioned it as occurring at
the base of the Cristatum Subzone and at the top
of the Orbignyi Subzone. The specimens from
Orosei are from a condensed Upper Albian sec-
tion and it is not possible to distinguish the zones
and subzones from which the different Birostrina
species come.

Tentatively, we have left specific rank to B.
subsulcata, but we are aware that a systematic re-
vision of the Birostrina group may prove this to
be wrong.

Some of the B. concentrica specimens described
and figured by CRAME (1985) from Albian strata
of the Antarctic bear traces of up to five radiating
riblets separated by slightly concave sulci. It could
be that these specimens actually represent the
taxon B. subsulcata, but not having seen them we
cannot draw a conclusion.

Distribution: Restricted to the Upper Albian
(lower Upper Albian according to OWEN, 1984):
England, Poland Switzerland, Bulgaria, USSR
(Crimea, Caucasus, Far Eastern USSR), Mexico,
?Antartic (Text-fig. 9).

Birostrina sulcata (PARKINSON, 1819)
PL 5, fig. 17; text-fig. 9
v + 1819 Inoceramus sulcatus - PARKINSON, p.
‘ 59, pl. 1, fig. 5.
v . 1821 Inoceramus sulcatus - SOWERBY, p. 184,
pl. 306, figs. 1-7.
v . 1822 Inoceramus sulcatus - MANTELL, p. 95,
pl. 19, fig. 16.
1822 Inoceramus sulcatus Park. - BRONGNI-
ART in CUVIER et BRONGNIART, pp. 97,
© 100, pl. 6, fig. 12.
v . 1835 Inoceramus sulcatus Sow. - GOLDFUSS,
p. 112, pl 110, fig. 1.
. 1846 Inoceramus sulcatus, Sowerby - D'OR-
BIGNY, p. 504, pl. 403, figs. 3-5.
p . 1863 Inoceramus sulcatus Parkinson - PICTET
et Roux, p. 499, pl. 42, figs. la - ¢ [non
tigs. 1d-f = B. subsulcata (WILTSHIRE)].
1869 Inoceramus sulcatus, Parkinson -
Picter et CaMPICHE, p. 105.
. 1904 Inoceramus praedigitatus n. sp. -
AIRAGHL, p. 183, fig. 1, pl. 1, figs. 13, 14.
. 1909 Inoceramus swulcatus Park. - WOLLE-
MANN, p. 273, pl. 6, fig. 10.
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e Isognomon (1.)

ricordeanus

. 1911
. 1912
1930
1939
. 1960
. 1962
1962

. 1969

1974

. 1974

1975

. 1976

. 1977
1978

? 1978

Inoceramus sulcatus, Parkinson -
Woobs, p. 269, pl. 47, figs. 15-20.
Inoceramus sulcatus Park. - WooDs, p.
4, figs. 19-21.

Inoceramus sulcatus Park. - PASSEN-
DORFER, p. 590.

Inoceramus sulcatus Park. - MARLIERE,
p- 208, etc

Inoceramus sulcatus Parkinson - Mu-
ROMTSIEVA, JANIN, p. 185, pl. 7, figs. 9, 10.
Inoceramus sulcatus Parkinson - BRIT-
ISH MuUseuM, p. 156, pl. 56, fig. 5.
Actinoceramus sulcatus Parkinson -
SAVELIEV, p. 242, pl. 11, figs. 1-8.
Inoceramus (Birostrina) sulcatus Par-
kinson - Cox in MOORE, p. N315, fig.
C46  (2a).

Inoceramus (Birostrina) sulcatus Par-
kinson - OEKENTORP & SIEGFRIED, p.
134, pl 5, fig. 5.

Inoceramus (Birostrina) sulcatus sulca-
tus Parkinson - DIMITROVA, p. 66, pl.
34, fig. 4.

Inoceramus (Birostrina) sulcatus Par-
kinson - FORSTER, p. 30.
Inoceramus (Birostrina) sulcatus
Park.-MONGIN in DESTOMBES et MON-
GIN, pl. 2, fig. 4.

Actinoceramus sulcatus (Parkinson) -
KotetisHviLy, p. 21, pl. 4, fig. 5.
Birostrina sulcata (Parkinson) -
KauremaN, p. XVII 1, pl. 1, fig. 22.
Inoceramus ex gr. sulcatus Parkinson -
ZoNova, p. 80, pl 7, figs. 7-10.

1979alnoceramus (Birostrina) sulcatus Park. -

MonGIN, p. 415, pl. 9-2, fig. 4.

. 1980 Inoceramus (Birostrina) sulcatus Parkin-
son - FISCHER, p. 214, pl. 99, figs. 2, 3.
1982 Inoceramus sulcatus Parkinson -
STUHMER, SPAETH, SCHMID, text-fig. 17.
1983 Inoceramus sulcatus - VAN DIGGELEN,
p- 32, fig. 03.
. 1985 Inoceramus sulcatus Parkinson - AME-
DrO, pl. 7, fig. 9.
Material: Three more or less complete internal

moulds (2 left and 1 right valve) from Orosei,
Upper Albian (n. 14, 125, 126).

Dimensions (mm): n. 125: H'=27; L = (19).
Discussion: The Sardinian material is in agree-
ment with the detailed description in WooDs
(1911).

Distribution: Restricted to the uppermost Middle
and Upper Albian (SEITZ, 1956; SORNAY in RoO-
BASZYNSKI and AMEDRO, 1980; SORNAY, 1981); ac-
cording to OWEN (1984) limited to the lower part
of the Inflatum Zone (Cristatum and Orbignyi
Subzones). S. England, Anglo-Paris Basin (includ-
ing Belgium), Germany (Heligoland), Poland,
Switzerland, SE France, Sardinia, Bulgaria, USSR
(Crimea, Caucasus, West Kazakhstan, Far Eastern
USSR), Mozambique (Text-fig. 9).

Fam. ISOGNOMIDAE

Isognomon (Isognomon) ricordeanus (D'ORBIGNY,
1846)

PL 3, fig. 3; text-fig. 10
v + 1846 Perna Ricordeana, d'Orbigny - D'OR-
BIGNY, p. 494, pl. 399, figs. 1-3.
? 1846 Perna Rauliniana, d'Orbigny - DOR-
BIGNY, p. 497, pl. 401, figs. 4, 5.
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. 1858 Perna Ricordeana, d’'Orb. - PICTET et
RENEVIER, p. 125.
. 1869 Perna Ricordeana, d’'Orbigny - PICTET
et CAMPICHE, p. 93, pl. 157, fig. 1.
. 1869 Perna Germani, Pictet et Campiche -
PICTET et CAMPICHE, p. 94, pl. 157, fig. 3.
. 1869 Perna Fittoni, Pictet et Campiche -
PicTET et CAMPICHE, p. 95, pl. 157, fig. 2.
. 1889 Perna bulgarica nov. spec. - TOULA, p.
78, pl. 5, figs. 1, 2.
. 1892 Perna Aprilovi nov. spec. - VANKOV, p.
87, pl. 1, figs. 1, 2.
1892 Perna Bulgarica Toula-VANKoV, p. 88.
1900 Perna Ricordeana d'Orbigny - WOLLE-
MANN, p. Ol
. 1905 Perna Ricordeana, d'Orbigny - WooDs,
p. 90, text-figs. 16 - 18.
1922 Perna Ricordeana d'Orb. - GILLET, p. 108.
1924 Perna Ricordeana d'Orb. - GILLET, p. 38.
v ? 1926 Perna sanchuensis Yabe and Nagao
sp. nov. - YABE et al., p. 57, pl. 12, figs.
1-4.
. 1931 Perna ricordeana d’Orbigny - WEAVER,
p. 208, pl. 16, figs. 66-70.
v . 1935 Isognomon cf. ricordeanum (d'Or-
bigny) - Cox, p. 199, pl. 23, fig. 4.
. 1960 Isognomon ricordeanus Orbigny -
MUROMTSIEVA, JANIN, p. 183, pl. 7, figs.
1-3.
. 1974 Isognomon (Isognomon) ricordeanus
(d’Orbigny) - DIMITROVA, p. 67, pl. 35,
figs. 1, 2; pl. 36, figs. 2, 3.

Material: One somewhat deformed internal
mould from the Lower Hauterivian of the Su
Praicargiu area (Lanaitto) (n. 195).

Dimensions (mm): H = 66; L = 49; B = (32).

Discussion: The specimen from Sardinia agrees
with the figure of Perna Ricordeana in PICTET
and CAMPICHE (1869) and with those of P. Ger-
mani and P. Fittoni, erected by the same authors.
All three are considered synonymous herein. It is
also very similar to the specimen (internal
mould) figured by D'ORBIGNY (18406) as P. Rauli-
niana which again might be conspecific with
Isognomon ricordeanus. The incomplete speci-
men figured by MUROMSTIEVA and JANIN (1960,
pl. 7, fig. 3) also agrees well with the Sardinian
specimen.

P. sanchuensis YABE and NAGAO, 1926 from the
Aptian-Albian deposits in Honshu, Japan, seems
similar, but is difficult to judge definitively: the type
specimen has been partly broken since YABE and
NaGao figured it in 1926.

Among the many Isognomon species described
from Northern Siberia by ZAKHAROV (1966) sev-
eral are very similar to I. ricordeanus: 1 cuneatus
from the Volgian (p. 88, pls. 30,31; pl. 32, fig. 1), L.
trivialis from the Berriasian - Lower Valanginian
(p. 90, pl. 32, fig. 2; pl. 33, fig. 1), Isognomon “sp. 2”
from the Lower Volgian (p. 93, pl. 25, fig. 3; pl. 32,
fig. 3). This probably only indicates the wide distri-
bution of the group, already suggested by the Japa-
nese and South American occurrences.

Distribution: Valanginian - Aptian, in Temperate
and Tethyan Realms: S. England, Germany, France,
Switzerland, Sardinia, Bulgaria, USSR (Crimea),
Somalia, Japan, Argentina (Text-fig. 10).

Fam. PROPEAMUSSIIDAE

Propeamussium ninae (KARAKASCH, 1897)
Pl 3, figs. 2a, 2b; text-fig. 11

? 1852 Pecten pygmaeus, Buv. - BUVIGNIER, p. 46,
pl. 4, figs. 15-17 (non Pecten pygmaeus
MUNSTER in GOLDFUSS, 1835).
v + 1897 Pecten (Amusium) Ninae, nov. sp. -
KaRrakascH, p. 48, pl. 5, fig. 1.
v . 1926 Pecten Ninae Karak. - RENNGARTEN,
p- 53
. 1955 Pecten cf. ninae Kar. - ERISTAVI, p. 21.
. 1960 Variamussium mninae Karakash - Mu-
ROMTSIEVA, JANIN, p. 187, pl. 8, figs. 8, 9.
v . 1977 Variamussium ninae (Karakash) -
Kotetisuviw, p. 23, pl. 2, figs. 1, 2.
. 1977 Propeamussium (Parvamussium) ninae
(Karakasch) - SoBETSKI, p. 80, pl. 4,
figs. 19-21.

Material: One well preserved right valve from Oro-
sei, Upper Albian (n. 856).

Dimensions (mm): H = 0.

Description: By transparency about 11 interior ribs
(which begin at about 2.5 mm from the umbo, but
not synchronously) can be seen; additional interca-
lary interior ribs are sometimes added further away
from the umbo. On the outside the shell has a
relatively strong commarginal striation.

Discussion: P. ninae differs from Pecten alpinus
D'ORBIGNY, 1847, of Barremian age, by its straight
internal ribs, and from Pecten inversus NILSSON,
1827, of Cenomanian-Campanian age, by the lower
number of internal ribs, but this last fact could be
related to its smaller average size.

Distribution: P. ninae has not been recorded with
certainty previously from outside the S. USSR.
Upper Albian-Cenomanian (?), from N'W France
(?), Sardinia, USSR (Crimea - Caucasus) (Text-fig.
11).
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Fam. PECTINIDAE

Entolium orbiculare (SOWERBY, 1827)
Pl 6, fig. 9; text-fig. 12

v + 1817 Pecten orbicularis - SOWERBY, p. 193,
pl. 186.
1900 Pecten Germanicus n. sp. - WOLLE-
MANN, p. 41, pl. 8, figs. 13-19.
v . 1902 Pecten (Syncyclonema) orbicularis, So-
werby - Woobs, p. 145, pl. 27, figs. 1-3,
5-13 [non pl. 27, fig. 4 = Syncyclonema
haldonensis (Woops, 1902)].
v . 1960 Syncyclonema germanica Wollemann -
MUROMTSIEVA, JANIN, p. 186, pl. 8, figs.
4, S.
v . 1960 Syncyclonema orbicularis Sowerby -
MUROMTSIEVA, JANIN, p. 186, pl. 8, figs.
6, 7.
v . 1961 Syncyclonema orbiculare (Sowerby) -
SoBETSKI, p. 22, pl. 1, figs. 1-9.
v . 1961 Syncyclonema noetlingi Sobetski - So-
BETSKI, p. 27, pl. 1, figs. 10-14.
v . 1962 Entolium orbiculare (J. Sowerby) -
BRITISH MUSEUM, p. 156, pl. 56, fig. 2.
. 1968 Syncyclonema orbiculare (Sow.) -
KEMPER, p. 59, etc; pl 17, fig. 3.
v . 1971 Entolium orbiculare (Sowerby) -
DHONDT, p. 8, pl. 1, fig. 1 (cam syn.).
v . 1972 Syncyclonema orbiculare Sowerby -
GLAZUNOVA, p. 66, pl. 13, figs. 1-4.
. 1974 Syncyclonema germanica Wollemann -
DimMiTROVA, p. 69, pl. 37, figs. 1, 2.
1974 Syncyclonema orbicularis (Sowerby) -
OEKENTORP & SIEGFRIED, p. 144, pl. 10,
fig. 4.
1974 Syncyclonema orbiculare (Sowerby) -
KOCIUBINSK]], SAVCZINSKAJA, p. 91, pl
27, figs. 3, 4.
1975 Entolium orbicularis (Sowerby) -
FORSTER, p. 16.
v . 1977 Entolium orbiculare (Sowerby) - So-
BETSKI, p. 34, pl. 3, figs. 9-13.
v . 1977 Entolium noetlingi (Sobetski) - SOBET-
SKI, p. 36, pl. 2, figs. 14, 15.

1980 Entolium orbiculare Sowerby -FISCHER,
p- 246, pl. 119, fig. 8.

1982 Pecten (Entolium) orbiculare Sow. -
CoLLETE in COLLETE et al, p. 34,
pl. 4, fig. 8.

. 1982 Entolium (Entolium) orbiculare (J. So-

werby) - FURSICH, p. 38, pl. 15, figs. A, B,
D, E.

1984 Entolium (Entolium) orbiculare (. So-
werby) - JOHNSON, p. 55, text-figs. 38-
42, pl. 1, fig. 19.

1984 Entolium (Entolium) orbiculare (J. So-
werby) - KELLY, p. 76, text-fig. 52, pl. 13,
figs. 1-10.

1984 Entolium orbiculare (Sowerby) -
DHonDT, p. 850.

1984 Entolium orbiculare (Sowerby) - Ma-
REK et al, p. 92, pl. 30, fig. 1.

Material: Two incomplete specimens from Orosei,
lowermost Hauterivian (n. 286, 365).
Dimensions (mm): n.365: H=28.5;L=8.2;n. 286:
H =12; L =13. The specimens are relatively small
for the species.

Discussion: As can be seen in the synonymy given
above, E. orbiculare has been restudied recently by
several authors. The Sardinian specimens bring no
further new information.

Distribution: Recent authors (JOHNSON, 1984 and
KELLY, 1984) have extended the stratigraphical
range of E. orbiculare downwards into the Oxfordi-
an. The youngest E. orbiculare specimens were re-
corded by DHONDT (1971) from the Actinocamax
plenus Zone, Late Cenomanian. Thus E. orbiculare
could be an example of an unusually long ranging
species. On the other hand this long range could
only demonstrate that E. orbiculare has so few
characteristics that it is difficult to differentiate it
from other species in the same genus. Oxfordian
-latest Cenomanian: north Temperate Realm (in-
cluding Northern Canada, Alaska, Northern Sibe-
ria, Greenland), northern margin of the Tethys, SE
Africa. JOHNSON (1984) indicated a “boreal” distri-
bution for the Late Jurassic (Text-fig. 12).
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Camptonectes cottaldinus (DORBIGNY, 1847)
Pl 6, figs. 1 - 3; text-fig. 12

v + 1847

v . 1902
? 1907

v . 1907
1960

v . 1961
v . 1966
1968

v . 1972
1974

Pecten Cottaldinus, d'Orbigny - D'OR-
BIGNY, p. 590, pl. 431, figs. 7-11.
Pecten (Camptonectes) Cottaldinus,
d’Orbigny - Woobs, p. 156, pl. 29, figs.
1-3 (cam syn.).

Pecten cf. crassitesta Roem. - DENIN-
GER, p. 469.

Pecten Cottaldi d’'Orb. - KARAKASCH,
p. 192.

Camptonectes cottaldinus Orbigny-
MUROMTSIEVA, JANIN, p. 188, pl. 8,
figs. 13-16.

Camptonectes cottaldinus (Orbigny) -
Prozorovskil, p. 117, pl. 8, figs. 5-8.
Camptonectes cottaldinus (Orbigny) -
BoGpanova, p. 78, pl. 8, fig. 8.
Camptonectes cottaldinus (D'Orb.) -
KempER, pl. 17, fig. 3.

Camptonectes (Camptonectes) cottal-
dinus A.d’'Orbigny - DHONDT, p. 6, pl. 2,
tig. 2 (cum syn.).

Camptonectes cottaldinus (d'Orbigny) -
DiMITROVA, p. 71, pl. 37, figs. 3, 4.

Discussion: The Sardinian specimens though
slightly deformed and of relatively small size are in
agreement with previous descriptions. The com-
marginal lines and diverging camptonectid striae
are clearly visible on most specimens.

It is assumed that DENINGER’s record of Pecten
crassitesta ROEMER [ = Maclearnia cincta (So-
werby), restricted to cold temperate seas of Neo-
comian age] actually refers to C. cottaldinus, since
among the rich material from the Lower Cretaceous
of Eastern Sardinia no specimen resembling M.
cincta was ever found, but numerous smaller cam-
ptonectids occur.

Distribution: Valanginian - Aptian, north Temper-
ate and Tethyan Realms: S. England, France, Ger-
many, Switzerland, Sardinia, Austria, Bulgaria,
USSR (Crimea, Caucasus, Central Asia) (Text-fig.
12).

Chlamys? archiaciana (D'ORBIGNY, 1847)

Pl 6, figs. 4-6; text-fig. 13

v + 1847 Pecten Archiaciana, d'Orbigny - D'OR-
BIGNY, p. 583, pl. 429, figs. 7-10.

. 1926 Pecten Archiaci d'Orb. - RENNGARTEN,
p. 54.

. 1926 Pecten khobensis Karak. - REN-

v

Material: Eight somewhat deformed valves from
the Upper Valanginian at Su Praicargiu (Lanaitto)
(n.153,218) and from the Lower Hauterivian at Sa
Oche (Lanaitto) (n. 175, 238, 776, 780, etc.).

Dimensions (mm):

n. H L
238 21 19
780 27.5 25
153 32 33

NGARTEN, p. 55 [non KARAKASCH, 1907
= Mimachlamys robinaldina (DOR-
BIGNY, 1847)].

. 1960 Chlamys archiacianus Orbigny - Mu-
ROMTSIEVA, JANIN, p. 188, pl. 9, fig. 7.

? 1961 Chlamys archiaci (Orbigny) - Prozo-
ROVSKIL, p. 115, pl. 8, fig. 3.

. 1973aChlamys? archiaciana (A. d'Orbigny) -
DHONDT, p. 42, pl. 9, fig. 2 (cum syn.).
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® Chlamys? archiaciana

A Mimachlamys robinaldina

. 1974 Chlamys (Chlamys) archiacianus (d'Or-

bigny) - DIMITROVA, p. 72, pl. 37, fig. 7.

1980 Chlamys (Chlamys) cf. archiaciana
(d'Orbigny) - MONGIN, p. 12.

Material: Eight somewhat deformed bivalved and
univalved specimens from the lowermost Hauteri-
vian at Orosei (n. 52,288),Sa Oche (n. 477,775, etc)
and Su Praicargiu (n. 151) (Lanaitto).
Dimensions (mm):

n. H L B UA R

288 33 (295) — @ — 29 (LV?)
789 38 (31.0) 9 79° 22 (RV),20(LV)
151 — — — — >19(LVY)

775 (41) (39.5) — — 22 (LV)

785 — — - — (19)

Discussion: The shell on n. 151 (Su Praicargiu)
clearly shows the typical rib pattern of Chlamys?
archiaciana. The rib number varies: some ribs di-
vide, hence the variability in their number counted
at the margin of the valves. When present, the
commarginal lines form scale-like structures at the
intersection points with the ribs. Rib number,
shape, umbonal angle are also similar to the speci-
mens described by previous authors.

Distribution: Valanginian to Aptian, but mainly
Hauterivian: SE and Paris Basin in France, Switzer-
land, Sardinia, Bulgaria, USSR (Crimea, Caucasus,
Central Asia). ? Berriasian of Tunisia (Text-fig. 13).

Chlamys? cf. elongata (LAMARCK, 1819)
PL 6, fig. 7

One left valve from the Lower Hauterivian of
Monte Tundu (Dorgali) (n. 360) has a shell shape, a
rib number and rib distribution similar to that of
Chlamys? elongata (LAMARCK, 1819) (see WooDs,

1902, p. 170, pl. 31, figs. 10-13; pl. 32, figs. 1-3). It
lacks the rib ornamentation, hence a definite identi-
fication is impossible.

Mimachlamys robinaldina (D'ORBIGNY, 1847)
PL 6, fig. 8; pl. 12, fig. 2a; text-fig. 13
v + 1847 Pecten Robinaldinus, d’Orbigny -
D'ORBIGNY, p. 587, pl. 431, figs. 1-4.
v . 1902 Pecten (Chlamys) Robinaldinus,
d’Orbigny-Woobs, p. 181, pl. 34, figs.
7-12; pl. 35, figs. 1-10 (cwm syn.).
v . 1907 Pecten khobensis nov.sp. - KARAKASCH,
p- 192, pl. 18, fig. 13.
1962 Chlamys (Chlamys) robinaldina (d'Or-
bigny) - KriMHOLZ, p. 38, pl. 46, fig. 3.
v . 1966 Chlamys robinaldinus (Orbigny) -
BoGpaNoOva, p. 73, pl. 8, figs. 3, 4.
v . 1973aMimachlamys robinaldina (A. d'Or-
bigny) - DHONDT, p. 56, pl. 7, fig. 2
(cum  syn.).
1975 Chlamys robinaldina (d'Orbigny) -
FORSTER, p. 26.
v . 1977 Chlamys (Chlamys) galliennei (Or-
bigny) - SoBETSKI, p. 40, pl. 3, fig. 1.
1979a Chlamys dutemples (d'Orb.) - MONGIN,
p- 415.
. 1981 Chlamys (Chlamys) robinaldina (d'Or-
bigny) - TzaNkov in TZANKOV et al., p.
104, pl. 46, figs. 1-3.
v . 1984 Mimachlamys robinaldina (d'Orbigny) -
DxonpT, p. 851.
Material: Eight slightly deformed specimens with
partial shell preservation from the Lower Hauter:-
vian at Orosei, Sa Oche and Su Praicargiu (Lanaitto).

Dimensions (mm): n. 786, from Sa Oche: H = 49;
L = (42).
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Discussion: The shell fragments on the Sardinian
specimens show the typical Mimachlamys robinal-
dina ornamentation of narrow irregular radial ribs
covered with small scales. The camptonectid striae
in the intercostal intervals cannot be seen because
of the poor preservation.

Distribution: Known from the Valanginian to the
latest Cenomanian in the Temperate and Tethyan
Realms from England to Japan: S. England, France,
Belgium, Germany, Denmark, Austria, Czechoslo-
vakia, Switzerland, Sardinia, Bulgaria, USSR (Mol-
davia, Crimea, Caucasus, W. Kazakhstan, Turkme-
nia), Somalia?, Mozambique, Japan, Argentina.
Genus Exuthymipecten nov. gen.

Type species: Pecten Astierianus DORBIGNY, 1850.

Derivation of name: Euthymi and pecten; PICTET
(1867) gave the first illustration of the type species
under the name Pecten Euthymi.

Diragnosis: Large, suborbicular, compressed, nearly
equivalve and almost equilateral pectinid. Right
valve: slightly more convex than left valve; orna-
mentation consists of broad radial primary ribs,
with intercalary irregular secondary and sometimes
tertiary ribs; auricles unequal; anterior auricle elon-
gated and with byssal notch; posterior auricle nar-
rowly triangular. Left valve: generally only covered
by narrow primary ribs; both auricles narrowly tri-
angular. Shell relatively thin.

Discussion: Cretaceous pectinid genus, probably be-
longing to the subfamily Chlamydinae von
TEPPNER, 1922 because of the byssal notch.
Similar Mesozoic pectinid genera differ in some
characteristics:
— Jurassic Pseudopecten BAYLE, 1878 superficially
seems to have the same disc shape, but the rib
arrangement is more regular and the shell is much
heavier;
— Eopecten DOUVILLE, 1897 [ = Velata QUEN-
STEDT, 1856 (non GRIFFITH and PIDGEON, 1834) =
Velopecten PHILIPPI, 1899] is attached by the right
valve but the ornamentation of both valves can be
compared with Euthymipecten. In Eopecten the rib
pattern is generally more intricate and the byssal
notch is much more developed and functional at all
stages.
From other Early Cretaceous pectinid genera Ex-
thymipecten can be distinguished as follows:
— from Chlamys ROEDING, 1798 and Mimachla-
mys IREDALE, 1929 by the relatively smaller and
more equal elongated auricles, by the less heavy
shell and the more orbicular shape;
— from Camptonectes AGAsSIZ in MEEK, 1864 by
the shallower byssal notch, by the less heavy shell,
by the presence of developed radial rib ornamenta-
tion;

— from Propeamussium DE GREGORIO, 1884 by the
absence of internal ribs, and by the much larger
shell and different shell structure;

— from Nesthea DROUET, 1825 by the almost equi-
valve shell and the regular ribpattern;

— from Entolium MEEK, 1865 by the presence of a
byssal notch and of radial ornamentation;

— from Aeguipecten FISCHER, 1887 (= Micro-
chlamys SOBETSKI, 1977) by the absence of a func-
tional byssal notch in adult stages and the generally
larger size;

— from Merklinia SOBETSKI, 1960 by the much less
intricate radial ornamentation, the relatively less
convex valves, the presence of far fewer spines;
— from Lyriochlamys SOBETSKI, 1977 by the orbicu-
lar shape, the relatively small byssal notch and the
radial ribs of varying order (Lyriochlamys is not
clearly defined; the species which SOBETsKI listed as
belonging to it do not seem to have much in com-
mon and some are only known as poorly preserved
internal moulds. Therefore we compare Euthym:-
pecten with the well known type species of Lyrio-
chlamys: Pecten fissicosta ETHERIDGE, 1881 from
the English Cenomanian).

Species included: the type species, Pecten Astie-
rianus D'ORBIGNY, 1850 (see further), and Pecten
Beaveri SOWERBY, 1817 from the Albian-Ceno-
manian. Both species have a relatively wide geo-
graphic distribution, but are restricted ecologically
to fine grained deposits. No other species has been
found which can be included in this new genus.

Age and geographic distribution: Euthymipecten
seems to be restricted to the Cretaceous and possi-
bly it does not extend beyond the Cenomanian.
Geographically it occurs mainly in Temperate cli-
matic zones, but generally in fine-grained deposits
such as Gault clays. It represents a group of pectin-
ids which lived not in littoral waters, but in some-
what deeper seas.

Euthymipecten astierianus (D'ORBIGNY, 1850)
PL 6, figs. 14a-16b

v + 1850 Pecten Astiersanus, d’'Orb. - DORBIGNY,
p. 83, n. 392
v . 1867 Pecten Euthymi, Pictet-PICTET, p. 96, pl.
21, figs. 1-3.
1871 Pecten Astierianus, d’Orb. - PICTET et
CAMPICHE, p. 210.
? 1924 Prospondylus Euthymi Pictet - GILLET,
p. 56.
? 1930 Pecten Euthymi Pictet - RocH, p. 277.
v . 1934- Pecten Astierianus d’'Orb. - COTTREAU,
1935 p. 68, 1 text-fig. (sub Prospondylus Eu-
thymi Pictet), pl. 73, fig. 3.
? 1972 Prospondylus euthymi Pictet - BESAIRIE,
pp. 361 and 362.



. 1974 Eopecten euthymi (Pictet) - DIMITROVA,

p- 78, pl. 39, fig. 2.

1979bEopecten euthymi (Pictet) - MONGIN,
p- 2.

1980 Eopecten asterianus (d’Orbigny) -
MonNGIN, p. 212,

1986 Prospondylus enthyms - LE HEGARAT in
GALBRUN et al, p. 579.

Material: Sardinia: one bivalved incomplete speci-
men with shell preservation from chalky marls at
Orosei (n. 287), early Late Valanginian age.
France: Berrias, Ardéche (PICTET coll,, MG n.
8783; CoQUAND coll,, MAFI K 10259), Berriasian;
Clumans, Alpes-de-Haute-Provence (COQUAND
coll., MAFI K 11129), Berriasian?; Ginestous,
Hérault (CoQuaND coll.,, MAFI); Saint-Auban,
Alpes Maritimes (D'ORBIGNY coll,, MNHN 5132),
Berriasian? Valanginian?; Castellane, Alpes-de-
Haute-Provence (D'ORBIGNY coll., MNHN 5132),
Berriasian?; “Basses-Alpes”, Alpes-de-Haute-
Provence (PICTET coll., MG 8789), Berriasian?
Switzerland: different localities in Justistal,
Thuner See (PICTET coll.,, MG 8784-8788, 8790).

Dimensions (mm):

n. H L B R Valve UA Coll

287 (70) (70) 18 17 LV —  Padua
5132 73 — — 18 RV — MNHN
5132 83 685 — 16 RV 100° MNHN
8783  (60.6)(57.2)— 16 2 — MG
K10259(52) (54) — 19 RV  105° MAFI
K10259 63.5 (637)— 18 LV  1ll° MAFI
K11129 622 647 — 22 LV 1200 MAFI
—  (565)(58) — 18 RV 107° MAFI
—  (373)(34.0)— (15) ? (97°) MAFI
—  (63) (67) — 18 LV  102° MAFI
—  (62) (58) — 18 ? —  MAFH
8789 (75) 71 — 16 LV — MG
8789 (75) — — 18 RV — MG
8789 65 61 — 15 Lv? — MG
8789 65 61 — 17 RV — MG
8789 (615) — — 15 LV — MG
8789 (615) — — 18 RV — MG
8784 72 — — (200 RV — MG
8785 — 64 — 17 RV — MG
8786 (58) 637 — 21 LV — MG
8787 (G78) 65 — 20 RV — MG
8790 72 (72) — 17 RV? — MG

Description: Right valve suborbicular, covered
with 16 to 21 primary radial ribs and several irregu-
lar secondary intercalary ribs; fine commarginal
ornamentation forms spine-like structures at the
intersection with primary and secondary radial ribs;
anterior auricle elongate and with well developed
byssal sinus, posterior auricle smaller and with al-
most right angle, both covered with strong com-
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marginal lines which follow the exterior margins;
less developed radial lines can also be seen.

Left valve somewhat more flattened than the
right, mainly bearing only narrow radial ribs, also
16 to 21 in number, divided by broad interspaces;
towards the margin rare intercalary ribs are pres-
ent; anterior auricle with acute outer angle and
covered with radial and commarginal lines, poste-
rior auricle somewhat smaller.

Discussion: Already in 1871 PICTET and CAMPICHE
placed the species Pecten Euthymi PICTET, 1867 in
the synonymy of P. Astierianus D'ORBIGNY, 1850.
Both taxa show the same ornamentation (COT-
TREAU, 1934-35) and are based on incomplete speci-
mens, yet they agree in all details. The only speci-
men figured in literature with more or less com-
plete auricles is in COTTREAU (1934, text-fig. on p.
69). Complete auricles are preserved on specimens
in the CoQUAND coll. (MAFI), and they prove
beyond doubt that the auricle reconstruction made
by PICTET (1867, pl. 21, figs. 1a, 1b) is inaccurate.

The generic attribution of Pecten Astierianus
has been discussed by GILLET (1924), who placed
it in Prospondylus ZIMMERMANN, 1886. According
to NEWELL in MOORE (1969) this genus is syn-
onymous with Psexdomonotis VON BEYRICH, 1852
and 1s restricted to the Palaeozoic. MONGIN
(1980) rediscussed the problem, but did not come
to any new conclusions and accepted the generic
interpretation previously proposed by GILLET. Ex-
thymipecten astierianus is obviously a pectinid
which was generally free living in adult stages.
On none of the specimens is there any trace of
attachment on the right valve near the umbo. On-
ly occasional byssal attachment could have existed
for E. astierianus in adult stages. This is why E.
astierianus does not belong to the genus Eo-
pecten. In conclusion it cannot be included in the
genera suggested by earlier authors: GILLET, COT-
TREAU, DIMITROVA and MONGIN (see synonymy).

E. astierianus show definite similarities with
the congeneric Albian-Cenomanian “Pecten (Ae-
quipecten) beaveri’ SOWERBY, 1817 figured and
described in Woobs (1902, p. 188, pl. 38): subor-
bicular valves and numerous straight ribs, pri-
mary, secondary and in E. beaveri even frequently
tertiary. Both species seem to have lived in very
fine grained sediments as we can ascertain from
finding E. beaver: in the Gault clays or in the
Lower Chalk, and E. astierianus in the "lithogra-
phic” limestone at Berrias, or in chalky marls in
Eastern Sardinia.

Distribution: Pecten Astierianus was originally
described from beds dated as “Néocomien A” at
Castellane (Alpes-de-Haute-Provence) and at
Saint-Auban (Alpes-Maritimes). P. Euthymi was
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described by PICTET from Berrias (Ardéche),
without statement about the precise level at
which the specimens were collected. LE HEGARAT
in BUSNARDO et al., 1965, LE HEGARAT, 1980 and
in GALBRUN et al., 1986, indicated “Prospondylus
euthyms” as occurring in the Callisto Subzone (i.e.
uppermost Berriasian) in the type-section of the
Berriasian.

Since the original descriptions (as P. Astieria-
nus and P. Euthymi) the species has been re-
corded from the following regions (taking into
consideration only undoubted occurrences): Berri-
asian of the Ardeche (France), of Justistal (Thu-
ner See, Switzerland), Valanginian of the Alpes-
Maritimes and Alpes-de-Haute-Provence
(France), Sardinia, Bulgaria, Morocco. The strati-
graphic range of E. astierianus seems therefore to
be restricted to the (Late?) Berriasian - Valangi-
nian interval. The original specimens of P. Astie-
rianus came from localities which do not contra-
dict a Berriasian - Valanginian age.

The stratigraphic distribution indicated by
GILLET (1924) (Tithonian-Gargasian) seems un-
confirmed. Probably she had included longer
ranging Eopecten species in her interpretation of
“Prospondylus euthymsi”.

BESAIRIE (1972), in fossil-lists, mentioned occur-
rences of “Prospondylus euthyms’ from the up-
permost Aptian (Clansayesian) of Madagascar.
They seem doubtful and disagree with other defi-
nite occurrences.

Neithea (Neithea) atava (ROEMER, 1839)

Pl 6, figs. 10-12; text-fig. 14

v + 1839 Pecten atavus Nob. - ROEMER, p. 29,
pl. 18, fig. 2L

v . 1847 Janira atava. d'Orbigny - DORBIGNY, p.
627, pl. 442, figs. 1-3,5

v . 1847 Janira neocomiensis, d'Orbigny - D'OR-
BIGNY, p. 629, pl. 442, figs. 4,6-9.

. 1859 Janira Atava D'Orb. - VILANOVA, pl. 3,
tig. 21
. 1907 Vola atava R6m. - KARAKASCH, p. 189,
pl. 23, fig. 29.
v ? 1926 Neithea atava Roemer - RENNGARTEN,
.95,
1955 ]}z]eitbea atava ROm. - ERISTAV], p. 22.
. 1957 Neithea (Nestheops) atava (Roemer) -
ALENCASTER, p. 12, pl. 2, figs. 5-7.
. 1960 Neithea atava Roemer - MUROMTSIE-
va, JANIN, p. 190, pl. 11, figs. 4-6.
1965 Neithea atava Roemer - KOTETISHVILI,
p- 48, pl. 2, figs. 5, 6.
v . 1966 Nesthea atava (Roemer) - BOGDANO-
vaA, p. 85, pl 9, fig. 3.
? 1969 Neithea atava (Goldf.) - PECORINI, p. 2.
v . 1970 Neithea atava Roemer - KOTETISHVILI,
p- 50, pl. 2, fig. 3.
v . 1973bNesthea (Nesthea) atava (F.A. Roe-
mer) - DHONDT, p. 40, pl. 1, fig. 2,
(cum  syn.).
. 1974 Nesthea (Neitheops) atava (Romer) -
DmMiTROVA, p. 77, pl. 41, figs. 3-5.
. 1975 Nesthea (Neithea) atava (Romer) -
HavaMmi, p. 74.
v . 1977 Neithea (Neithea) atava (Roemer) -
Hayami and Noba, p. 40, pl. 5, figs. 4,
5, pl. 6, figs. 1, 2 (cum syn.).
. 1980 Nesthea atava Roemer - FISCHER, p.
214, pl. 99, figs. 5-7.
Material: One flat and two convex valves, from Sa
Oche (Lanaitto), Lower Hauterivian (n. 763, 774)
and from the Orudé area (Dorgali), Lower-Middle
Hauterivian (n. 631).
Dimensions (mm): n. 763: H = 30; L = (20).
Discussion: The Sardinian specimens show the
typical rib structure of N. atava. None of the col-
lected specimens reach the dimensions recorded
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from other Tethyan regions [Japan, Georgia
(USSR), Ethiopia, Tanzania].

Distribution: Berriasian?, Valanginian - Aptian,
southern part of the north Temperate Realm and
Tethys: France (Paris Basin and SE), Germany,
Switzerland, Sardinia, Spain, Bulgaria, USSR
(Crimea, Caucasus, Central Asia), Japan, Ethiopia,
Tanzania, Algeria, Mexico and Trinidad (Text-fig.
14).

Neisthea (Neithella) valangiensis (PICTET and
CAMPICHE, 1870)
PL 6, fig. 13; text-fig. 14

? 1859 Janira Neocomiensis D'Orb. - VILANO-
va, pl. 2, fig. 18 [#non DORBIGNY, 1847 =
Neithea (N.) atava (ROEMER, 1839)].

1870 Janira valangiensis Pictet et Campiche -
PIcTET et CAMPICHE, p. 242, pl. 181,
figs, 1-3.

Neithea (Janira) valanginiensis (Pict.
et Camp.) - KOKOSZYNSKA, p. 58, pl. 5,
figs. 15, 18.

Neithea valangiensis Pictet et Cam-
piche - MUROMTSIEVA, JANIN, p. 190,
pl. 11, figs. 1-3.

Neithea valangiensis Pictet et Cam-
piche - KoTETisHVILL, p. 47, pl. 2, fig. 4.
Neithea cf. valangiensis (Pictet et
Campiche) - BoGDANOVA, p. 84, pl. 9,
figs. 1, 2.

. 1973bNesthea (Neithella) valangiensis (F]J.
Pictet et G. Campiche) - DHONDT, p.
70 (cum sym.).

1949

1960

1965

. 1966

Material: Five incomplete specimens: from Orosei,
lowermost Hauterivian (n. 802, 839, 840), and from
Su Praicargiu (n. 160), Sa Oche (n. 762) (Lanaitto),
Lower Hauterivian.

Discussion: The specimens show well devoloped,
regularly arranged commarginal growth lines; on
somewhat eroded valves also the smaller interca-
lary ribs are visible. The valves are not very oblique
and have a very narrow umbo.

Fic. 15

Distribution: Valanginian - Hauterivian, from
Spain, SE France, Switzerland, Sardinia, Poland,
USSR (Crimea, Caucasus, Kopet Dag) (Text-fig. 14).
Fam. PLICATULIDAE

Plicatula placunaea LaMARCK, 1819
Pl 7, figs. 1-3; text-fig. 15
+ 1819 Plicatula placunaea - LAMARCK, p. 186,

. 1842
. 1847
1853

1853

. 1859
1865
1871
1900

. 1901
1907

1922
1924

1951
1960
1965
. 1974

1980

n° 8.

Plicatula Placunaea Lam. - LEYMERIE, p.
27, pl. 13, fig. 2.

Plicatula placunea, Lamarck - DOR-
BIGNY, p. 682, pl. 462, figs. 11-18.
Plicatula placunea, Lam. - DE VERNEUIL
et CoLLoMB, p. 165, pl. 3, fig. 15.
Plicatula placunea Lamarck - PICTET et
Roux, p. 518, pl. 47, fig. 5 (sub P.
strigilis).

Plicatula Placunea Lamarck - VILANOVA,
pl. 2, fig. 16.

Plicatula placunea, Lamarck - COQUAND,
p. 348.

Plicatula placunea, Lamarck - PICTET et
CAMPICHE, p. 2068.

Plicatula placunea Lamarck - WOLLE-
MANN, p. 23.

Plicatula placunea, Lamarck - WooDs, p.
134, pl. 25, figs. 1-4.

Plicatula placunea Lam. - KARAKASCH,
p. 184, pl. 28, fig. 17.

Plicatula placunea Lk. - GILLET, p. 97.
Plicatula placunea Lk. - GILLET, p. 57,
text-fig. 35, pl. 1, fig. 7.

Plicatula placunea Lamarck - GIGOUT,
p. 354.

Plicatula placunea Lamarck - MUROMT-
SIEVA, JANIN, p. 196, pl. 14, figs. 2-4.
Plicatula placunea Lamarck - KOTETISH-
viLL, p. 54, pl. 4, fig. 3.

Plicatula placunea Lamarck - DIMITRO-
VA, p. 84, pl. 43, figs. 7-9.

Plicatula placunea Lamarck - FISCHER, p.
214, pl. 101, figs. 9, 10.
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Material: Thirteen left valves from Orosei, upper-
most Valanginian (n. 702, 704-709, etc.).
Dimensions (mm):n.765: H=17;L=(13); n. 704:
H=17;L=(14); n. 709: H = 23; L = (19).
Discussion: The preservation of the Sardinian speci-
mens is not perfect but allows to state with reaso-
nable certainty that they belong to P. placunaea as
figured and described by previous authors. The rib
number (primary ribs) is around 10 - 12.

Distribution: P. placunaea has been recorded as
early as the Valanginian but occurs more commonly
in the Aptian: S. England, Germany, Switzerland,
Spain, France, Sardinia, Bulgaria, USSR (Crimea,
Caucasus), Morocco (Text-fig. 15).

Fam. SPONDYLIDAE

Spondylus gibbosus DORBIGNY, 1847.
Text-fig. 11

+ 1847 Spondylys gibbosus, d'Orbigny - D'OR-
BIGNY, p. 658, pl. 452, figs. 1-G.

. 1853 Spondylus Brumneri Pictet et Roux -
PicTET et Roux, p. 514, pl. 47, figs. 1, 2.

. 1870 Spondylus gibbosus, d'Orbigny -PICTET
et CAMPICHE, p. 257, pl. 182, figs. 1-4.

1889 Spondylus cf. gibbosus d'Orb. - TouLa,

p- 80, pl. 5, fig. 7.

. 1901 Spondylus gibbosus, d'Orbigny-Woobs,
p. 117, pl. 20, figs. 5-11.

? 1949 Spondylus gibbosus d'Orb. - Kokos-
ZYNSKA, p. 59, pl. 5, fig. 19.

. 1965 Spondylus gibbosus d'Orbigny - KOTE-
TISHVILI, p. 51, pL. 3, fig. 2.

. 1968 Spondylus gibbosus Orbigny - PASTER-
NAK in PASTERNAK et al., p. 185, pl. 38,
figs. 4-6.

. 1974 Spondylus (Spondylus) gibbosus d'Or-
bigny - DiMITROVA, p. 86, pl. 43,
fig. 11.

Material: One small phosphatised left valve from
Orosei (n. 46), Clansayesian (uppermost Aptian).

Discussion: The smooth auricles, the umbonal an-
gle etc. agree with earlier descriptions; 30 - 32 ribs
are present, but the small size of the valve induces
that intercalary ribs cannot be seen. The specimen
agrees best with fig. 4 on pl. 182 of PICTET and
CAMPICHE, 1870.

Distribution: Aptian - Albian: S. England, France,
Switzerland, Sardinia, Bulgaria, Poland, USSR
(Western Ukraine, Caucasus).

Spondylus roemeri DESHAYES in LEYMERIE, 1842
PL 7, figs. 15-18; text-fig. 15
? 1842 Spondylus latus, Leym. - LEYMERIE, p.
10, pl. 6, fig. 7 (non Spondylus latus
SowERrBY, 1815).

+ 1842 Spondylus Roemeri, Desh. - LEYMERIE,
p- 10, pl. 6, figs. 8-10.
. 1847 Spondylus Roemeri, Deshayes - D'OR-
BIGNY, p. 655, pl 451, figs. 1-G.
. 1861 Spondylus Roemeri, Deshayes - DE Lo-
RIOL, p. 107, pl. 14, figs. 14, 15.
1870 Spondylus Roemeri, Deshayes - PICTET
et CAMPICHE, p. 256.
1896 Spondylus Roemer:i Desh. - WOLLE-
MANN, p. 834.
1900 Spondylus Roemeri Deshayes - WOLLE-
MANN, p. 20.
. 1901 Spondylus Roemeri, Deshayes -
Woobs, p. 116, pl. 20, fig. 4.
1905 Spondylus cf. Roemeri Deshayes-
Harsort, p. 41, pl. 5, fig. 1.
1907 Spondylus Romeri Desh. - KARAKASCH,
p- 183.
1922 Spondylus Roemeri Desh. - GILLET,
p. 97.
? 1954 Spondylus sp. - Cox, p. 628, pl. 66, fig. 6.
1960 Spondylus roemeri Deshayes - Mu-
ROMTSIEVA, JANIN, p. 195, pl. 13, figs.
1-4.
1974 Spondylus (Spondylus) roemeri De-
shayes - DIMITROVA, p. 85, pl. 38, figs.
3-5; pl. 43, fig. 12.
Material: Four specimens (two with shell, one com-
posite and one internal mould) from Orosei, Lower
Hauterivian (n. 275, 697) and from Su Praicargiu
(Lanaitto), uppermost Valanginian (n. 148, 154).
Dimensions (mm):
n. H L B’
154 51 49 —
148 59 66  —
275 (63) (52) (29)

Discussion: The Sardinian specimens agree well
in shape and ornamentation with those described
by previous authors, but are somewhat larger.

Distribution: Valanginian-Hauterivian to Aptian:
S. England, Germany, SE France, Switzerland,
Sardinia, Bulgaria, USSR (Crimea), ?Trinidad
(Text-fig. 15).

Fam. LIMIDAE

Acesta dorbignyana (MATHERON, 1843)
PL 7, tig. 8; text-fig. 16
+ 1843 Lima d’orbignyana Math. - MATHERON,
p. 182, pl. 29, figs. 3, 4.
1847 Lima Orbignyana, Mathéron - D'OR-
BIGNY, p. 530, pl. 415, figs. 1 - 4.
v . 1869 Lima Orbignyana, Mathéron - PICTET
et CAMPICHE, p. 126, pl. 161, fig. 4.
v . 1904 Lima (Plagiostoma), sp. cf. Orbignyana,
Matheron - Woobs, p. 12, pl. 3, fig. 10.
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1922 Lima (Mantellum) Orbignyana Math.- v . 1847 Lima ornata, d'Orbigny - DORBIGNY, p.
GILLET, p. 96. 551, pl. 421, figs. 6-10.
1924 Lima Orbignyana d'Orb. - GILLET, p. G2. v . 1867 Limaornatad Orbigny - GUERANGER, p.
v . 1960 Lima orbigniana Matheron - MUROMT- 19, pl. 24, figs. 7,12.
SIEVA, JANIN, p. 193, pl. 12, fig. 6. v . 1872 Lémaornatad'Orb. - GEINITZ, p. 205, pl.
v . 1966 Lima orbignyana Matheron - BOGDA- 42, figs. 16,17.
Nova, p. 95, pl. 10, figs. 4, S. 1877 Lima Rauliniana, D'Orb. - JUKES-
1974 Plagiostoma orbignyana (Matheron) - B}_)‘OWNE’ p- ‘502’ pl. 21, fig. 9.
DIMITROVA, p. 92, pl. 44, fig. 15. v . 1904 Lima subovalis, Sowerby - WoobDs, p. 5,
- . ’ pl. 2, figs. 3-7 (cam syn.).
lezterzfal. Onse ull)cor'npleFe b;t wc?ll preserved left 1930 Lima aff. swbovalis Sow. - PASSEN.
31 1ve rom Su 1;azlcarglu( anaitto), uppermost DORFER, p. 584, pl. 1, fig. 11
alanginian (n. 182). 1948 Lima subovalis Sow. - TAVANI, p. 104, pl.
Dimensions (mm): H = (32); L = (29). 1, fig. 12.
Description: The ribs are separated by narrow, 1956 Lima subovalis Sow. - TROGER, p. 42.
probably punctated grooves. The anterior auricle 1959 Lima (Ctenoides?) subovalis Sowerby -
is well preserved and covered with radial ribs FRENEIX, p. 224
which follow the ornamentation pattern of the . 1965 Lima subovalis Sowerby - CIESLINSKI, p.
shell. Where the upper layer of the shell is peel- 28, pl. 2, fig. 2.
ing off the remaining ribs seem narrower and less v . 1977 Lima (Lima) subovalis Sowerby - So-

smooth than on the shell surface.

Generic attribution: Previous authors have sug-
gested that Lima d’orbignyana belonged to the
genus Plagiostoma SOWERBY, 1814. If one follows
the Treatise (MOORE, 1969) this genus is charac-
terised by generally ovate shells, on which length
exceeds height, and which have a smooth surface.
L. d’orbignyana specimens are higher than long
and are covered with shallow but definite ribs.
This makes the species more like Acesta than like
Plagiostoma, and explains the generic assignment
used here.

Distribution: Valanginian to Aptian: S. England,
France, Switzerland, Sardinia, Bulgaria, USSR
(Crimea, Caucasus) (Text-fig. 16).

Acesta subovalis (SOWERBY, 1836)
Pl 7, fig. 10; text-fig. 17
v + 1836 Lima ? subovalis - SOWERBY in FITTON,
pp.- 342, 359, pl. 17, fig. 21.
1847 Lima subovalis Sow. Var. allongée -
D'ARCHIAC, p. 309.

BETSKI, p. 94, pl. 6, fig. 12.
Material: One incomplete right valve from Orosei,
Upper Albian, n. 62, H = (23) mm.
Discussion: The shell ornamentation on the Sardi-
nian specimens shows the typical narrow ribs with
small scales described by previous authors.

Generic attribution: Lima ? subovalis SOWERBY is
characterised, as far as we have been able to ascer-
tain, by the presence of one well developed auricle
rather than two as would be necessary to confirm
the tentative assignment of FRENEIX (1959). It hasa
well developed radial ornamentation but one which
never reaches the strong development typical for
Lima (Lima), and therefore the assignment sug-
gested by SOBETSKI seems unlikely. The shallow ribs
and the relatively thin shell of L. swbovalis are
closer to the characteristics of Acesta as defined in
the Treatise (MOORE, 1969).

Distribution: Albian and Cenomanian, only rarely
recorded outside Europe: S. England, Germany,
Belgium (coll. IRScNB), France, Sardinia, Poland,
USSR (Moldavia), Somalia (Text-fig. 17).



36

[] . ¥
"'l’i#l"'«a "' -;‘- 'll \
‘(,0 932 'FFC’AB‘ 30
I H “‘1“
‘ Ry
® Acesta subovalis " \ " ‘ “'
; Yoy \";f‘\ VA A
a Limaria? elongata a8 SN, NS s};*é‘ 0
¢ Plagiostoma globosum ! _,:/ ’
N w2 MERCATOR AT 100 MILLION YEARS
> / - 30
- N 87 J»’—/\\m

Acesta of. subrigida (ROEMER, 1830)
P17, fig. 19

One bivalved internal mould from Sa Oche,
Lower Hauterivian (n. 676), has the general shape
of an Acesta and could possibly be referred to Ace-
sta subrigida (ROEMER, 1830) (as figured in WoODS,
1904, p. 10, text-figs. 1, 2). The preservation does
not allow a definite specific assignment.

(90); B = 37.

Ctenoides ? undatus (DESHAYES in LEYMERIE, 1842)
Text-fig. 16

+ 1842 Lima undata Desh. - LEYMERIE, p. 10, pl.
8, fig. 8.
? 1842 Limacomata Desh. - LEYMERIE, p. 10, pl.
8, fig. 7.
. 1847 Lima undata, Deshayes - DORBIGNY, p.
528, pl. 414, figs. 9-12.
. 1861 Lima undata, Deshayes - DE LorIOL, p.
98, pl. 12, figs. 7, 8.
v . 1869 Lima undata, Deshayes - PICTET et CAM-
PICHE, p. 133, pl. 162, fig. 1.
v . 1897 Lima (Acesta) undata, Deshayes - KA-
RAKASCH, p. 38, plL 1, fig. 7.
1900 Lima undata Deshayes - WOLLEMANN, p.
29.
v ? 1907 Lima undata Desh. aff. - KARAKASCH,
p. 187.
1922 Lima (Mantellum) wundata Desh. -
GILLET, p. 95.
v ? 1960 Lima undata Deshayes - MUROMTSIEVA,
JaNIN, p. 193, pl. 12, fig. 7.
? 1974 Ctenoides undatus (Deshayes) - DiMI-
TROVA, p. 88, pl. 44, fig. 5.
Material: Three incomplete right valves from Sa
Oche (Lanaitto), Lower Hauterivian (n. 779, 781,
784).
Dimensions (mm): n. 784: H =
UA = 78e.
Discussion: Ctenoides? undatus is very similar to
Acesta longa (ROEMER, 1836) (figured and de-
scribed in Woobs, 1904, p. 25, pl. 5, figs. 8-12) for
the general shape and ornamentation. The differ-

Dimensions (mm): H =

(39); L = (34);

ence seems to lie in the development of the scales,
which are larger in Ct. ? undatus than in A. longa.
The generic assignment is not certain because no
specimens with complete umbonal parts are availa-
ble.

Distribution: ?Valanginian, Hauterivian - Aptian
(?), Temperate and Tethyan Realms: France (Paris
Basin and SE), Sardinia, Germany, Switzerland,
Bulgaria, USSR (Crimea, Caucasus) (Text-fig. 16).

Limaria ? dubisiensis (PICTET and CAMPICHE, 18G9)
PL 7, figs. 4, 5; text-fig. 16
v ? 1847 Lima expansa, Forbes - DORBIGNY, p.
533, pl. 415, figs. 9-12 [non FORBES,
1845 = L. parallela (SOWERBY, 1812)].
v + 1869 Lima dubisiensis, Pictet et Campiche -
PicTET et CAMPICHE, p. 124, pl. 161, figs.
2, 3.
1900 Lima dubisiensis Pictet et Campiche -
WOLLEMANN, p. 27.
1922 Lima dubisiensis P. et Camp. - GILLET, p.
95.
v . 1926 Lima dubisiensis Pictet et Camp. -
RENNGARTEN, p. 53, pl. 2, figs. 3,4.
1955 Lima dubisiensis Pict. et Camp. - ERI-
STAVI, p. 19.
1957 Lima dubisiensis Pict. et Camp. - ERI-
STAVI, p. 42.
v . 1960 Lima dubisiensis Pictet et Campiche -
MUROMTSIEVA, JANIN, p. 192, pl. 12,
fig. 1.
1961 Lima f. dubisiensis Pictet et Campiche -
Prozorovski, p. 119, pl. 8, fig. 9.
v . 1961 Lima (Plagiostoma) dubisiensis Pictet
et Campiche - BoGDANOVA, p. 136, pl. 1,
figs. 10-12.
1966 Lima dubisiensis Pictet et Campiche -
BoGDaNoOvVA, p. 89.
v . 1966 Lima cf. carteroniana Orbigny - BOG-
DANOVA, p. 90, pl. 10, figs. 6, 7.
v . 1984 Limaria dubisiensis (Pictet and Cam-
piche) - DHONDT, p. 854.
Material: Four incomplete specimens with partial
shell preservation from Orosei (n. 304, 364) and Su



Praicargiu (Lanaitto) (n. 166, 170), uppermost Va-
langinian.

Discussion: The Sardinian specimens are poorly
preserved but show sufficient ornamentation to
permit identification. Lima Carterontana DOR-
BIGNY, 1847 from the Neocomian of France seems
closely related, but has relatively more ribs.
Distribution: ? Berriasian, Valanginian - Hauteri-
vian, ? Barremian: France, Germany, Switzerland,
Sardinia, USSR (Crimea, Caucasus, Turkmenia)
(Text-fig. 16).

Limaria ? elongata (SOWERBY, 1827)
Pl 7, tig. 9; text-fig. 17
v + 1827 Plagiostomaelongata - SOWERBY, p. 113,
pl. 559, fig. 2.
v . 1847 Lima parallela, d' Orbigny - DORBIGNY,
p- 539, pl. 416, figs. 11-14 [non Lima
parallela SOwWERBY, 1912)].
v ? 1847 Lima Astieriana, d'Orbigny - d'ORr-
BIGNY, p. 549, pl. 420, figs. 4-7.
v . 1852 Lima Itieriana Pictet et Roux -PICTET et
Roux, p. 484, pl. 40, fig. 5.
v . 1869 Lima Itieriana, Pictet et Roux - PICTET
et CAMPICHE, p. 156, pl. 1606, figs. 4, 5.
v . 1904 Lima (Mantellum) gaultina nom. nov. -
Woops, p. 31, pl. 5, figs. 16-20 (cum
Syn.)
v . 1904 Lima (Mantellum) elongata (Sowerby) -
Woobs, p. 34, pl. 6, figs. 5-7
(cum syn.).
1930 Lima Itieriana Pict. et Roux - PASSEN-
DORFER, p. 584.
v . 1939 Lima (Mantellum) gaultina Woods -
MARLIERE, p. 201.
? 1948 Lima itieriana Pictet et Roux - TAVANI,

p. 104.

? 1948 Lima cfr. gaultina Woods - TAvVaN],
p- 105.

? 1951 Lima cf. Itieriana Pictet et Roux - GI-
GOUT, p. 373.

1955 Lima (Mantellum) gaultina Woods -
Eristavy, p. 20, pl 1, fig. 9.
v . 1960 Lima gaultina Woods - MUROMTSIEVA,
JaniN, p. 194, pl. 12, fig. 9.
v . 1961 Lima (Mantellum) gaultina Woods -
SOBETSKI, p. 60, pl. 6, figs. 15,16.
. 1965 Lima elongata Sowerby - CIESLINSKI, p.
28, pl 2, fig. 3.
v . 1968 Lima (Mantellum) gaultina Woods -
PASTERNAK in PASTERNAK e? 4/, p. 181,
pl. 37, fig. 9.
1968 Lima (Mantellum) gaultina Woods -
JorRDAN & ScHMID, p. 063.
non 1974 Pseudolimea elongata (Sow.) - OEKEN-
TORP & SIEGFRIED, p. 105, pl. 13, fig. 5.
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v . 1977 Pseudolimea gaultina (Woods) - So-
BETSKI, p. 116, pl. 7, fig. 11
1979aPseudolimea parallela (d'Orb.) -
MonGIN, p. 416.

Material: One almost complete left valve from the
Upper Albian at Orosei, n. 50.

Dimensions (mm): H = (35); L = (30); R = 19.
Discussion: The specimen agrees with the descrip-
tion of Lima gaultina as given by Woobs (1904). L.
elongata and L. gaultina are stated to be different by
their rib shape, one having more rounded or at least
undivided ribs, the other having sometimes “ser-
rate” ribs. The differences are probably due only to
preservation; the discussions in literature concern-
ing “"rounded” versus “sharp” rib summits general-
ly indicated “steinkern” versus “shell” preserva-
tion. Most ot the English “Gault” specimens miss
the exterior shell layer and as a result some finer rib
details can no longer be seen, whereas the speci-
mens from the Chalk have retained complete shells,
and more ornamentation details remain visible.
The first were described as L. gawltina and the
second as L. elongata.

Lima Astieriana D'ORBIGNY, 1847 is based only
on moulds, and is therefore described as having
rounded ribs.

PERVINQUIERE (1912, from the Cenomanian of
Tunisia), TREVISAN (1937, from the Cenomanian of
Sicily), NALDINI (1949, from the Cenomanian of
Libya) described under the name Lima stieriana a
taxon with consistently more ribs than are present
on the European specimens of L. elongata. Lima
numidica PERON (1890) was erected for North Af-
rican specimens similar to L. elongata, but with
more ribs. Hence, it seems preferable to retain the
name numidica for specimens from North Africa
and Sicily. The specimens from Somalia described
by TaVANI (1948) as Lima itieriana and Lima cfr.
gaultina could belong to L. numidica but from the
descriptions it is not possible to have a precise idea
of their morphology.

Generic attribution: Most authors previously
placed limid species characterised by an oblique
shell shape and by well developed radial ornamen-
tation in the genus (or subgenus) Mantellum ROED-
ING, 1798. In the Treatise (MOORE, 1969) Mantel-
lum was synonymized with Lima BRUGUIERE, 1797.
The species group from the Cretaceous strata has
generally more numerous but less pronounced and
less regular ribs than can be seen on Lima lima
(LINNE), type species of the genus Limna. The same
species group is on average more oblique, some-
what larger and covered with less well defined ribs
than the genus Pseudolimea ARKELL in DOUGLAS
and ARKELL, 1932. This species group is in fact
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closest to Limaria LINK, 1807 (= Mantellum
MOERCH, non ROEDING), type species Lima inflata.
The difference is that it is difficult to ascertain
whether the Cretaceous species group has gaping
shells. This is why tentatively Lima elongata has
been assigned to Limaria.

Distribution: Albian and Cenomanian. Albian:
England, Germany, Poland, France, Switzerland,
Sardinia, USSR (Crimea, Ukraine, Georgia), ?Mo-
rocco. Cenomanian: England, Belgium, France,
?USSR (Moldavia), ?Somalia (Text-fig. 17).

Plagiostoma globosum (SOWERBY, 1836)
PL 7, figs. 6, 7; text-fig. 17
+ 1836 Lucina? globosa - SOWERBY in FITTON, p.
335, pl. 11, fig. 2.

v . 1847 Lima semiornata, d’'Orbigny - DOR-
BIGNY, p. 555, pl. 422, figs. 1-3.

? 1847 Lima albensis, d'Orbigny - DORBIGNY,
p- 541, pl. 416, figs. 15,16.

1885 Radula (Plagiostoma) semiornata

d’Orb. - NOETLING, p. 15, pl. 2, fig. 4.

v . 1904 Lima (Plagiostoma) semiornata, d'Or-
bigny - Woobs, p. 14, pl. 3, figs. 14 - 16;
pl 4, fig. 1.

v . 1904 Lima (Plagiostoma) globosa (Sowerby) -
Woops, p. 16, pl. 4, figs. 4-6.

1930 Lima globosa Sow. - PASSENDORFER,
p- 585.

v . 1939 Lima (Plagiostoma) semiornata d'Or-

bigny - MARLIERE, p. 89, pl. 5, fig. 13.
1959 Lima (Plagiostoma) semi-ornata (d'Or-
bigny) - FRENEIX, p. 219.

v . 1961 Lima (Plagiostoma) semiornata Or-
bigny - SOBETSKI, p. 59, pl. 6, figs.
13, 14.

. 1965 Lima (Plagiostoma) globosa (Sowerby) -
CIESLINSKI, p. 28, pl. 3, fig. 1.

v . 1968 Lima (Plagiostoma) hoperi sowerbyi
(Geinitz) - PASTERNAK in PASTERNAK et
al., p. 180, pl. 37, fig. 6 (non Lima So-
werby: GEINITZ, 1850 = Plagiostoma
Hoper: SOWERBY, 1822).

1977 Lima semiornata d’Orbigny - KOTE-
TISHVIL], p. 24, pl. 3, fig. 2.

v . 1977 Plagiostoma semiornatum (Orbigny) -

SOBETSKI, p. 98, pl. 6, fig. 15.
1979a"Lima” albensis - MONGIN, p. 420.
1984 Plagiostoma semiornatum (D’'Orbigny)

- DHONDT, p. 855.

Material: Two right valves (internal moulds with
shell fragments) from the Upper Albian of Orosei

(n. 129, 130).

Dimensions (mm):

n. 130: H=16.5 L=(16.7) UA=118°

n. 129: H=19.0 L= 18.8 UA=125°

Discussion: The descriptions of Plagiostoma globo-
sum and P. semiornatum by Woobps (1904) and
other authors do not indicate major differences
between the two taxa, beyond the former being
“inflated” and the latter being “compressed”. Many
specimens cannot easily assigned to "globosum” or
to “semiornatum’” because they are intermediate
between the two. This proves the two taxa repre-
sent extreme examples of variability within one
species, and that the inflation cannot be considered
as a diagnostic characteristic for the species. Strati-
graphically both taxa have similar ranges. Hence, P.
globosum (SOWERBY) and P. semiornatum (D'OR-
BIGNY) are considered as synonymous.

Distribution: Middle Albian to Upper Cenoman-
ian, north Temperate and northern Tethyan
Realms: S. England, Belgium, Spain, W. France,
Sardinia, Poland, USSR (Ukraine, Moldavia, Cau-
casus) (Text-fig. 17).

Fam. GRYPHAEIDAE

Aetostreon latissimum (LAMARCK, 1801)
Pl. 8, figs. 1a-7; pl. 9, figs. 1-6; text-fig. 18
+ 1801 Gryphaea latissima - LAMARCK, p. 399.
1819 Gryphaea latissima - LAMARCK, p. 199.
1821 Gryphaea Couloni, Def. - DEFRANCE,
p- 534.

. 1822 Gryphaea sinuata - SOWERBY, p. 43,
pl. 336.

. 1822 Gryphea Aquila, A. Br. - BRONGNIART in
CUVIER et BRONGNIART, pp. 96, 399, pl.
9, fig. 11.

v . 1833 Exogyra Aquila Nobis - GOLDFUSS, p. 36,
pl. 87, fig. 3.

. 1842 Exogyra sinuata Auct. - LEYMERIE, pp.
16, 17 (var. Latissima: pl. 12, fig. 1; var.
Elongata: pl. 12, fig. 2).

. 1842 Exogyra subsinuata Leym. - LEYMERIE,
pp- 16,17 (var. Subsinuata: pl. 12, fig. 3;
var. Dorsata: pl. 12, fig. 4; var. Falci-
formis: pl. 12, fig. 5; var. Aquilina Bour-
guet: pl. 12, figs. 6, 7).

. 1847 Ostrea Couloni, d'Orbigny - D'ORBIGNY,
p. 698, pl. 466, figs. 1-4; pl. 467, figs. 1-3.

. 1847 Ostrea aquila,d' Orbigny - DORBIGNY, p.
706, pl. 470, figs. 1-4.

. 1853 Ostrea aquila d’Orbigny - PICTET et
Roux, p. 520, pl. 48, figs. 1, 2.

. 1858 Ostrea Couloni, (Defrance) d’'Orbigny -
PICTET et RENEVIER, p. 138.

. 1859 Ostrea CouloniD'Orb. - VILANOVA, pl. 3,
fig. 24.

1861 Ostrea Couloni (Defrance), d’Orbigny -
DE LorioL, p. 110.

. 1865 Ostrea aquila, Orbigny - COQUAND,

p- 350.



. 1869

. 1869

. 1871

. 1878
1889

1890
. 1890

1896

v . 1897

. 1900
1900
1900

. 1903

non 1905

v . 1907
. 1907

. 1910
1912

v . 1912
. 1914
1922

1924
v . 1926

v . 1926

v . 1926

v ? 1926

Ostrea Aquila Orbigny - COQUAND, p.
158, pl. 61, figs. 4-9.

Ostrea Couloni, Orbigny - COQUAND, p.
180, pl. 65, fig. 10; pl. 71, figs. 8-10; pl.
74, tigs. 1-5; pl. 75, figs. 1-6,22.
Ostrea Couloni, (Defrance) d’'Orbigny -
PicteT et CAMPICHE, p. 287, pl. 187, figs.
1-3; pl. 188, figs. 1, 2; ? pl. 192, fig. 1.
Aetostreon latissimum Lamarck sp. -
BaYLE, pl. 139, figs. 1-3.

Ostrea Couloni Defr. (var. aquila) -
Toura, p. 81.

Ostrea Aquila Orb. - TouLa, p. 340
Ostrea (Exogyra) Hauers n.sp. - TOULA,
p- 340, pl 5, fig. 3.

Exogyra Couloni Defrance - WOLLE
MANN, p. 831

Ostrea Couloni, (Defrance) d’Orbigny -
KARAKASCH, p. 34, pl. 1, fig. 3; pl. 3,
figs. 10-11.

Exogyra Couloni Defrance - WOLLE-
MANN, p. 8, pl. 1, fig. 1.

Exogyra Couloni Defr. - BURCKHARDT,
p- 18, pl. 21, figs. 7.8; pl. 22, fig. 3.
Exogyra aquila Brongniart - BURCK-
HARDT, p. 19, pl. 22, fig. L
Gryphoea Couloni Defrance - BIGOT,
3 figs.

Exogyra Couloni (Defr.) Pictet et Cam-
piche - DACQUE, p. 14, pl. 2, figs. 6-8 (=
Ceratostreon sp.).

Ostrea (Exogyra) Couloni d'Orb. -
KARAKASCH, p. 180.

Exogyra Couloni Defr. - DENINGER,
p- 468.

Gryphaea latissima Lamarck - PERVIN-
QUIERE, 8 figs.

Exogyra latisstma Lamarck - PERVIN-
QUIERE, p. 176.

Exogyra sinuata (Sowerby) - WooDs, p.
395, text-figs. 194-214; ? pl. 41, fig. 13.
Exogyra Couloni Defr. - LANGE, p. 217,
pl. 16, fig. 7; pl. 18, figs. 2-4.
Exogyra latissima Lk. - GILLET, p. 102.
Exogyra latissima Lk. - GILLET, p. 69.
Exogyra latissima Lamarck, forma zypi-
ca - RENNGARTEN, p. 60, pl. 3, fig. 7; pl.
4, fig. 1.

Exogyra subsinuata Leymerie, forma
typica - RENNGARTEN, p. 61, pl. 4, fig. 4;
pl. 5, fig. L

Exogyra subsinuata Leym. var. falci-
formis Leym. - RENNGARTEN, p. 62, pl.
4, fig. 5; pl 6, fig. 1.

Exogyra aquilina Leymerie var. La-
marcki var. n. - RENNGARTEN, p. 63, pl.
6, fig. 2; pl. 7, fig. 1.

2 1931

. 1931

. 1948

1948
? 1948
. 1948

1951

1954
. 1957
. 1957

1957

1957

. 1960

. 1960

. 1961
. 1961
. 1961
. 1962
. 1968
. 1970

. 1971

1974

1975

2 1980

. 1980
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Exogyra couloni d'Orbigny var. lexfuen-
si5 n. var. - WEAVER, p. 228, pl. 19, figs.
93a, b.

Exogyra couloni (Defrance) d'Orbigny -
WEAVER, p. 229, pl. 19, figs. 88-91
(cum syn.).

Exogyra latissima Lmk. - TAVAN, p.
109, pl. 6, figs. 1,2,7; pl. 7, figs. 6, 10; pl.
8, fig. 3.

Exogyra Couloni Defrance sp. - CHAR-
LES, p. 13.

Exogyra Coquandi nov. sp. - CHARLES, p.
14, pl. 1, figs. 1, 2.

Exogyra latissima Lamk. - FABRE in
COLLIGNON, p. 57.

Exogyra couloni d'Orbigny - GIGOUT,
p. 354.

Exogyra latissima (Lamarck) - Cox,
p- 629.

Exogyra subsinuata Leym. - ERISTAVI,
p- 44.

Exogyra subsinuata Leym. aff. var. falcs-
formis Leym. - ERISTAVI, p. 44.
Exogyra subsinuata Leym. var. crimica
nov. var. - ERISTAVI, p. 44, pl. 2, fig. 1.
Exogyra aff. subsinuata Leym. - ERISTA-
VI, p. 44.

Amphidonta subsinuata Leymerie -
MUROMTSIEVA, JANIN, p. 199, pl. 16,
figs. 1-4.

Amphidonta latissima Lamarck - Mu-_
ROMTSIEVA, JANIN, p. 200, pl. 17, figs.
1-3.

Exogyra subsinuata Leymerie - PrROZO-
ROVSKI, p. 124, pl. 9, fig. 3.
Exogyra falciformis Leymerie - PROZO-
ROVSKIL, p. 125, pl. 10, fig. 1; pl. 11, fig. 1.
Exogyra latissima (Lamarck) - PROZO-
ROVSKIL, p. 126, pl. 12, fig. 1; pl. 13, fig. 3.
Exogyra latissima (Lamarck) - BRITISH
MuseuM, p. 152, pl. 54, fig. 4.
Exogyra couloni Defr. - KEMPER, p. 30,
etc., pl. 2, fig. 4; pl. 18, fig. 10.
Amphidonta subsinuata Leym. -
Kotetisuvi, p. 53, pl. 2, fig. 9.
Aetostreon latissimum (Lamarck) -
STENZEL in MOORE, p. N1117, fig.
J92(1).

Exogyra couloni (Defrance) - OEKEN-
TORP & SIEGFRIED, p. 151, pl. 13, fig. 7.
Aetostreon latissimum (Lamarck) - Pu-
GACZEWSKA, p. 51, pl. 7, fig. 1; pl. 8, figs.
1-7; pl. 9, figs. 1-4.

Aetostreon counloni (Defrance) (juvenis
et varietas) - MONGIN, p. 126.
Aetostreon latissimum Lamarck -
FiscHER, p. 216, pl. 101, figs. 1, 2.
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. 1982 Aetostreon latissimum Lamarck -
STUHMER, SPAETH, SCHMID, p. 52, pl. 6,
fig. 2; pl. 7, figs. 1, 2; pl. 8, fig. 1.

. 1984 Aetostreon couloni (sensu D’'Orbigny) -
DHONDT, p. 856.

. 1984 Aetostreon latissimum (Lamarck) -
DHoONDT, p. 856.

Material: Aetostreon latissimum is the most fre-
quently occurring bivalve species in the Lower Cre-
taceous of Eastern Sardinia. Numerous specimens
are found at all localities in the marly uppermost
Valanginian and Lower Hauterivian deposits
(more than one hundred specimens available).
Some beds of that age contain almost no other
species. A. latissimum occurs also throughout the
calcareous Upper Hauterivian and Lower Barre-
mian but not commonly and the specimens are
somewhat smaller and wider than in older strata.
The outer shell layers are often silicified with bee-
kite (PL. 8, figs. 4,5; pl. 9, figs. 2,3). Collected speci-
mens are frequently incomplete; hence, it seems
pointless to measure them, but as indication a large
specimen (n. 481, Sa Oche) easily reaches H > 150
mm.

Discussion: A. latissimum has been so often and
extensively discussed and interpreted in so many
ways since more than 150 years that it seems com-
pletely useless to continue the discussion of its exact
identity. To give an idea of the complexity of the
problem and to explain our concept of the species it
suffices to read through the long but nevertheless
incomplete synonymy list which we have given.
This makes obvious that our concept of A. latissi-
mum assumes a particularly broad variability sug-
gested by the study of “populations” rather than of

single specimens. Therefore we consider the nu-
merous names used in literature as representing
only morphotypes without taxonomic or stratigra-
phic value. All things considered, our interpreta-
tion is not very far from that (excluding the adopted
specific name) which arises from careful reading of
the text of PICTET and CAMPICHE (1871, pp. 287 -
294). In fact as is the case in Switzerland (PICTET
and Roux, 1853; PicTET and CAMPICHE, 1871), in N.
Germany, etc. (WOLLEMANN, 1900; Woobs, 1912)
also in Sardinia, particularly in the Lower Hauteri-
vian, different morphotypes occur together. A way
to explain the broad variability of A. latissimum
could be to assume that it was induced by environ-
mental factors, especially the nature of the sub-
strate on which the specimens lived and the space
available when they formed "banks”. A possible
confirmation of the connection between the shape
of the shell and the substrate can be suggested by
the prevailing morphotypes in the different Sardi-
nian deposits. In the Upper Valanginian and Lower
Hauterivian marly sediments most A. latissimum
specimens have a very convex left valve, a strongly
developed keel and a steep posterior side. In the
Upper Hauterivian -Lower Barremian when the
substratum was calcareous the prevailing morpho-
type had a less strongly developed keel and some-
what less convex left valve.

Distribution: A. latissimum is very widely distri-
buted in Temperate and Tethyan Realms, South
America (Argentina, Chile, Colombia), Africa (N.
Africa, Somaliland, Madagascar, Tanzania), Eurasia
[England, Germany, Spain, France, Switzerland,
Sardinia, Bulgaria, USSR (Crimea, Caucasus,
Turkmenia)]. Valanginian to Aptian (Text-fig. 18).



Ceratostreon boussinganlti (DORBIGNY, 1842)
PL 7, figs. 11a, 11b; text-fig. 18

+ 1842

p . 1847

non 1858

non 1861

? 1865

non 1868

p . 1869

p . 1869

1869

. 1871
2 1900
1900

v . 1907

2 1907

1910

1912

? 1916

Exogyra Boussingaultii, d'Orb. - DOR-
BIGNY, p. 91, pl. 18, fig. 20; pl. 20,
figs. 8, 9.

Ostrea Boussingaultsi, d’'Orbigny -
D'ORBIGNY, p. 702, pl. 468, figs. 1-3 [non
figs. 6-9 = Ceratostreon tuberculiferum
(KocH and DUNKER, 1837)].

Ostrea Boussingaulti - PICTET et RENE-
VIER, p. 140, pl. 19, fig. 5.

Ostrea Boussingaultss, d'Orbigny - DE
Loriol, p. 111, pl. 14, figs. 8,9 [= Cera-
tostreon tuberculiferum (KoCH and
DuUNKER, 1837)].

Ostrea Boussingaulti, Orbigny - Co-
QUAND, p. 352.

Ostrea Boussingaulti, d'Orbigny - DE
LorioL, p. 50, pl. 3, figs. 14-16 [= Cera-
tostreon tuberculiferum (KocH and
DUNKER, 1837)].

Ostrea Boussingaultii, d'Orbigny - DE
LorioL in DE LORIOL et GILLIERON, p. 26,
pl. 2, fig. 1 [non pl. 1, fig. 23 and pl. 2,
figs. 2-4 = Ceratostreon tuberculiferum
(KocH and DUNKER, 1837)].

Ostrea Boussingaulti, Orbigny - Co-
QUAND, p. 161, pl. 64, figs. 4-10; pl. 74,
figs. 16-18, ? pl. 64, figs. 14-18; ? pl. 65,
fig. 7 [non pl. 64, figs. 11-13 = C. tuber-
culiferum (KocH and DUNKER, 1887);
nec pl. 64, figs. 19, 20 = Ilymatogyra
pellicoi (DE VERNEUIL and COLLOMB,
1853); nec pl. 74, figs. 19, 20 = Cerato-
streon gurgyacensis (COTTEAU, 1853)].
Ostrea Minos, H. Coquand - COQUAND,
p- 183, pl. 64, figs. 1-3; pl. 73, figs. 5 - 9;
pl. 74, figs. 14, 15.

Ostrea Minos, Coquand - PICTET et
CAMPICHE, p. 278, pl. 185, figs. 1-4.
Ostrea Minos Coqu. - MULLER, p. 548, pl.
23, fig. 1.

Ostrea Minos Coquand - WOLLEMANN,
p- 15, pl 1, fig. 2.

Ostrea (Exogyra) Minos Coq. - KARA-
KASCH, p. 181, pl. 18, figs. 1,3,4,5,7, 8;
pl. 21, fig. 28 (first four of upper row).
Ostrea minos Coqu. - Haupr, p. 210, pl.
8, fig. 4.

Ostrea (Exogyra) Minos Coqu. -
KRENKEL, p. 206, pl. 20, fig. 4; pl.
21, fig. 7.

Exogyra Boussinganlti d'Orbigny -
PERVINQUIERE, p. 188.

Exogyra Boussingaulti d'Orbigny -
DouviLLg, p. 171, pl. 21, fig. 16.
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? 1921 Exogyra Boussingaulti, var. Minos
Coq. - GILLET, p. 23, pl. 2, figs. 13, 14.
v ? 1926 Exogyra cf. Minos Coq. - REN-
NGARTEN, p. 59.
1931 Ostrea minos Coquand - WEAVER, p.
222, pl. 18, figs. 82, 83.

? 1934 Exogyra yabei nov. sp. - NAGAO, p.
202, pl. 25, fig. 7; pl. 26, fig. 1; pl. 27,
fig. 1; pl. 28, figs. 1, 2; pl. 29, figs.
1, 14.

1948 Exogyra Minos (Coquand) - TAVANI, p.
111, pl 5, figs. 3, 5, 6.

1951 Exogyra boussingaulti d'Orbigny - GI-
GOUT, p. 354.

. 1954 Exogyra minos (Coquand) - Cox, p.

630, pl. 65, fig. 5; pl. 66, fig. 2.
1956 Exogyra minos Coquand - BENAVIDES-
CACERES, p. 375.
1956 Exogyra boussingaulti d'Orbigny -
BENAVIDES-CACERES, p. 375.
v . 1960 Exogyra minos Coquand - MUROMT-
SIEVA, JANIN, p. 199, pl. 15, figs. 2-5.
v ? 1965adAmphidonta (Ceratostreon) yabei
(Nagao) - Havami, p. 345, pl. 49, fig.
12; pl. 50, figs. 3-6.
1975 Ceratostreon minos (Coquand) - Pu-
GACZEWSKA, p. 54, pl. 10, figs. 1-8; pl.
11, figs. 1-14; pl. 16, fig. 6.
v . 1980 Ceratostreon ? fragilis Bogdanova, sp.
nov. - BoGDANOVA, p. 26, pl. 9, figs. 5 -7.
1980 Ceratostreon minos (Coquand) -
MoONGIN, p. 125, text-fig. 3.

. 1983 Ceratostreon minos (Coquand) - BoG-
DANOVA in LuppPoV et al., p. 84, pl. 15,
figs. 5-7; pl. 16, figs. 4-10; pl. 17, figs.
1-13; pl. 18, figs. 1-3.

Material: One poorly preserved specimen from
Carchinarzos (Monte Albo) (n. 340) and two
from Sa Oche (Lanaitto) (n. 263, 476), Lower
Hauterivian.

Dimensions (mm): H of best preserved speci-
men = (67).

Discussion: The Sardinian specimens agree with
the descriptions given by previous authors.

The differences stated as existing between Exo-
gyra Boussingaulti DORBIGNY and Ostrea Minos
CoQUAND are not really founded. The specimens
from Colombia, which were described by D'OR-
BIGNY (1842) under the name Boussingaulti, were
considered by later authors (mainly in publica-
tions on South American material) as being iden-
tical with European specimens for which the
name minos had been erected by CoQUAND
(1869). Thus minos becomes a junior synonym of
boussingaults.
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Exogyra yabei NAGAO, 1934 from the Aptian-
Albian of Japan seems similar to Ceratostreon
boussinganlti, but the preservation of the Japanese
specimens, mainly right valves, is not totally satis-
factory. Hence, the query.

C. ? fragilis BOGDANOVA, 1980, from the Lower
Valanginian of Mangyschlack, shows according to
its author only shallow plications, and relatively
few of those. This does not allow a specific distinc-
tion from C. boussingaulti. The relatively small size
of C. ? fragilis might be environmentally induced.

C. boussingaulti is the oldest in a series of similar

species: C. boussingaulti (Valanginian - Aptian, Al-
bian?); C. flabellatum (GoLDFuUss, 1835) (Albian
-Cenomanian); C. pliciferum (DUJARDIN, 1837)
(Turonian - Maastrichtian). MORONI and Ricco,
1968 (p. 54) stated that C. boussingaults is syn-
onymous with C. flabellatum, which they consider
as a long ranging species. They base their opinion
on TREVISAN (1937), who founded his views on a
partial misinterpretation of PERON (1890-1891, pp.
128-129). There is no doubt that C. flabellatum and
C. boussingaults are closely related, but the Early
Cretaceous C. boussingaunlti, despite what MORONI
and Ricco stated, is consistently covered with fewer
and somewhat broader generally undivided plica-
tions.
Distribution: Berriasian?, Valanginian - Aptian,
Albian?: South America (Argentina, ?Chile, Peru,
Colombia, Trinidad), Africa (Morocco, Tunisia,
?Egypt, Somalia, ?Tanzania), Eurasia [Germany,
Poland, Switzerland, Spain, France, Sardinia, USSR
(Crimea, Caucasus, Mangyschlack), ?Japan] (Text-
fig. 18).

Ceratostreon cf. tuberculiferum (KocH and
DUNKER, 1837)

Two small, smooth exogyrine valves with a well
developed carina and incompletely preserved shell
without strong ornamentation from the uppermost
Valanginian of Su Praicargiu (n.877,879) are close
to Ceratostreon tuberculiferum (KOCH and
DUNKER, 1837) (figured in Woobs, 1913, pl. 61,
figs. 7-11) because of the general shape, size etc.
However, the preservation does not allow a definite
identification.

Fam. OSTREIDAE

Rastellum “rectangulare” (ROEMER, 1839)
PL 7, figs. 12a-13

This group of oysters is in need of revision. The
criteria used by the various authors for distinction
between the many Cretaceous Rastellum “species”
described (as "Alectryonia”, " Lopha”, " Arctostrea”)
are vague and do not take into consideration speci-
fic variability. Traditionally the Early Cretaceous
specimens have been named R. rectangulare (ROE-

MER, 1839), and this is also done here, but it is
understood that no precise diagnosis of the species
can be given at this point.

In Eastern Sardinia Rastellum specimens have
been found frequently; they are particularly abun-
dant in the marly beds of latest Valanginian - earli-
est Hauterivian age of Carchinarzos (M. Albo) (n.
330,341), Orosei (n. 108, 270, etc.), Sa Oche (n. 179,
524, etc.), Su Praicargiu (n. 171, 878, etc.) and Pi-
schina Urtaddala (Gorropu) (n. 155, etc.).

Distribution: Rastellum ‘“rectangulare” is very
widely recorded from Valanginian to Aptian in
England, Germany, France, Switzerland, Spain,
Romania, Bulgaria, USSR (Crimea, Caucasus, Cen-
tral Asia).

Subcl. PALAEOHETERODONTA

Fam. TRIGONIIDAE

Trigonia (Trigonia) carinata AGASSIZ, 1840
PL 10, figs. 1-6; text-fig. 19

+ 1840 Trigomia carinata Ag. - AGASSIZ, p. 43,
pl. 7, figs. 7-10.

1840 Trigonia sulcata Ag. - AGASSIZ, p. 44, pl.
8, figs. 5-11; pl. 11, fig. 16 (non Trigonia
sulcata GOLDFUSS in DECHEN in DE La
BECHE, 1832).

1842 Trigonia harpa, Desh. - LEYMERIE, p. 8,
pl. 9, fig. 7.

1843 Trigonia harpa, Leymerie - MATHERON,
p. 166, pl. 22, figs. 1-4.

. 1844 Trigonia carinata, Agassiz - DOR-
BIGNY, p. 132, pl. 286, figs. 1 - 7.
. 1859 Trigonia Carinata Agas. - VILANOVA,

pl. 3, fig. 19.
1865 Trigonia carinata, Agassiz - COQUAND,
p.- 325.

1866 Trigonia carinata, Agassiz - PICTET et
CAMPICHE, p. 365 (cam syn.).
. 1877 Trigonia carinata, Ag. - LYCETT, p. 179,
pl. 35, figs. 3-6.
1897 Trigonia carinata, Agassiz - KARa-
KASCH, p. 65, pl. 3, fig. 3.
1900 Trigomia carinata Agassiz - WOLLE-
MANN, p. 86, pl. 4, figs. 6, 7.
1900 Trigonia carinata Ag. - BURCKHARDT, p.
22, pl. 25, figs. 6-8.
1900 Trigonia carinata, Agassiz - WoOODS,
p. 90.
. 1903 Trigonia carinata, Ag. - BURCKHARDT, p.
75, pl. 13, fig. 6; pl. 14, fig. 3.
1912 Trigonia carinata Agassiz - PERVIN-
QUIERE, p. 217.
. 1922 Trigonia carinata Ag. - GILLET, p. 53, pl.
2, fig. 9.
1924 Trigonia carinata Agassiz - GILLET, p.
78, text-fig. 38.
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A Quadratotrigonia nodosa
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? 1931 Trigonia carinata Agassiz - WEAVER, p.
263, pl. 26, figs. 137-141; pl. 27,
figs. 147-149.

Trigonia carinata Ag. - LAMBERT, p. 380,
pl. 8, fig. 5.

Trigonia carinata Agassiz - MORDVILKO
et al, p. 131, pl. 23, fig. 1.
Trigonia carinata Agassiz - GIGOUT,
p- 353.

Trigonia carinata Agass. - ERISTAV],
p- 38.

Trigonia (Trigonia) carinata Agassiz
subspecies caspia Saveliev subsp. n. -
SAVELIEV, p. 194, pl. 1, figs. 1-3; pl. 2,
fig. 1.

Trigonia carinata Agassiz - MUROMT-
SIEVA, JANIN, p. 205, pl. 19, figs. 1, 2.
Trigonia (Trigonia) carinata Agassiz -
DiMITROVA, p. 93, pl. 45, figs. 2, 3
(cum syn.).

Trigonia carinata Agassiz - FISCHER, p.
216, pl. 101, fig. 7.

Material: Trigonia carinata occurs very abundantly
(more than 60 specimens collected) in the Lower
Hauterivian of the Lanaitto area (n. 533-575, etc.).
It is also present in the Lower Hauterivian of the
Carchinarzos (M. Albo) (n. 337) and Orudé (Dorga-
li) (n. 833) areas.

Dimensions (mm): On a large specimen H > 60.

. 1944
1949
1951
1957

. 1958

. 1960

. 1974

. 1980

Discussion: The preservation of the Sardinian speci-
mens varies; all transitions are found between 1)
smooth internal moulds with muscle scar imprints
(PL. 10, fig. 6), 2) smooth internal moulds with
muscle scars and commarginal ornamentation (PL
10, figs. 4,5) and 3) composite moulds with an exact
reproduction of the external ornamentation but no
muscle scars, a strong carina delimiting the anterior

from the posterior part, and the posterior area
bearing radial ribs as well as commarginal orna-
mentation. (PL 10, figs. 1 - 3).

The species is well known and has been discussed
and illustrated by previous authors; the Sardinian
specimens agree perfectly with their descriptions.
Distribution: Valanginian - Aptian: S. England,
Germany, Spain, SE France, Switzerland, Sardinia,
Bulgaria, USSR (Crimea, Caucasus, Mangyschlack),
Tunisia, Morocco, Argentina (Text-fig. 19).

Quadratotrigonia nodosa (SOWERBY, 18206)

PL 9, figs. 7, 8; text-fig. 19

+ 1826 Trigonia nodosa - SOWERBY, p. 7, pl. 507,
fig. 1.

Trigonia cincta Ag. - AGASSIZ, p. 27, pl. 7,
figs. 21-23; pl. 8, figs. 2-4.

Trigonia rudis, Parkinson - D'ORBIGNY, p.
137, pl. 289, figs. 1-5 (non PARKINSON,
1811).

Trigonia nodosa Sowerby - PICTET et
Roux, p. 454, pl. 35, fig. 5.
Trigonia daedalea, Parkinson - PICTET, et
RENEVIER, p. 92, pl. 12, fig. L
Trigonia nodosa, J. SOWERBY - PICTET et
RENEVIER, p. 94, pl. 12, fig. 2.
Trigonia nodosa, J. Sowerby - COQUAND,
p- 323.

Trigonia cincta, Agassiz - PICTET et CAM-
PICHE, p. 308.

Trigonia nodosa Sow.-LYCETT, p. 106, pl.
25, figs. 1, 2; pl. 37, figs. 5, 6.
Trigonia nodosa Sow. Var. Orbignyana -
Lycert, p. 107, pl. 24, figs. 1-3.
Trigonia nodosa, Sowerby - KARAKASCH,
p. 67.

Trigonia nodosa Sowerby - WOLLEMANN,
p- 90, pl. 4, fig. 8.

Trigonia nodosa, Sowerby - Woobs, p. 78
(cum syn.).

. 1840

. 1844

1852
1858
. 1858

1865
. 1869
. 1875
. 1875

1897
. 1900

1900
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1900 Trigonia aff. nodosa Sow. - BURCKHARDT,
p. 22, pl. 25, figs. 4, 5.

1920 Trigonia nodosa Sow. et var. - GILLET, p.
153, etc, pl. 7, figs. 1, 2.

. 1921 Trigonianodosa Sow.var. Orbignyana Ly-

cett - GILLET, p. 11, pl. 11, fig. 5.
1922 Trigonia nodosa Sow. - GILLET, p. 52.
1924 Trigonia nodosa Sow. - GILLET, p. 94, text-
fig. 50.
1924 Trigonia nodosa variété Orbignyana Lyc. -
GILLET, p. 94.
? 1948 Trigonia cincta Agassiz - CHARLES, p. 22.
1949 Trigonia nodosa Sowerby var. karakaschi
Mordvilko - MORDVILKO et 4., p. 129, pl.
24, fig. 1.

. 1958 Quadratotrigonia (Quadratotrigonia) no-
dosa (Sowerby) - SAVELIEV, p. 253, pl. 23,
figs. 1, 2.

. 1958 Quadratotrigonia (Quadratotrigonia) no-
dosa (Sowerby) var. orbignyana (Licett)-
SAVELIEV, p. 257, pl. 25, fig. L

. 1960 Quadratotrigonia nodosa Sowerby - Mu.
ROMTSIEVA, JANIN, p. 206, pl. 20, figs.
1-3.

. 1969 Yaadia (Quadratotrigonia) nodosa (So-
werby) - Cox in MOORE, p. N487, text-fig.
D74(3).

. 1974 Quadratotrigonia (Quadratotrigonia) no-
dosa nodosa Sowerby - DIMITROVA, p. 99,
pl. 47, figs. 3, 4.

1974 Quadratotrigonia (Quadratotrigonia) no-
dosa orbignyana (Lycett) - DIMITROVA, p.
100, pl. 47, fig. 6.
Material: Unlike Trigonia carinata, Quadratotrigo-
nia nodosa is rare in the Lower Hauterivian de-
posits of the Lanaitto area; at Sa Oche 2 incomplete
composite moulds (one left and one right valve, n.
193 and 245) have been collected.

Discussion: The Sardinian specimens agree with
descriptions and figures of the authors listed above.
Eastern European palaeontologists continue to
subdivide Q. nodosa into infraspecific groups. Con-
cerning the “differences” between Q. nodosa and Q.
nodosa orbignyana, we have the impression that no
changes have taken place which cannot be ex-
plained by ecophenotypic variability. There might
be an evolutionary change in time: the orbignyana
morphotype co-occurs with the nodosa morpho-
type more often in younger strata, which means
towards the end of the range of the species. In how
far this varying morphology is evolutionary and not
sediment-related remains to be proved.

Generic attribution: Trigonia nodosa SOWERBY is
the type species of Quadratotrigonia DIETRICH,
1933, which is considered by Cox in MOORE (1969)
as subgenus of Yaadia CRICKMAY, 1930. SAUL (1978)

interpreted Yaadia differently from Cox in MOORE,
and considered the genus as being restricted to
North America. Her opinion seems founded and
we have followed it; therefore we consider Quadra-
totrigonia as an independent genus.

Distribution: Valanginian-Aptian: Southern Eng-
land, France, Germany, Spain, Switzerland, Sardi-
nia, Bulgaria, USSR (Crimea, Caucasus), ? Argenti-
na (Text-fig. 19).

Pterotrigonia sp.

One internal mould of a right valve from the
Upper Berriasian-Lower Valanginian of the Sa
Oche area (n. 209). It could be a specimen of Ptero-
trigonia caudata (AGASSIz, 1840) (known from the
Valanginian to Aptian) but the preserved orna-
mentation is too faint for a specific identification.

Subcl. HETERODONTA

Fam. LUCINIDAE

“Lucina” valdensis PICTET and CAMPICHE, 1866
PL 11, fig. 9

+ 1866 Lucina valdensis, Pictet et Campiche -

PicTET et CAMPICHE, p. 288, pl. 122, fig. 7.

1924 Phacoides valdensis, Pict. et Camp. -
GILLET, p. 121.

Material: One incomplete composite mould of a left
valve from the Gargasian (Upper Aptian) of Orosei
(n. 758).

Dimensions (mm): H = (17); L = (20).
Discussion: The only specimen agrees with the
description and figure of PICTET and CAMPICHE
(1866) for the shell shape as well as for the orna-
mentation (strong commarginal ribs, elevated
above the shell surface and separated by much wid-
er intervals).

The preservation of the specimen from Sardinia
(and of the species as described by previous au-
thors) does not allow certainty as to its generic
attribution. Hence the use of inverted commas to
indicate the lack of certainty; the normal use would
require a questionmark, but in this case we prefer
an informal mark to indicate even greater uncer-
tainty.

Distribution: This species seems rare; it has pre-
viously only been recorded from Aptian of Switzer-
land. It occurs in beds of similar age in Sardinia.

“Lucina’ sp.

One bivalved internal mould (n.876: H=22;L =
25; B = 13,5 mm) has been collected from the
Berriasian of Sos Tinzosos (Lanaitto). It shows the
pallial line and muscle scars clearly. It cannot be
attributed to any of the taxa previously described in
literature. The nearest is “Lucina” germani PICTET
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® Sphaera corrugata

30

30

and CAMPICHE, 1866, pl. 122, fig. 5, from the Valan-
ginian of Nozeroy (Switzerland), which, however,
is much larger and somewhat less inflated.

Fam. MACTROMYIDAE

Thetis minor SOWERBY, 1826.

Pl 7, fig. 14
+ 1826 Thetis minor - SOWERBY, p. 21, pl. 513,
figs. 5, 6.

. 1846 Thetis laevigata, d'Orbigny - DOR-
BIGNY, p. 452,pl. 387, figs. 1 - 3 (not the
synonymy!).

non 1846 Thetis minor, Sowerby - DORBIGNY, p.
453, pl. 387, figs. 4-7 (= Thetis gene-
vensis PICTET and Roux, 1852).

. 1865 Thetis minor, Sowerby - PICTET et CAM-
PICHE, p. 202, pl. 112, fig. 4.

. 1865 Thetis laevigata, d'Orbigny - PICTET et
CaMPICHE, p. 203, pl. 112, figs. 2, 3.

. 1884 Thetis minor Sow. - WEERTH, p. 41, pl.

9, figs. 5, 6.
1897 Thetis minor, Sowerby - KARAKASCH,
p- 79.

. 1898 Thetis laevigata, d'Orbigny - SKEAT and
MAaDSEN, p. 176, pl. 7, figs. 7-9.
. 1900 Thetis minor Sowerby - WOLLEMANN, p.
118.
. 1907 Thetironia minor (Sowerby) - Woobs,
p. 167, pl. 25, fig. 15; pl. 26, figs. 1-8.
1922 Thetironia minor Sow. - GILLET, p. 71.
1924 Thetironia minor Sow. - GILLET, p. 116,

text-fig. 73.

? 1955 Thetironia minor Sow. - ERISTAVI,
p- 20.

? 1957 Thetironia minor Sow. - ERISTAVI,
p- 42.

1960 Thetironia minor Sowerby - MUROMT-
SIEVA, JANIN, p. 213, pl. 25, figs. 5a, b.
1973 Thetironia minor Sowerby - GLAZUNO-
va p. 65, pl. 36, figs. 1, 2.
? 1979aThetis minor - MONGIN, p. 420.

One internal mould of a left valve from Sa Oche,
Lower Hauterivian (n. 725, H=16.1; L=17; B’ =
6.4 mm) is similar to descriptions and figures in
PicTET and CaMPICHE (1865) and Woobps (1907).
The specimen is relatively small, but the shape is
identical, yet there are no clearly visible traces of the
typical pallial line.

Discussion: Generally Thetis minor has been re-
corded from Aptian deposits. However, WEERTH
(1884) and WOLLEMANN (1900) already described it
from Neocomian strata. DE LORIOL (1861) erected a
Neocomian Thetis species, T. Renevieri, which
does not seem very different, but the Sardinian
specimen has the umbo more centrally placed than
is the case on the figures available of T. Renevier:. It
does not seem impossible that further study would
prove both taxa to be conspecific. In Russian litera-
ture Thetis minor from the Aptian - Albian is cited
with many "varr.” (subspp.?) (such as minor mi-
nor, minor nolani, minor transversa, etc.) by
MORDVILKO ¢# a/. (1949), RENNGARTEN (1926) and
others. It is extremely difficult to assess the exact
meaning of these different “varr.”. Often they seem
to refer only to somewhat deformed specimens. We
considered it preferable not to use them without
more information.

Distribution: Hauterivian - Aptian, ? Albian: Eng-
land, France, Sardinia, Germany, USSR (Russian
Platform, ? Crimea, Caucasus, Kopet Dag, Man-
gyschlack). Recorded from boulders in Denmark.



46

Fam. FIMBRIIDAE

Sphaera corrugata SOWERBY, 1822.
PL 10, figs. 7 - 10; text-fig. 20

+ 1822
. 1842

. 1843
v . 1844
. 1856

. 1859
1861
1865

. 1866

? 1882
. 1892
. 1892
. 1897
. 1900

1907

v . 1907

. 1913
. 1913
. 1914
1916
. 1921
. 1922
1933
? 1937
1948

. 1948

Sphaera corrugata - SOWERBY, p. 42,
pl. 335.

Venus cordiformis Desh. - LEYMERIE, p.
5, pl. 5, fig. 8.

Cardium Galloprovinciale Math. -
MATHERON, p. 155, pl. 17, figs. 1-4.
Corbis cordiformis, d'Orbigny - D'OR-
BIGNY, p. 111, pl. 279, figs. 1-G.
Corbis corrugata (Sow.), Forbes -PICTET
et RENEVIER, p. 76, pl. 8, fig. 3.
Corbis Cordiformis D’Orb. - VILANOVA,
pl. 3, fig. 13.

Corbis corrugata (Sow.), Forbes - DE
LorioL, p. 80.

Corbis corrugata, Forbes - COQUAND,
p. 306.

Fimbria corrugata, (Sow.) Pictet et
Campiche - PIicTET et CAMPICHE, p.
279.

Corbis globosa n. sp. - SEGUENZA, p. 91,
pl. 11, fig. 4.

Corbis aff. cordiformis d'Orb. - VANKOV,
p- 88, pl. 4, figs. 1,2.

Corbis Ubligi nov. spec. - VANKOV, p.
89, pl. 4, fig. 3.

Sphaera corrugata, Sowerby - KARA-
KASCH, p. 71, pl. 2, fig. L
Fimbria (Sphaera) cordiformis d'Orb.
sp. - MULLER, p. 554, pl. 21, fig. 7.
Sphaera corrugata Sow. - KARAKASCH, p.
197.

Sphaera corrugata, Sowerby-Woops, p.
157, text-fig. 26, pl. 24, fig. 24; pl. 25,
figs. 1, 2.

Corbis (Sphaera) cordiformis (Desh.)
Leymerie - ROLUER, p. 246.

Corbis (Sphaera) corrugata ]J. Sow. -
ROLLIER, p. 246, pl. 16, fig. 4.
Sphaera cordiformis d'Orb. - LANGE, p.
246, pl. 22, figs. 1, 2.

Sphaera corrugata Sowerby - DOUVILLE,
p- 160, pl. 20, figs. 8, 9.

Corbis (Sphaera) corrugata Sow. -
GILLET, p. 14, pl. 1, fig. 15.
Corbis (Sphaera) corrugata Sow. -
GILLET, p. 66, pl. 3, figs. 8 - 10.
Corbis (Sphaera) corrugata Sow. -
DIETRICH, p. 49.

Corbis (Sphaera) globosa Seg. - TREVI-
saN, p. 100, pl. 7, figs. 8, 9.
Corbis corrugata Sowerby sp. - CHARLES,
p- 25.

Corbis (Sphaera) corrugata Sow. - TA-

VANL, p. 139, pl 10, fig. 2.
. 1948 Sphaera cordiformis Leym. - FABRE in
COLLIGNON, p. 60, pl. 1, fig. 4.
1949 Sphaera aff. corrugata Sow. - KOKOs-
ZYNSKA, p. 70.
. 1949 Sphaera corrugata Sowerby - MORDVIL-
KO et al, p. 134, pl. 26, fig. 4; pl.
27, fig. 1.
1951 Sphaera corrugata Sowerby - GIGOUT,
p. 353.
. 1954 Sphaera corrugata ]. Sowerby - Cox,
p. 633, pl. 65, fig. 7.
1956 Corbis (Sphaera) corrugata Sowerby -
BENAVIDES-CACERES, p. 380.
1957 Corbis (“Sphaera”) corrugata (So-
werby) - ALENCASTER, p. 17, pl 4,
figs. 1-3.
. 1960 Sphaera corrugata Sowerby - MUROMT-
SIEVA, JANIN, p. 214, pl. 25, figs. 8, 9.
. 1961 Sphaera corrugata Sowerby - PROSO-
ROVSKII, p. 144, pl. 15, fig. 4; pl. 16,
figs. 1,2.
. 1962 Sphaera corrugata Sowerby - PIRIA-
TINSKY et al. in KRIMHOLZ, p. 57, pl. 9,
fig. 3.
. 1974 Sphaera corrugata Sowerby - DIMITRO-
VA, p. 101, pl. 48, figs. 3, 4.
. 1980 Sphaera corrugata Sowerby - FISCHER, p.
216, pl. 101, fig. 3.
? 1985 Sphaera corrugata Sowerby - MONGIN,
p- 74
Material: Twenty two specimens (usually as inter-
nal and composite moulds; some retain the shell)
from the Lower Hauterivian at Carchinarzos (M.
Albo) (n. 346), Orosei (279, 654), Sa Oche (184,
644, 652, 671, 795, 800, etc.).

Dimensions (mm):
n. H L B

795 (int. mould) (49) 59 46
671 (int. mould) 61 64 50
644 (with shell) 70 (75) 31
184 (int. mould) 71 76 27’
Discussion: The Sardinian specimens bring no new
information on this well-known species.
TREVISAN (1937) stressed that Corbis globosa
SEGUENZA, 1882, from the Cenomanian in “African
facies” of Sicily, is very similar to Sphaera corrugata
and might even possibly be identical with it. The
Sph. corrugata specimen described by MONGIN
(1985) from Albian beds does not have all the
characteristics of the species; hence, the query.
Distribution: Valanginian - Aptian (? Cenoman-
ian): England, Spain, SE France, Sardinia, Sicily?,
Germany, Poland, Bulgaria, USSR (Crimea, Cauca-
sus, Turkmenia, Central Asia), Madagascar, Tanza-



nia (Tendaguru), Somalia, Egypt, Morocco, Mexico,
Trinidad, Peru (Text-fig. 20).

Fam ASTARTIDAE

Astarte (Astarte) numismalis DORBIGNY, 1844
PL 11, fig. 1

. 1842 Astarte laticosta Desh. - LEYMERIE, p. 4, pl.
4, figs. 4,5 (non A. laticosta DESHAYES,
1839).

+ 1844 Astarte numismalis, d'Orbigny - DOR-
BIGNY, p. 03, pl. 262, figs. 4-6.

. 1844 Astarte striato-costata, d'Orbigny - DOR-
BIGNY, p. 64, pl. 262, figs. 7-9 (non A.
striato-costata ROEMER, 1830).

1845 Venus (?) [striato-costata)] - FORBES, p.
241.

. 1850 Astarte subcostata d’Orb. - D'ORBIGNY,
p- 77.

. 1856 Astarte laticosta, Desh. - PICTET et RENE-
VIER, p. 88, pl. 10, fig. 2.

1865 Astarte laticosta, Deshayes - COQUAND,
p. 316.

. 1865 Astarte Leymerii - ZITTEL, p. 156.

. 1866 Astarte subcostata, d'Orbigny - PICTET et
CAMPICHE, p. 307.

. 1866 Astarte numismalis, d'Orb. - PICTET et
CAMPICHE, p. 309.

. 1897 Astarte numismalis, d'Orbigny - KARA-
KASCH, p. 70, pl. 1, fig. 23.

. 1898 Astarte numismalis, d'Orbigny - SKEAT
and MADSEN, p. 174, pl. 6, fig. 15.

? 1900 Astarte Leymerii Desh. - MULLER, p. 552,
pl 22, figs. 4, 5.

1900 Astarte numismalis d'Orbigny - WOLLE-
MANN, p. 97.

1905 Astarte subcostata d’Orb. - HARBORT, p.
60, pl. 4, fig. 6.

. 1906 Astarte subcostata, d’Orbigny - WooDs, p.
109, pl. 14, figs. 29-36.

. 1921 Astarte subcostata d’'Orb. - GILLET, p. 13,
pl 1, figs. 11, 12.

1922 Astarte numismalis d'Orb. - GILLET, p.
62.
. 1922 Astarte subcostata d'Orb. - GILLET, p. 62.
1924 Astarte subcostata d'Orb. - GILLET, p. 101,
fig. 56.
1924 Astarte numismalis d'Orb. - GILLET, p.
103.

. 1948 Astarte subcostata d’Orb. - TAVANL, p. 126,
pl. 7, tigs. 2, 3.

1949 Astarte numismalis d'Orb. - KOKOSZYN-
SKA, p. 05.

. 1966 Astarte striato-costata Orbigny - BOGDA-
Nova, p. 110, pl. 9, fig. 16.

1974 Astarte numismalis d'Orbigny - DIMITRO-
VA, p. 104.

47

1976 Astarte subcostata d'Orbigny - MAREK,
RACzyNskA, p. 552.

Material: Ten composite or external moulds from
Orosei, lower Upper Valanginian (n.801,a-d) and
lowermost Hauterivian (n. 803, 803a); one doubtful
composite mould from the Sa Oche area, Lower
Hauterivian (n. 212).

Dimensions (mm): The largest specimen, n. 801a:
H=73L=8

Description: Shell small, relatively convex, subtri-
angular, moderately inequilateral. Antero-dorsal
margin concave, anterior and ventral margins
rounded. Ornamentation consists of 7-8 prominent
commarginal ribs, with intercalary riblets on well
preserved specimens.

Discussion: The figures of various authors quoted
above show differences which are probably due to
intraspecific variability and to changes in shape
during ontogeny.

Depending to the state of preservation the Sar-
dinian specimens agree with Astarte subcostata
D'ORBIGNY, 1850 (= laticosta DESHAYES, 1842 and
striato-costata D'ORBIGNY, 1844) when the interca-
lary commarginal riblets are still preserved, or with
A. numismalis DORBIGNY, 1844 when the riblets
are not preserved. The original figure of A. numi-
smalis represents a poorly preserved specimen; the
original specimens come from the same localities
(Marolles and Saint-Sauveur) and are of the same
stratigraphic age as the types of A. striato-costata.
FORBES (1845) stated that English Astarte speci-
mens, which were referred subsequently by Woobs
(1906) to A. subcostata DORBIGNY, had been identi-
fied by D'ORBIGNY as representing A. numismalis.
This proves that the two names proposed by D'OR-
BIGNY really refer to the same species; the oldest
available name for this species is A. numismalis.
DiMiTROVA (1974) possibly unintentionally already
expressed the same opinion: her very short syn-
onymic list included A. numismalis DORBIGNY and
“A. laticosta Desh.” in PICTET and RENEVIER, 1856.
This last taxon has generally (PICTET and CAMPICHE,
1866; Woobs, 1906; etc.) been considered as identi-
cal with A. subcostata DORBIGNY, 1850.

Distribution: Valanginian to Aptian, North Tem-
perate and Tethyan Realms: England, Germany,
Poland, France (Paris Basin and SE), Switzerland,
Spain, Sardinia, Bulgaria, USSR (Crimea, Caucasus,
Central Asia), Algeria, Somalia, Tanzania. Re-
corded from boulders in Denmark.

Eriphyla gigantea (DESHAYES in LEYMERIE, 1842)
PL 11, figs. 2 - 6; text-fig. 21

+ 1842 Astarte gigantea, Desh. - LEYMERIE, p. 5,
pl 4, fig. 3.



48

e Eriphyla gigantea
A Ptychomya (P.) plana

. 1843 Venus Allandiensis, Math. - MATHERON,
p. 149, pl. 15, figs. 1,2.
. 1844 Astarte gigantea, Deshayes - DORr-
BIGNY, p. 58, pl. 258, figs. 1-5.
. 1866 Astarte gigantea, Leymerie - PICTET et
CAMPICHE, p. 298, pl. 123, fig. 1.
. 1866 Astarte helvetica, Pictet et Campiche -
PicTET et CAMPICHE, p. 299, pl. 123,
tig. 2.
1922 Astarte gigantea Desh. in Leym. -
GILLET, p. 64.
1948 Astarte gigantea Deshayes in Leyme-
rie - CHARLES, p. 23.
. 1960 Astarte gigantea Deshayes - MUROMT-
SIEVA, JANIN, p. 210, pl. 23, fig. 1.
non 1962 Astarte (Tridonta) gigantea (Deshayes)
- ABBasS, p. 103, pl. 16, figs. 8, 10-12, 15.
. 1974 Astarte gigantea Deshayes - DIMITROVA,
p- 102, pl. 50, fig. 7.

Material: Specimens with shell, composite moulds,
internal moulds from Carchinarzos (M.Albo) (n.
329,354),Orosei (n. 656,658, etc.), Orudé (n. 832),
Sa Oche (frequent, more than 40 specimens), Su
Praicargiu (n. 144), all from the Lower Hauterivian.

Dimensions (mm): Specimens from Sa Oche:
n. H L B H/L

190 (comp. mould) 70 91 28 077
191 (comp. mould) 71 87 30 082
832 (int. mould) 74 90 34 082
643 (int. mould) 81 89 35 091
679 (int. mould) 83 89 35 093
696 (comp. mould) 87 92 — 095
674 (int. mould) 89 97 37 092

Discussion: The ornamentation and general aspect
of the Sardinian material agree with the figures of

previous authors, but the shell shape is more varia-
ble than has been indicated by them. Some speci-
mens (n. 674, 696, etc.) are orbicular, but others (n.
190, 191 etc.) are more elongated, and closer to fig.
7 on pl. 50 in DiMiTROVA (1974). On the measured
specimens (N = 7) the ratio H/L varies from 0.77
t0 0.95; deformation does not seem to occur. Differ-
ent preservational states could be responsible for
the “variability”: internal moulds are more elon-
gate and umbones are centrally located, whereas
composite moulds are more orbicular and have re-
curved umbones.

It seems unlikely that specimens from the Maas-
trichtian of Egypt with a length of only 22 mm,
described as Astarte gigantea by ABBASS (1962), are
referable to the species of DESHAYES.

Generic attribution: The specimens from Sardinia
do not present well preserved hinges. The hinges of
A. gigantea which are figured in literature are not
perfect (f.i. DORBIGNY, 1844, p. 258, fig. 3). Yet, the
hinges and the general shape of the valves indicate
strong similarities with species such as Astarte stri-
ata SOWERBY, 1826 from the Albian of S. England,
A. obovata SOWERBY, 1822 from the Aptian of S.
England, A. laevis (PHILLIPS, 1829) from the lo-
wermost Cretaceous of N. England [these three
species were placed in Eriphyla by Woobs (1906)]
or with Eriphyla (E.) pulchella Hayami, 1965 from
the Albian of Japan (the Japanese Eriphyla species
are smaller than the English species assigned to the
same genus). On the base of these similarities it was
decided to place Astarte gigantea in the genus Eri-
phyla.

Distribution: Hauterivian-?Barremian from
France, Switzerland, Sardinia, Bulgaria, USSR
(Crimea, Caucasus) (Text-fig. 21).



Ptychomya (Ptychomya) plana AGAaSSIZ, 1842
PL 11, figs. 7, 8; text-fig. 21

+ 1842
v . 1844
1845

. 1857
1861

. 1866

. 1866

. 1866

. 1892
. 1900
. 1907
2 1907
1912
. 1914
1922
1922
1924
1924
1924
. 1933
. 1936
2 1951
1956

. 1960

. 1968

Ptychomya plana Ag. - AGassIZ, pl. 11,
figs. 34

Crassatella Robinaldina, d'Orbigny -
D'ORBIGNY, p. 75, pl. 264, figs. 10 - 13.
Ptychomya plana - Acassiz, p. XVIIIL.
Crassatella Robinaldina, d'Orbigny -
PICTET et RENEVIER, p. 90, pl. 11,
figs. 2, 3.

Crassatella neocomiensis, de Loriol - DE
Lorior, p. 71, pl. 9, figs. 1-4.
Ptychomya Robinaldina, (d'Orbigny),
Pictet et Campiche - PICTET et CaM-
PICHE, p. 352, pl. 127, figs. 2-6.
Ptychomya Germani, Pictet et Cam-
piche - PICTET et CAMPICHE, p. 354, pl.
127, figs. 7.8.

Ptychomya neocomiensis (de Loriol),
Pictet et Campiche - PICTET et CaMm-
PICHE, p. 355, pl. 127, figs. 9-12.
Pholadomya Pilari nov. spec. - VANKOV,
p- 86, pl. 2, figs. 1,2.

Ptychomya Hauchecornei n. sp. -
MULLER, p. 556, pl. 22, figs. 6, 7.
Ptychomya Robinaldina (d'Orbigny) -
Woops, p. 179, pl. 27, figs. 24-20.
Ptychomya Germani P. et C. sp. -
Haurt, p. 219.

Ptychomya Robinaldina d'Orbigny -
PERVINQUIERE, p. 252.

Ptychomya Kitchini nov. sp. - LANGE, p.
242, pl. 17, fig. 6.

Ptychomya Robinaldina d'Orb. -GILLET,
p- 75.

Ptychomya mneocomiensis de Lor. -
GILLET, p. 75.

Ptychomya Robinaldina d'Orb. -GILLET,
p. 135, text-fig. 86.

Ptychomya Germani Pict. et Camp. -
GILLET, p. 135.

Ptychomya meocomiensis de Loriol -
GILLET, p. 136.

Ptychomya robinaldina var. hauchecor-
nei (Mill) - DiIeTRICH, p. 53.
Ptychomya robinaldina (d'Orbigny) -
RENNIE, p. 383, pl. 49, figs. 1, 2.
Ptychomya robinaldina d'Orb. - GiGOUT,
p. 366, pl. 12, fig. 1.

Ptychomia robinaldina d'Orbigny -
BENAVIDES - CACERES, p. 380.
Ptychomya robinaldina Orbigny - Mu-
ROMTSIEVA, JANIN, p. 217, pl. 27, figs.
4, 5.

Ptychomya mordvilkae Urmanova sp.
nov. - URMANOVA in BUZURUKOV et 4l.,
p. 269, pl. 63, fig. ©.
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. 1974 Ptychomya robinaldina (d'Orbigny) -
DiMITROVA, p. 113, pl. 53, figs. 1, 2.

Material: One bivalved internal mould (n. 862), two
composite moulds (n. 259, 742) from Sa Oche (La-
naitto), Lower Hauterivian.

Dimensions (mm):
n. H L B R

742 27 33 — —
862 305 43 165 @ —
259 — >60 — > 45 at the margin

Discussion: Authors have distinguished European
Ptychomya species using the number of ribs, the
outline of the shell and the size, generally while
having only a limited number of specimens at their
disposal. WooDs (1907) suspected that P. Robinal-
dina and P. neocomiensis might be conspecific and
drew attention to the variability in rib number
induced by the divarication along a V or W line.
Having at his disposal an enormous material
WEAVER (1931, pp. 338-346) showed how variable
in outline, rib number and proportions the species
P. koeneni BEHRENDSEN from the Valanginian to
Barremian of Argentina is. P. koenens is certainly
closely related to the European taxa discussed he-
rein. Keeping in mind WEAVER's results, and being
faced with the impossibility of logically distinguish-
ing robinaldina, germani and neocomiensis from
one another we conclude that they must fall within
the specific variability of one species, for which, by
the rules of the LC.Z.N. the name plana must be
used. The “different” outlines drawn by previous
authors are partially artificial: f.i. the type of P.
Germani is an incomplete specimen. The differen-
ces in rib numbers fall easily within the variability
indicated by FRENEIX (1972) for P. salvani PaLLA
(Upper Albian-Middle Cenomanian of Tarfaya,
Morocco): on p. 162 she stated “le nombre de cotes
des flancs peut varier de 15 a 25 chez des adultes”.
Those are the only quantitative data available on rib
numbers of Ptychomya in literature, and they re-
present almost the doubling of the rib number
within one species. The P. plana specimens men-
tioned under different names in literature vary in
size: the Aptian specimens are often large, and
those from older strata are said to be smaller. This
last statement has been partly induced by the small
size of the D’'ORBIGNY type-specimen of P. Robinal-
dina. The Sardinian material of undisputed Early
Hauterivian age reaches the size of Aptian speci-
mens mentioned in literature.

In our interpretation of P. plana, P. mordvilkae
URMANOVA, 1968 from the Aptian of Turkmenia
(USSR) is easily included. The ornamentation of
both taxa is identical and the figured specimen of P.
mordvilkae is indeed somewhat more elongate, but
not enough to warrant a specific distinction.
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Pleuriocardia ? voltzii
Protocardia impressa
Protocardia peregrina

Integricardium deshayesianum

30

MERCATOR AT 120 MILLION YEARS

30

A =A)

We follow FRENEIX (1972) in placing Ptychomya
in the Astartidae.

Distribution: Known from Valanginian to Aptian
(? Albian): England, SE France, Switzerland, Sardi-
nia, Bulgaria, USSR (Crimea, Caucasus, Turkme-
nia), ?Japan, Tanzania (Tendaguru), Tunisia, ? Mo-
rocco, Peru, ? Argentina (Text-fig. 21).

Fam. CARDIIDAE

“Cardium” gillieroni PICTET and CAMPICHE, 1866
Pl 12, fig. 7

+ 1866 Cardium Gillieroni, Pictet et Campiche -
PicTET et CAMPICHE, p. 252, pl. 119, fig.
2; pl. 120, figs. 1, 2.
Material: Two internal moulds from Sa Oche (La-
naitto), Lower Valanginian (n. 860, 861).

Dimensions (mm): n. 860, left valve: H = 46; L =
46; B” = 16.

Discussion: The Sardinian specimens despite slight
deformation, show the characteristics of this rare
species described by PICTET and CAMPICHE and orig-
inally also based on internal moulds. The incom-
plete hinge and lack of ornamentation do not allow
precise generic attribution.

Distribution: Lower Valanginian of Sardinia, Va-
langinian of Western Switzerland.

“Cardium” sp.

Two moulds (internal for the major part, but
partially composite) of medium-sized (L = £ 35
mm) cardiid specimens from the Upper Berriasian-
lowermost Valanginian of Sos Tinzosos (Lanaitto)
(n. 891, 895) with radial ribs, have been examined.
Their general characteristics are insufficient for
further description or attribution.

Integricardium deshayesianum (DE LORIOL, 1861)

Pl 12, figs. la-4b; text-fig. 22

+ 1861 Cyprina Deshayesiana, de Loriol - DE Lo-
rRioL, p. 78, pl. 10, figs. 1, 2.

. 1865 Cyprina Deshayesiana, de Loriol -PICTET et
CAMPICHE, p. 215, pl. 113, fig. 5.

Fic. 22

1896 Cyprina Deshayesiana de Loriol - WOLLE-
MANN, p. 848.
Cyprina Deshayestana de Loriol - WOLLE-

MANN, p. 112.

1900

1912 Cardium (Integricardium) Deshayesia-
num P. de Loriol - ROLLIER, p. 133, pl. 10,
figs. 1, 2.
1924 Cyprina Deshayesiana de Loriol - GILLET,
p.- 130.
1957 Cyprina deshayesiana Lor. - ERISTAVI,
p. 39.
. 1960 Integricardium deshayesianum Loriol -

MUROMTSIEVA, JANIN, p. 216, pl. 26,
fig. 8.

Cyprina deshayesiana de Loriol - BRAMER,
p- 100, pl. 4, figs. 1-5.
Integricardium deshayesianum (Loriol) -
DmMITROVA, p. 112, pl. 51, fig. 3.
Material: Univalved and bivalved internal moulds
(one with shell fragments) from Orosei, lowermost
Hauterivian (n. 273, 283) and from Sa Oche (La-
naitto), Lower Hauterivian (n. 250, 662, 664, 665,
667, 669).

Dimensions (mm):

. 1967

. 1974

n. H L B H/L H/B
665 62 (70) (27) (0.89) —
664 64 74 25 086 (1.28)
662 64 77 (47) 083 (1.36)
669 66 74 SO 089 132
283 67 73— 092 —
273 80 87 60 092 133

Discussion: Most Sardinian specimens agree well
with the figures in PICTET and CAMPICHE 1865, es-
pecially pl. 113, fig. 5a, showing the strong muscle
scars and a slight pallial line. The dimensions and
the ratios of the shells agree with those given by
DiMiTROVA (1974). The small shell fragment on
specimen n. 667 shows only commarginal growth
lines.

Distribution: Valanginian - Hauterivian: France,
Switzerland, Germany, Sardinia, Bulgaria, USSR
(Crimea, Caucasus) (Text-fig. 22).



Pleuriocardia ? rauliniana (D'ORBIGNY, 1844)
PL 12, fig. 5

+ 1844 Cardium Rawlinianum, d’Orbigny -
D'ORBIGNY, p. 25, pl. 242, figs. 7 - 10.
non 1852 Cardium Raulinianum d'Orbigny -
PIcTET et RoUx, p. 426, pl. 31, fig. 1 [=
P. constantii (DORBIGNY, 1844)].
1866 Cardium Raulinianum, d’'Orb. - PICTET
et CAMPICHE, p. 208.
1979a “Cardium” raulinianum - MONGIN,
p. 421
Material: One left valve with partial shell preserva-
tion from Oroset, uppermost Albian (Vraconian)
(n. 8).
Dimensions (mm): H=12.7; L =11
Discussion: The valve is covered with narrow radial
ribs on the posterior side (on the anterior side the
shell is missing); towards the umbo the shell ap-
pears to be smooth. The rib number can be estimat-
ed at about 40. The spines in the intercalary inter-
vals which DOrBIGNY (1844) figured and men-
tioned cannot be seen on this specimen. At this
point, not having seen the D'ORBIGNY original, it is
impossible to judge whether his figure on pl. 242,
fig. 10, is accurate: it gives the impression of being
reconstructed.

The proportions of the specimens figured by
PicTET and Roux (1852) do not agree with the
figures of D'ORBIGNY: height is far greater than the
length and the umbo protudes further. The outline
of the valves of Cardium Raulinianum D'ORBIGNY is
orbicular, but that of C. Raulintanum in PICTET and
Roux is not. Therefore we refer the PICTET and
Roux specimens to P. constantii (D'ORBIGNY, 1844)
which is of the same stratigraphic age and very
similar.

For the generic assignment we tentatively follow
the suggestion of SCOTT (1978).

Distribution: Upper Albian in France, Switzerland
and Sardinia.

Pleuriocardia ? voltzii (LEYMERIE, 1842)
Pl 12, fig. 6; text-fig. 22
+ 1842 Cardium Voltzii, Leym. - LEYMERIE, p. 6, pl.
7, fig. 3.
. 1844 Cardium Voltzii, Leymerie - DORBIGNY, p.
21, pl. 241, figs. 1-4.
. 1866 Cardium Voltzi, Leymerie - PICTET et CaM-
PICHE, p. 247, pl. 118, figs. 3, 4.
? 1896 Cardium Voltzi Leymerie - WOLLEMANN,
p- 847.
1907 Cardium voltzi Leym. - KARAKASCH,
p- 198.
1922 Cardium Voltzi Leym. - GILLET, p. 71.
1924 Cardium Voltzi Leym. - GILLET, p. 113.
? 1984 Cardium voltzi Leymerie - FRICOT et al., p.
22, pl. 2, fig. 1.
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Material: One composite mould of a left valve from
Orosei, lowermost Hauterivian (n. 751).
Dimensions (mm): H = 29.2; L = 37; B" = (15).
Discussion: The shape of the Sardinian specimen
agrees well with the figure in DORBIGNY (1844) and
in PICTET and CaMPICHE (1866). For the generic
attribution we tentatively follow SCoTT (1978).

Distribution: Hauterivian - ?Aptian from Ger-
many, Switzerland, France, Sardinia, USSR (Cri-
mea, Caucasus) (Text-fig. 22).

Protocardia impressa (DESHAYES in LEYMERIE,
1842) ‘
Pl 13, figs. 15-17b; text-fig. 22

+ 1842 Cardium impressum, Desh. - LEYMERIE,
p- 6, pl. 8, figs. 1, 2 (varr. major
et minor).

. 1844 Cardium impressum, Deshayes - D'OR-
BIGNY, p. 20, pl. 240, figs. 1-4.

v ? 1865- Cardium comes, H. Coquand - Co-
1866 quanp, p. 309 (1865), pl. 19, figs.
3, 4 (1866).
. 1866 Cardium impressum, Leymerie - PICTET
et CAMPICHE, p. 249, pl. 119, fig. 1.
1907 Cardium impressum Leym. - KARA-
KASCH, p. 199.
1912 Cardium (Pterocardium) impressum
(Desh.) - ROLLIER, p. 141.

. 1922 Cardium (Protocardia) impressaDesh. -

GILLET, p. 69, pl. 4, fig. L

p - 1960 Protocardia anglica Woods - MUROMT-
SIEVA, JANIN, p. 215, pl. 26, figs. 1,2 (non
Woobs, 1908).

. 1974 Protocardia impressa (Deshayes) -
DimiTROVA, p. 107, pl. 48, fig. 2.

Material: Univalved and bivalved composite
moulds from the uppermost Valanginian of Orosei
(n. 281) and from the Lower Hauterivian of Sa
Oche (Lanaitto) (n. 187, 251, 687, 690, 692).

Dimensions (mm):
n. H L B

187 74 65 54
251 83 (7)) (35
690 85 (80) —

Discussion: The Sardinian specimens agree with
the description and figures in PICTET and CAMPICHE
(1866), especially those refering to moulds. The
radial “protocardiid” ribs are clearly visible on most
specimens (Pl. 13, fig. 17b). The material described
by CoQUAND (1865) as Cardium comes from the
Aptian of Spain shows strong similarities with P.
tmpressa,but the preservation is different and thus
it is not possible to be completely certain that both
taxa are synonymous. If they are then it would mean
that the stratigraphic range of P. impressa includes
the Aptian.
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Probably the occurrences of Hauterivian “Proto-
cardia anglica WooDS” in MUROMTSIEVA and JANIN
(1960) belong to P. impressa; P. anglica is generally
only known from the Barremian ? - Aptian. Com-
parison with material of P. anglica WooDs (with
shell preservation) is difficult, but the outline of the
English Aptian specimens seems more quadrate
than on the Hauterivian specimens from Southern
Europe.

Distribution: Valanginian - Hauterivian (Barre-
mian - Aptian?): France, Switzerland, Spain?, Sar-
dinia, Bulgaria, USSR (Crimea) (Text-fig. 22).

Protocardia peregrina (D'ORBIGNY, 1850)
PL 12, figs. 8, 9; text-fig. 22
. 1844 Cardium peregrinorsum, d'Orbigny -
D'ORBIGNY, p. 16, pl. 239, figs. 1-3 (non
D'ORBIGNY, 1842).
+ 1850 Cardium peregrinum, d’ Orb. - DORBIGNY,
p- 79, n° 304.
. 1866 Cardium peregrinum, d'Orbigny - PICTET
et CAMPICHE, p. 254, pl. 121, figs. 1, 2.
1897 Cardium peregrinum, d' Orbigny - KARA-
KASCH, p. 72, pl. 1, fig. 24.
? 1921 Cardium (Protocardium) peregrinum
d’Orb. - GiLLer, p. 15, pl. 2, fig. 3.
1922 Protocardia peregrina d'Orb. - GILLET,
p- 70.
1924 Protocardia peregrina d'Orb. - GILLET, p.
111, text-fig. 70.
1927 Protocardium peregrinum d'Orb. - PCE-
LINCEV, p. 146.
? 1984 Cardium peregrinum D'Orbigny - FRICOT
et al., p. 25.

Material: One bivalved specimen from Orosei, up-
permost Valanginian (n. 2) and one composite
mould of a right valve from Sa Oche (Lanaitto),
Lower Hauterivian (n. 739).

Dimensions (mm):
n. H L B

739 153 150 —
2 16 157 122

Discussion: On one specimen (n. 739) radial ribs
can be seen on the posterior side; on both speci-
mens some plications made by the ribs at the pallial
margin are visible.

According to FRENEIX (written communication)
Cardium peregrinorsum D'ORBIGNY, 1842 from the
Neocomian of Colombia is indeed different from C.
peregrinorsum D'ORBIGNY, 1844 from the Neoco-
mian of France: the two species are similar in
shape, but one has 30 and the other only about 20
posterior radial ribs. Therefore the name from the
Prodrome (D'ORBIGNY, 1850) must be retained.
Protocardia peregrinorsa DORBIGNY, var. orientalis
DouviLLE, 1916 (p. 158, pl. 20, fig. 4) has about 40
ribs and belongs probably to a third species.

Distribution: Valanginian - Hauterivian, ? Barre-
mian (Aptian citations probably refer to Cardium
subbillanum LEYMERIE, 1842): France, Switzerland,
Sardinia, USSR (Crimea, Caucasus) (Text-fig. 22).

Fam. ARCTICIDAE

Proveniella bernensis (LEYMERIE, 1842)
PL 13, figs. 2, 3; text-fig. 23
+ 1842 Cyprina ? bernensis, Leym. - LEYMERIE,
p- 5, pl 5, fig. 6.
? 1843 Venus galloprovincialis, math. - Ma-
THERON, p. 150, pl. 15, figs. 3, 4.
v . 1844 Cyprina rostrata, Fitton - DORBIGNY, p.
98, pl. 271, figs. 1-5 (non Cyprina ros-
trata SOWERBY in FITTON, 1836, p. 240,
pl 17, fig. 1).
. 1861 Cyprina Bernensis, Leymerie - DE Lo-
RIOL, p. 76, pl. 9, fig. 8.
. 1865 Cyprina bernensis, Leymerie - PICTET et
CAMPICHE, p. 212, pl. 113, figs. 1, 2.
1897 Cyprina bernensis, Leymerie - KARA-
KASCH, p. 74.
1907 Cyprina bernensis Leym - KARAKASCH,
p- 199.
1912 Cyprina Bernensis Leymerie - PERVIN-
QUIERE, p. 222.
. 1922 Cyprinabernensis Leym. - GILLET, p. 72,
pl. 4, figs. 2-4.
. 1924 Cyprina s. str. bernemnsis Leymerie -
GILLET, p. 127, text-fig. 79.
1948 Cyprina bernensis Leymerie - CHARLES,
p- 23.
1957 Cyprina bernensis Leym. - ERISTAVI,
p- 39.
non 1973 Cyprina aff. bermensis Leymerie -
GLAzZUNOVA, p. 60, pl. 32, fig. 2.

Material: Three composite moulds from the Lower
Hauterivian of Carchinarzos (M. Albo) (n. 328,
344) and Orosei (n. 767).

Dimensions (mm): n. 328: H = 30; L = 36.5.
Discussion: The Sardinian specimens agree well
with the figures given by LEYMERIE (1842) and
D'ORBIGNY (1844). Commarginal external lines are
impressed on the internal moulds. The references
indicating Barremian occurrences such as GLAZU-
NOVA (1973) seem to concern a species with a less
recurved umbo.

Distribution: Valanginian-Hauterivian from
France, Switzerland, Sardinia, Tunisia, USSR
(Crimea, Caucasus) (Text-fig. 23).

Proveniella crassicornis (AGassiz, 1842)
Pl 13, fig. 1
p . 1842 Ceromya crassicornis Ag. - AGASSIZ, p.
36, pl. 8f, figs. 5-10 (non figs. 1-4).
. 1852 Isocardia crassicornis d’Orbigny -
PicTET et ROUX, p. 428, pl. 31, fig. 3.



53

P
Shencauiiioyesuns
LEs=Re quli g a By 30
) .is-‘\ ‘\ ‘-:‘
® Proveniella bernensis N
o Flaventia brongniartina 0 —
¥ “Venus" vendoperana
MERCATOR AT 120 MILLION YEARS
5 30

. 1866 Cyprina crassicornis, (Agassiz) Pictet et
Campiche - PICTET et CAMPICHE, p. 226,
pl. 115, figs. 6-8.

. 1930 Cyprina crassicornis d’'Orb. - PASSEN-
DORFER, p. 428.

Material. One left valve (internal mould with shell
fragments) from the Upper Albian of Orosei (n.
46).

Dimensions (mm): H=21; L =(20); B"=9.6.
Discussion: The shell shape of Proveniella crassi-
cornis changes during ontogeny, the Sardinian
specimen is relatively small and therefore its umbo
is not yet strongly recurved. The most similar figure
is found in P1cTET and Roux, 1852, pl. 31, figs. 3b, c.
The shell is only ornamented with commarginal
growth lines. The mould is completely smooth if we
exclude the slightly undulating commarginal
growth lines near the ventral margin which could
indicate growth stops. P. crassicornis is similar to P.
guadrata (D'ORBIGNY, 1844) as described and fig-
ured in Woobps (1907, p. 146, pl. 23, figs. 6-9).
However, as already stated by this last author, it is
relatively higher and less inequilateral; at the same
ontogenetic stage the umbones are more promi-
nent in P. crassicornis and more recurved in P.
quadrata.

Distribution: Upper Albian of France (Perte du
Rhéne), Switzerland, Sardinia, Poland.

Fam. VENERIDAE

Flaventia brongniartina (LEYMERIE, 1842)
Pl 13, fig. 4; text-fig. 23

+ 1842 Venus Brongniartina Leym. - LEYMERIE, p.
5, pl. 5, fig. 7; pl. 7, fig. 1.

. 1845 Venus Bromgnmiartina, Leymerie - DOR-
BIGNY, p. 432, pl. 382, figs. 3-6.

1850 Venus sub-Brongniartina, d'Orb. - D'OR-

BIGNY, p. 76, n° 247.

. 1861 Venus subbrongniartina, d'Orbigny - DE
LorioL, p. 60, pl. 7, figs. 4, 5.

. 1865 Venus subBrongniartina, Leymerie -
PIcTET et CAMPICHE, p. 168, pl. 111, fig. 1.

Fic. 23

2 1912 Venus subbrongniartina d’Orbigny -
PERVINQUIERE, p. 273.

? 1916 Meretrix (Flaventia) Brongniarti Leyme-
rie - DOUVILLE, p. 151, text-fig. 47, pl. 19,
fig. 11 (non Venus Brongniartii PAYRAU-
DEAU, 1826, nec Venus Brongniarti ROE-
MER, 1836).

1922 Meretrix (Flaventia) Brongniartina Leym.
- GILLET, p. 73, text-fig. 3.

1924 Clementia (Flaventia) Bromgniartina
Leymerie - GILLET, p. 134, text-fig. 83.

? 1956 Meretrix (Flaventia) Brongniartina Ley-
merie - MAaHMOUD, p. 116, pl. 11, figs.
4-9.

? 1962 Meretrix brongniartiana (Leymerie) -
ABBASS, p. 143, pl. 22, figs. 6-8, 10.

. 1965 Flaventia brongniarti Leymerie - KOTE-
TISHVILI, p. 66, pl. 5, fig. 10.

. 1965 Flaventia subbrongniarti d'Orbigny -
KorteTisHviL, p. 67, pl. 5, fig. 11.

1983 Flaventia brongniartina Leymerie - FRICOT
et al., p. 25.

Material: Internal moulds bivalved and univalved
from Sa Oche (Lanaitto), Lower Hauterivian (n.
730, 742b, 743).

Dimensions (mm):
n. H L B

742b 26 35 8
730 27 (33) (14)

Discussions: The nomenclature of Flaventia
brongniartina is somewhat confused because D'OR-
BIGNY in 1850 unnecessarily introduced the name
sub-Brongniartina. He had erroneously considered
that the original name of the species Venus Bron-
gniartina is a homonym of V. Brongniartii PAy-
RAUDEAU, 1826.

The Sardinian specimens closely resemble the
description and the figure in PICTET and CAMPICHE
(1865) for Venus subBrongniartina LEYME-
RIE, by which name the Swiss authors meant Venus
Brongniartina LEYMERIE as can be understood from
their synonymy.
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The specimens which we studied do not show all
the generic characteristics of Flaventia, but pre-
vious authors with better material at their disposal
adopted this attribution.

Distribution: Valanginian - Aptian: France, Swit-
zerland, Sardinia, USSR (Georgia), ?Egypt, ?Tuni-
sia (Text-fig. 23).

“Venus” cornueliana D ORBIGNY, 1845.
Pl 13, fig. 8

+ 1845 Venus Cornueliana, d’'Orbigny - DOR-
BIGNY, p. 436, pl. 383, figs. 10-13.

. 1861 Venus Cornueliana,d’ Orbigny - DE LORIOL,
p- 61, pl. 7, figs. 6, 7.

. 1865 Venus Cornueliana, d’Orbigny - PICTET et
CaMPICHE, p. 173, pl. 111, fig. 3.

1922 Meretrix Cornueliana d’'Orb. - GILLET,

p- 74

Material: Four bivalved internal moulds of Early
Hauterivian age from Carchinarzos (M. Albo) (n.
338, 339), Orosei (n. 843), Sa Oche (Lanaitto) (n.
716).

Dimensions (mm):n.339: H =23.3;L=31.3;B=13.

Discussion: Precise generic attribution is impossi-
ble because “Venus” cornueliana is only known
from internal moulds; therefore the usage of DOR-
BIGNY is continued. We accept the interpretation of
PicTeT and CaMPICHE (1865) concerning the dis-
tinction between V. Cornueliana and V. Robinaldi-
na D'ORBIGNY, 1845 based on the shape of the ante-
rior and posterior margins.

Distribution: only recorded from the Hauterivian
of France, Switzerland and Sardinia.

“Venus” thurmanni DE LoRIOL, 1861
Pl 13, figs. 5a, 5b

+ 1861 Venus Thurmanni, de Loriol - DE LORIOL,
p- 63, pl. 8, figs. 1, 2.
1865 Venus Thurmanni, de Loriol - PICTET et
CAMPICHE, p. 174.

Material: One bivalved internal mould from Sa
Oche (Lanaitto), Lower Hauterivian (n. 735).
Dimensions (mm): H =24.2; L =34.6; B =16.2
Discussion: Similar to “Venaus” cornueliana DOR-
BIGNY, 1845 but less inequilateral and with a more
elongated and narrow anterior part. The problem
of generic attribution is the same as in “V"”. cornu-
eliana (see above).

Distribution: Rarely recorded, until now only from
the Hauterivian of E. France and Sardinia.

“Venus” vendoperana (LEYMERIE, 1842)
Pl 13, figs. 6, 7; text-fig. 23
+ 1842 Lucina vendoperana, Leym. - LEYMERIE,
p- 4, pl. 5, fig. 3.
. 1845 Venus vendoperata (sic) d'Orbigny -

D'ORBIGNY, p. 439, pl. 384, figs. 7-10
(sub Venus neocomiensis).
. 1855 Venus vendoperana, (Leym) d'Orb. -
PICTET et RENEVIER, p. 71, pl. 7, fig. 9.
. 1861 Venus Vendoperana (Leym.), d’'Or-
bigny - DE LorioL, p. 64, pl. 8, fig. 3.
. 1865 Venus vendoperana, (Leym.) d’Orbi-
gny - PICTET et CAMPICHE, p. 181, pl. 111,
fig. 12.
1865 Venus vendoperana, Orbigny - Co-
QUAND, p. 294.
non 1907 Venus ? vendoperana (Leym. ) - Coss-
MANN in PELLAT et COSSMANN, p. 28, pl.
6, figs. 21, 22.
1921 Meretrix vendoperata (sic)y d’Orb. -
GILLET, p. 17.
1922 Meretrix Vendoperata (sic) d'Orb. -
GILLET, p. 73.
. 1984 Cyprimeria vendoperana Leymerie -
Fricotr et al, p. 22, pl. 2, fig. G.

Material: Two bivalved internal moulds from Sa
Oche (Lanaitto), Lower Hauterivian (n. 727, 744).

Dimensions (mm):
n. H L B

744 17.0 163 100
727 185 182 119

Discussion: The Sardinian specimens agree best
with the figures of D’ORBIGNY and of PICTET and
CAMPICHE. "V.” vendoperana is considered specifi-
cally different from “V.” dwupiniana D'ORBIGNY,
1845 because it is more circular and relatively more
convex. No certain generic attribution is possible
for this species which is only known from internal
moulds.

Distribution: Valanginian to Aptian, from E.
France, Switzerland, Spain, Sardinia (Text-fig. 23).

Fam. GASTROCHAENIDAE

Gastrochaena cf. brevis PICTET and CAMPICHE, 1864
Pl 13, fig. 19

+ 1864 Gastrochaena brevis, Pictet et Campiche -
PicTET et CAMPICHE, p. 16, pl. 99, figs.
11, 12.

One specimen from Orosei, Upper Albian (n.
47). Only the infilling of the cavity constructed by
the bivalve (maximal width = 10 mm) and a small
shell fragment are present. The specific identifica-
tion is based on the similarity with fig. 12 on pl. 99
in PIcTET and CaMPICHE (1864). The type of G.
brevis came from the Gault (= Upper Albian) of
Switzerland.

Gastrochaena cf. sinuosa PICTET and CAMPICHE, 1864
Pl 13, fig. 18

+ 1864 Gastrochaena sinnosa, Pictet et Campiche
- PIcTET et CAMPICHE, p. 9, pl. 99, fig. 1.
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® Panopea gurgitis

AR g —n
e a«i‘*‘\\\\“&\\\‘?‘\m\
(DR AL T
gl guati gutgpnb.
Y
A SR

Fic. 24

One specimen from Orosei, uppermost Valangi-
nian (n. 3). A pyriform tube (maximal width =7

mm) similar to fig. le on pl. 99 in PICTET and v . 1845
CAMPICHE (1864) is the only material available from
Sardinia. The type of G. sinuosa came from the v . 1845
Valanginian of Switzerland.
Fam. HIATELLIDAE v 1845
Panopea gurgitis (BRONGNIART in CUVIER, 1822) . 1845
PL 13, figs. 9-12; text-fig. 24
v + 1822 Lutraria ? Gurgitis A. Br. - BRONGNIART . 1845
in CUVIER, p. 96 and 400, pl. 9, fig. 15.
. 1823 Mya plicata - SOWERBY, p. 20,pl. 419, . 1845
fig. 3.
. 1842 Pholadomya neocomensis, Leym. - . 1845
LEYMERIE, p. 3, pl. 3, fig. 4.
. 1842 Pholadomya Prevosti, Desh. - LEYME- . 1845
RIE, p. 3, pl. 2, fig. 7.
. 1842 Pholadomya acutisulcata, Desh. - LEy- . 1845
MERIE, p. 3, pl. 3, fig. 2.
. 1843 Lutraria sinuosa, Math. - MATHERON, p. . 1845
138, pl. 13, figs. 5, 6.
. 1843 Lutraria Voltzii, Math. - MATHERON, p. . 1845
139, pl. 12, figs. 2, 3.
. 1843 Lutraria rostrata, Math. - MATHERON, p. . 1852
139, pl. 12, figs. 6, 7.
. 1843 Lutraria massiliensis, Math. - MATHE- . 1852
RON, p. 140, pl. 12, figs. 8, 9.
. 1843 Lutraria cuneata, Math. - MATHERON, p. . 1852
140, pl. 12, figs. 4, 5.
v . 1845 Panopaea neocomiensis, d'Orbigny - . 1855
D'ORBIGNY, p. 329, pl. 353, figs. 3-8.
. 1845 Panopea Carteroni, d'Orbigny - DOR-
BIGNY, p. 332, pl. 355, figs. 1, 2. . 1855
. 1845 Panopaea rostrata, d’'Orbigny - D'OR-

BIGNY, p. 333, pl. 355, figs. 3, 4 (sub P.
arcuata d'Orb.).

Panopaea recta, d'Orbigny - D'ORBIGNY,
p. 334, pl. 356, figs. 1, 2.
Panopaea Prevostii, d'Orbigny - D'OR-
BIGNY, p. 334, pl. 356, figs. 3, 4.
Panopaea acutisulcata, d'Orbigny -
D'ORBIGNY, p. 336, pl. 357, figs. 1-3.
Panopaea plicata, d'Orbigny - D'OR-
BIGNY, p. 337, pl. 357, figs. 4, 5.
Myopsis lateralis Ag. - AGASSIZ, p. 259,
pl. 32, figs. 6, 7.

Myopsis attenuata Ag. - AGASSIZ, p. 200,
pl. 31, figs. 1-4.

Myopsis curta Ag. - AGASSIZ, p. 260, pl.
32, figs. 1-3.

Myopsis lata Ag. - AGASSIZ, p. 261, pl.
32, figs. 8, 9.

Myopsis neocomensis Ag. - AGASSIZ, p.
257, pl. 31, figs. 5-10.

Myopsis arcuata Ag. - AGASSIZ, p. 258,
pl. 31, fig. 13.

Myopsis unioides Ag. - AGASSIZ, p. 258,
pl 31, figs. 11, 12.

Panopaea acutisulcata d'Orbigny -
PIcTET et Roux, p. 397, pl. 28, fig. 1.
Panopaea plicata d’ Orbigny - PICTET et
Roux, p. 399, pl. 28, fig. 2.
Panopaea Rhodani Pictet et Roux -
PicTET et Roux, p. 400, pl. 28, fig. 3.
Panopaea neocomiensis (Leym.) d'Orb. -
PICTET et RENEVIER, p. 56, pl. 6,
figs. 2,3.

Panopaea plicata, (Sow.) Forbes -PICTET
et RENEVIER, pp. 57, 175, pl. 6, figs. 4, 5.
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. 1861

. 1861

. 1865

. 1865

. 1865

. 1865

. 1865

1865

. 1865

. 1865

. 1865

1869

. 1884
. 1884
. 1884
. 1897

. 1898

. 1900
. 1900
? 1900
. 1905

? 1907

1907

. 1907

. 1909

Panopaea arcuata, Agassiz - DE LORIOL,
p- 52, pl. 6, figs. 1, 2.

Panopaea rostrata (Math.), d'Orbigny -
DE LorioL, p. 54, pl. 6, fig. 3.
Panopaeaneocomiensis, (Leym.) d'Orb.
- PicTeT et CAMPICHE, p. 49, pl. 100,
figs. 10-12.

Panopaea lateralis, Agassiz - PICTET et
CaMPICHE, p. 54, pl. 101, fig. 1.
Panopaea Carteroni, d’'Orb. - PICTET et
CAMPICHE, p. 56, pl. 101, fig. 2.
Panopaea lata, (Agassiz) d'Orb. - PICTET
et CAMPICHE, p. 57, pl. 101, fig. 3; pl. 102,
fig. 1.

Panopaea attenuata, (Agassiz) Tribolet -
PicTeT et CAMPICHE, p. 59, pl. 102, figs.
2, 3.

?Panopaea curta, (Agassiz) Tribolet -
PicTeT et CAMPICHE, p. 60, pl. 102,
fig. 4.

Panopaea cylindrica, Pictet et Campiche
- PicTET et CAMPICHE, p. 61, pl. 103, figs.
1, 2.

Panopea neocomiensis, Orbigny - Co-
QUAND, p. 278.

Panopea plicata, Forbes - COQUAND,
p- 278.

Panopaea neocomiensis (Leym.) d'Or-
bigny - DE LORIOL et GILLIERON, p. 10, pl.
1, fig. 10.

Panopaea mneocomiensis d’Orb. -
WEERTH, p. 37, pl. 8, fig. 7.
Panopaea cylindrica Pictet u. Camp. -
WEeErTH, p. 38, pl. 8, fig. 8.
Panopaea Teutoburgiensis n. sp. -
WEERTH, p. 39, pl. 8, fig. 9.
Panopaea neocomiensis, (Leym.) d'Or-
bigny - KARAKASCH, p. 80, pl. 2, fig. 8.
Plenromya mneocomiensis Leymerie -
SKEAT and MADSEN, p. 185, pl. 6,
fig. 11.

Panopaea neocomiensis Leymerie -
WOLLEMANN, p. 124.

Panopaea Schroderi n. sp. - WOLLE-
MANN, p. 126, pl. 5, fig. 7.
Panopaea Weinhauneri n. sp. - WOLLE-
MANN, p. 129, pl. 6, fig. 2.
Panopaea cylindrica Pictet et Campiche -
HarBorT, p. 75, pl 5, fig. 4.
Glycimeris (Panopaea) Carteront
d'Orb. sp. - Haupr, p. 221
Panopaea neocomiensis (Leym.) d’Orb. -
KARAKASCH, p. 202.

Panopaea truncata nov. sp. - KARA-
KASCH, p. 203, pl. 28, fig. 14.
Panopea gurgitis (Brongniart) -Woobs,
p. 222, pl. 35, figs. 9-14; pl. 36, figs. 1-8.

. 1912 Panopea plicata ]. de C. Sowerby-

PERVINQUIERE, p. 284, pl. 21, figs. 1-4.

. 1914 Panopaea gurgitis Brongn. - LANGE, p.

257, pl. 22, figs. 7, 8.

. 1922 Panopaea plicata Sow. - GILLET, p. 83, pl.

4, fig. S.
1924 Panopaea plicata Sow. - GILLET, p. 142,
text-fig. 89.

. 1931 Panopaea neocomiensis (Leymerie) -

WEAVER, p. 361, pl. 42, figs. 268 - 270.

. 1933 Panopaea gurgitis (Brongn.) - DIE-

TRICH, p. 56.

. 1936 Panope gurgitis (Brongniart) - RENNIE,

p- 385, pl. 50, figs. 1-10 (cam syn.).

. 1947 Panope Gurgitis (Brongniart) - RENNIE,

p- 29, pl. 4, figs. 39-45.

. 1948 Panopea plicata Sowerby - CHARLES, p.

27, text-fig. 1.

. 1948 Panopea Prevosti Deshayes sp. in Ley-

merie - CHARLES, p. 28, text-fig. 2.

. 1948 Panopaea rostrata Math. - FABRE in

COLLIGNON, p. 61, pl. 1, fig. 5.

. 1948 Panopea plicata Sow. - TAVANI, p. 145,

pl. 10, fig. 6.

1949 Panopea plicata Sow. - TAVANI, p. 9.

1949 Panopea cf. gurgitis Brngn. - Kokos-
ZYNSKA, p. 71.

1949 Panopaea gurgitis Brongt. - COLLIGNON,
p. 24, pl. 3, fig. 7.

1949 Panopaea Carteroni d’Orb. - COLLIGNON,
p- 24, pl. 3, fig. 8.

. 1949 Panopaea inaequivalvis d'Orb. - CoL-

LIGNON, p. 25, pl. 4, fig. 1.

. 1949 Panopaea triangula nov. sp. - COLLL

GNON, p. 25, pl. 4, fig. 2.

. 1949 Panopaea submandibula nov. sp. -

COLLIGNON, p. 26, pl. 4, fig. 3.

. 1949 Panopaea intermedia nov. sp. - COLLI-

GNON, p. 27, pl. 4, fig. 4.

1949 Panopaea gurgitis Brongniart var. pli-
cata Sowerby - MORDVILKO et a/., p. 142,
pl. 29, fig. 1.

1951 Panopea gurgitis Brongniart - GIGOUT,
p.- 353.

. 1954 Panopea gurgitis (Brongniart) - COX, p.

634, pl. 67, fig. 9.
1957 Panopaea gurgitis Brongn. var. plicata
Sow. - ERristavi, p. 40.

. 1960 Panope neocomiensis Leymerie - MU-

ROMTSIEVA, JANIN, p. 219, pl. 27, fig. 9.

. 1960 Panope plicata Sowerby - MUROMTSIE-

VA, JANIN, p. 219, pl. 27, figs. 10-12.

1961 Panope cf. cylindrica (Pictet et Cam-
piche) - PrRozorovskll, p. 147, pi. 17,
fig. 3.

. 1962 Panopea gurgitis (Brongniart) - BRITISH

MuseuM, p. 154, pl 55, fig. 1.



v . 1965 Panopea (Myopsis) plicata (Sowerby) -
HavawMmi, p. 153, pl. 22, figs. 1 - 7
(cum  syn.).
. 1967 Panopaea meocomiensis Leymerie -
BrRAMER, p. 102, pl. 5, figs. 1-5, 9.
. 1967 Panopaea sp. - BRAMER, p. 102, pl
5, fig. 6.
. 1967 Panopaea cylindrica Pictet und Cam-
piche - BRAMER, p. 102, pl. 5, fig. 8.
. 1968 Panopaea dupiniana d'Orbigny -
KeMPER, p. 132, pl. 11, fig. 5.
1970 Panope gurgitis Brongniart - KOTE-
TISHVILL, p. 56, pl. 3, fig. 8.
. 1974 Panopea neocomiensis (Deshayes) -
DiMiTROVA, p. 114, pl. 53, figs. 3-5.
. 1974 Panopea cylindrica Pictet et Campiche -
DIMITROVA, p. 115, pl. 57, figs. 1, 2; pl.
58, fig. 5.
. 1974 Panopea carteroni d’'Orbigny - DimI-
TROVA, p. 115, pl. 56, fig. 2.
? 1974 Panope gurgitis (Brongniart) - Kociu-
BYNSKI, SAVCZINSKAJA, p. 108, pl. 39,
figs. 1-5.
. 1980 Panopea plicata (Sowerby) - JANIN, p.
126, pl. 44, figs. 5-7.
. 1980 Panopea mneocomiensis Leymerie -
FiscHER, p. 218, pl. 102, figs. 2, 3.
1982 Panopaea neocomiensis (Leymerie) -
STUHMER, SPAETH, SCHMID, p. 60, pl. 10,
figs. 1-4.
. 1984 Panopea plicata Sowerby - FRICOT et al.,
p- 22, pl 1, fig. 5.
. 1984 Panopea plicata Sowerby var. prevosti
Ley. - FRICOT et al., p. 22, pl. 1, fig. 4.
1985 Panopea plicata Sowerby - MONGIN,
p- 84.

Material: Mainly preserved as composite moulds, P.
gurgitis is frequent in the Lower Hauterivian dep-
osits with specimens usually in life position. About
70 specimens (n. 265, 266, 393-436, etc.) from Sa
Oche (Lanaitto), 15 from Orosei (n. 382-392, etc.),
2 from Carchinarzos (M. Albo), one (n. 216) from
Costas d’'Ossu (Dorgali), all of Early Hauterivian
age; two specimens with preserved shell, showing
its extreme thinness from Sa Oche (n. 396, 722);
one specimen (n. 336) from Lower Hauterivian
included in Tertiary conglomerates from Monte
Tintiri (Siniscola).

Dimensions (mm): Largest specimen, n. 429, from
Sa Oche, Hauterivian: L = 73.

Discussion: The synonymy list given above may
seem excessive . Yet, the extreme variability of
Panopea gurgitis relative to the position and shape
of the umbo, the convexity and gaping of the valves,
their shape (elongated, rectangular, subquadrate
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etc.) has been recognised by many authors such as
PICTET and RENEVIER (1855, p. 56 and 175), WoOL-
LEMANN (1900, p. 125), Woobs (1909, p. 222 etc.),
PERVINQUIERE (1912, p. 285), GILLET (1922), CHAR-
LES (1948). In a large series of specimens, such as
available from E. Sardinia, most of the “taxa” of
older authors can be found. Transitions between
these “taxa” are always present. Therefore we con-
sider the opinion of some previous authors, that
there is one highly polymorphic species of Panopea
occurring from the Neocomian to the Aptian (Al-
bian?) as reasonable and this allows to introduce a
further simplification in the nomenclature of Early
Cretaceous panopeids. The broad variability is due:
1) to the natural variability of a biological species,
2) to plastic deformation occurring during and af-
ter fossilisation, known as “pelomorphosis” and
facilitated by the very thin shell of Cretaceous Pa-
nopea and the marly nature of the sediment.

ROLLIER (1917, pp. 642-696) thoroughly dis-
cussed, also mathematically, the effects of the vari-
ously oriented compression on shells; on p. 655, fig.
A, a very impressive figure of different possible
shapes of Pleuromya musculoides v. SCHL. is given.
A similar variability of shape due to compression
can be easily imagined for Early Cretaceous Pano-
pea gurgitis. At the same time REGINECK (1917),
using the concept of ROLLIER, experimented with
models to interprete the Jurassic Pholadomya spe-
cies (another thin-shelled infaunal bivalve). CHAR-
LES (1948) did similar work on the Neocomian
Panopea “taxa” of MATHERON. They all reached the
conclusion that extreme variability is connected
with plastic deformation. By going further with
compressional variability in mind we re-
interpreted the various “taxa” existing in palaeon-
tological literature on Early Cretaceous panopeids.
We have come to the conclusion, in the same way as
REGINECK did for Jurassic Pholadomya, that espe-
cially AGAssiz’s names do not represent true spe-
cies, but merely refer to morphotypes. This equally
applies to the names used by MATHERON and D'OR-
BIGNY. Possibly even the large specimens figured
and described by D'ORBIGNY (1845) (f.i. as P. Dupi-
niana, P. irregularis) and by Maas (1895) (f.i. as P.
carinata, P. Ewaldi, P. subbercynica, P. Zecki) are
also representatives of P. gurgitis. However, we
have not incuded these taxa in the synonymy be-
cause we did not see the types, and the rich Sardini-
an material definitely does not include such large-
sized specimens. KOCIUBINSKII and SAVCZINSKAJA
(1974) described and figured as gurgitis a Ceno-
manian Panopea from the Donbass which bears as
far as can be seen on the figures strong commargi-
nal folds; it seems doubtful that those specimens
effectively belong to P. gurgitis.
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Distribution: Valanginian - Aptian (Albian?): Eng-
land, France, Spain, Germany, Poland, Switzerland,
Sardinia, Bulgaria, USSR (Crimea, Caucasus,
Turkmenia), Japan, Madagascar, Mozambique, S.
Africa, Tanzania (Tendaguru), Somalia, Tunisia,
Morocco, Trinidad, Chile, Argentina; recorded
from boulders in Denmark (Text-fig. 24).

Fam. REQUIENIIDAE
Matheronia (Matheronia) rougonensis MONGIN,

1953 (1)
Pl 13, tigs. 13,14

+ 1953 Matheronia rougonensis Mongin -
MONGIN in MONGIN et TROUVE, p. 231,
figs. 3, 4; pl. 3, fig. 5.

. 1957 Matheronia rougonensis Mongin - MON-
GIN in MARIE et MONGIN, p. 419.

1971 Matheronia Rougonensis Mongin -

MONGIN, p. 84.

. 1987 Matheronia rougonensis Mongin - CALZA-
DA, p. 14, pl. 1, figs. 1-3.

Material: Nineteen specimens (n. 902-920) from
uppermost Berriasian-lowermost Valanginian of
Carchinarzos (M. Albo); three are conjoined clus-
ters of two or more individuals. All are left valves
only, albeit unbroken and in a range of sizes.

Description: The commissural rim of the left valve
is subcircular, though slightly flattened anteriorly,
with the widest diameter (approximately dorso-
ventral) reaching 20 mm in the largest individual,
or about 10 mm in most of the others. The spirogy-
rally coiled limb of the valve extends antero-
dorsally well beyond the commissure, with a small
part cutting back across the commissural plane. Up
to 1 % whorls of coiling are shown in the larger
specimens. The largest specimen thus measures 33
mm from the ventral edge of the valve margin to
the dorsalmost extremity of the coiled umbo; in
most of the other specimens this dimension mea-
sures around 20 mm. The flattened anterior face of
the valve forms a broad sole for encrustation upon
the sedimentary substratum, although xenomor-
phic growth was confined to the earlier-formed
parts of this surface. Although this anterior flatten-
ing gives rise to a weakly salient edge around the
outer flank of the coiled valve (somewhat exagger-
ated in some specimens by compactional crushing),
there is no distinct carina.

The thin (~ 1 mm), greyish-brown outer shell
layer is of fibrillar prismatic calcite. Most of this has
spalled off, leaving a fine pattern of radial striations
on the remaining shell surface. Where fragments of
the entire outer shell layer remain, its outer surface

(1) This species was studied and described jointly
with Peter SKELTON.

is poorly preserved due to the combined effects of
boring and microstylolitic indentation of the sur-
rounding sediment grains. The outer surface ap-
pears, however, to have been largely smooth, al-
though a few individuals show some weakly deve-
loped, blunt radial ribbing, especially on the ante-
rior flank. Otherwise, coarse lamellose com-
marginal growth rugae are present throughout.

The inner shell layers, now pale sparry calcite,
are only patchily preserved, where originally thick-
est, e.g. within the umbo; the hinge and myophores
were not observed in any of the specimens.

Discussion: The combination of a bi-minerallic
shell, with a fibrillar prismatic calcite outer layer
and (now recrystallised) originally aragonitic inner
layers, with a spirogyrate shell growth form, and
attachment to the substratum by the left valve,
shows these specimens to be rudist bivalves, be-
longing either to the Diceratidae or to the Requie-
niidae (see SKELTON, 1978 for details). The latter
family is more likely, in view of the virtually
smooth outer shell surface and the coiling across
the commissural plane of the extended umbo of the
left valve (which implies a greatly reduced, more or
less operculiform right valve). The lack of a carina
allows rejection of several taxa (e.g. all Toxcasia
species, many species of Matheronia and, for that
matter, the diceratid Heterodiceras luci DEFRANCE).
The only likely contenders are species of Requienia
and non-carinate species of Matheronia. From
among these, by far the closest parallel seems to be
with M. rougonensis, distinguishable by its relative-
ly small size, rounded commissure (and hence ab-
sence of carina) and fairly thin shell wall (MONGIN,
in MONGIN and TROUVE, 1953) though it is difficult
to distinguish this species clearly from M. jaccardi
(PicTET and CAMPICHE, 1869) which according to
MONGIN has a thicker test. The Tithonian M. sale-
vensis FAVRE, 1913 and the Valanginian M. exry-
stoma (PICTET and CAMPICHE, 1869), for example,
are both somewhat larger and carinate. The lack of
ribbing in the specimens considered here is some-
what problematical though, since MONGIN des-
cribes M. rougonensis as possessing some variable
ribbing. Possibly this represents an environmental-
ly modulated feature in this species. In the absence
of information on the hinge and myophores of
these specimens, the identifications given here
must remain somewhat provisional, although the
external similarities with MONGIN’s species are
striking.

It should be interesting to know whether the
striking similarity with M. rougonensis of Ostrea
Ballaguensis COQUAND, 1869 (p. 190, pl. 75, figs.
7-11) from Ballaigues, Vaud, “Infravalanginien”,
also figured and described in PICTET and CAMPICHE
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® Pholadomya gigantea

A Platymyoidea rostrata

(1871, p. 299, pl. 191, figs. 8 - 9) from beds of the
same age at Le Locle, is merely accidental or indi-
cates a close relationship. PICTET and CAMPICHE
already expressed doubt as to the oyster relation-
ship of this taxon.

Distribution: Berriasian and Lower Valanginian of
SE France and Sardinia; Valanginian of Spain.

Subcl. ANOMALODESMATA

Fam. PHOLADOMYIDAE

Pholadomya gigantea (SOWERBY, 1836)
PL 13, fig. 20; text-fig. 25

+ 1836 Pholas ?? giganteus - SOWERBY in FIT-
TON, p. 130 and 338, pl. 14, fig. 1.
1841 Pholadomya elongata Miinster - GOLD-
FUss, p. 270, pl. 157, fig. 3.
? 1842 Pholadomya semicostata Ag. - AGASSIZ,
p- 51, pl. 2, figs. 1,2; pl. 3 (1), fig. 11.
. 1842 Pholadomya elongata Miinst. - AGASSIZ,
p. 57, pl. 1, figs. 16, 17.
. 1842 Pholadomya Scheuchzeri Ag. - AGASSIZ,
p- 58, pl. 2 (1), figs. 3-7; pl. 2 (2), fig. 7.
. 1842 Pholadomya Favrina Ag. - AGASSIZ, p.
59, pl. 2 (1), figs. 1, 2.
v . 1845 Pholadomya elongata, Munster - D'OR-
BIGNY, p. 350, pl. 362, figs. 1-3.
. 1852 Pholadomya Favrina Agassiz - PICTET et
Roux, p. 403, pl. 29, fig. 1.
? 1852 Pholadomya Genevensis Pictet et Roux -
PICTET et Roux, p. 405, pl. 29, fig. 2.
1855 Pholadomya elongata, Miinster -PICTET
et RENEVIER, p. 6l.
1855 Pholadomya gigantea (Sow.) Forbes,
non d’Orb. - PICTET et RENEVIER,
p- 175.

. 1859 Pholadomya Elongata Miinster - VI-

LANOVA, pl. 3, fig. 16.
1861 Pholadomya elongata, Miinster - DE Lo-
RIOL, p. 56.

. 1864 Pholadomya elongata, Munster -PICTET

et CAMPICHE, p. 74, pl. 104, figs. 1 - 4

. 1864 Pholadomya semicostata, Agassiz -

PicTET et CAMPICHE, p. 77, pl. 105, figs. 1,2.

. 1865 Pholadomya gigantea, Forbes - Co-

QUAND, p. 283.

. 1865- Pholadomya recurrens, H. Coquand -

1866 Coquanp, p. 284 (1865), pl. 8, figs.
5, 6 (1866).

. 1875 Pholadomya gigantea, Sow. sp. -

MogscH, p. 82, pl. 30, fig. 6; pl. 31,
figs. 2-4.

. 1884 Pholadomya altermans Roem. -

WEERTH, p. 34, pl. 8, fig. 1; pl. 9,
fig. 11.

. 1884 Pholadomya cf. gigantea Sow. -

WEERTH, p. 34, pl. 8, figs. 2, 3.

. 1884 Pholadomya Méschin. sp. - WEERTH, p.

35, pl. 8, fig. 4.

. 1895 Pholadomya elongata Miinst. - MAAS, p.

279, pl. 9, figs. 1, 2.

. 1897 Pholadomya elongata, Munster - KAa-

RAKASCH, p. 81, pl. 2, fig. 9.

. 1900 Pholadomya gigantea Sow. - BURCK-

HARDT, p. 23, pl. 23, figs. 5, 6.
1900 Pholadomya elongata Miinster - WOL-
LEMANN, p. 133.

. 1900 Pholadomya alternans A. Roemer -

WOLLEMANN, p. 134, pl. 5, figs. 9-10; pl.
6, fig. 3.

1900 Pholadomya Ebertin. sp. - WOLLEMANN,
p. 136, pl. 6, fig. 4.
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. 1900 Pholadomya gigantea Sow. sp. -MULLER,
p. 557, pl. 21, fig. 1.
. 1903 Pholadomya gigantea Sow. sp. -
BURCKHARDT, p. 76, pl. 15, figs. 1, 2.
. 1909 Pholadomya gigantea (Sowerby) -
Woobs, p. 246, pl. 40, fig. 14; pl. 41,
fig. 1.
1912 Pholadomya elongata Miinster - PER-
VINQUIERE, p. 286.
. 1914 Pholadomya gigantea Sow. - LANGE, p.
256, pl. 16, fig. 6.
1924 Pholadomya gigantea Sow. - GILLET, p.
149, text-fig. 90.
. 1931 Pholadomya gigantea (Sowerby) -
WEAVER, p. 313, pl. 36, figs. 209-211.
? 1931 Pholadomya agrioensis n.sp. - WEAVER,
p- 316, pl. 36, figs. 205, 206.
. 1933 Pholadomya gigantea (Sow.) - DIE-
TRICH, p. 54.
. 1935 Pholadomya alternans Roemer - Cox, p.
203, pl. 23, fig. 5.
1948 Pholadomya gigantea Sow. - TAVANI, p.
148, pl. 10, fig. 12.
1949 Pholadomya gigantea Sowerby -
MORDVILKO et al., p. 142, pl. 29, fig. 9.
. 1960 Pholadomya gigantea Sowerby - Mu-
ROMTSIEVA, JANIN, p. 221, pl. 28, figs. 5-7.
1961 Pholadomya gigantea (Sowerby) -
Prozorovski, p. 148, pl. 17, fig. 2.
? 1961 Pholadomya semicostata Agassiz -
Prozorovski, p. 149, pl. 17, fig. 1.
1967 Pholadomya cf. gigantea Sowerby -
BRAMER, p. 106, pl. 7, figs. 1, 2, 4, 6-8.
? 1967 Pholadomya alternans A. Roemer -
BrAMER, p. 106, pl. 7, figs. 3, 5.
. 1974 Pholadomya (Pholadomya) gigantea
(Sowerby) - DIMITROVA, p. 116, pl. 56,
fig. 1; pl. 58, figs. 1, 2; pl. 59, fig. 1.
1974 Pholadomya gigantea (Sowerby) - OE-
KENTORP & SIEGFRIED, p. 162, pl. 18,
fig. 2.
. 1980 Pholadomya gigantea Sowerby -
Fiscuer, p. 218, pl. 102, fig. 4.

Material: Seven composite moulds from Orosei,
lower Upper Valanginian (n. 285) and Lower
Hauterivian (n. 844), Su Praicargiu, uppermost Va-
langinian (n. 132, 139, 199) and Sa Oche, Lower
Hauterivian (n. 616, 808). Generally found in life
position.

Dimensions (mm): n. 132: H=31;L=93,B=(35).
Discussion: This well known species has been fig-
ured somewhat differently (under various names)
by AcGassiz, PICTET and CaMPICHE, etc. This ex-
presses the broad variability in shape and ornamen-
tation (number and development of the ribs). The
shape varies because P. gigantea is an infaunal thin-

shelled species and hence is subjected to “pelomor-
phosis” (see REGINECK, 1917). The ornamentation
varies ontogenetically, is probably related to the
nature of the substrate and depending on the pre-
servation. In Sardinia the species shows a spectrum
of different ornamentations which seem to vary
with the sediment: in the chalky marls of Orosei,
lower Upper Valanginian, P. gigantea has a more
developed commarginal ornamentation; in the
more marly uppermost Valanginian sediments of
Su Praicargiu it has fine, but distant ribs; in the
more calcareous sediments of Sa Oche it has less
distant somewhat coarser ribs.

Generally young ontogenetic stages of P. gigan-

tea have not been described. It is possible that
among the many small pholadomyid taxa recorded
from the Neocomian deposits at least some repre-
sent the young stages of P. gigantea; especially P.
semicostata AGASSIZ has the necessary characteris-
tics for this. P. alternans ROEMER, 1841, was not
figured by the author; interpreting the original de-
scription is difficult. Therefore we prefer not to
include P. alternans in synonymy because of insuffi-
cient information.
Distribution: ?Berriasian, Valanginian - Aptian of
Temperate and Tethyan Realms: England, Spain,
Sardinia, France, Germany, Switzerland, Bulgaria,
USSR (Crimea, Central Asia), Tunisia, Somalia,
Tanzania (Tendaguru), Argentina (Text-fig. 25).

Fam. LATERNULIDAE

Platymyoidea rostrata (AGASSIZ, 1842)
PL 13, fig. 21; text-fig. 25

+ 1842 Platymya rostrata Ag. - AGasSIZ, p. 182,
pl. 10, figs. 11, 12.
v . 1843 Solen? carinatus, Math. - MATHERON, p.
133, pl. 11, figs. 1, 2.
v . 1845 Anatina Agassizii, d'Orbigny - D'OR-
BIGNY, p. 309, figs. 1, 2.
1861 Amnatina Agassizii, d’'Orbigny - DE LORI-
oL, p. 57.
. 1864 Anatina Agassizii,d’'Orbigny - PICTET et
CaMPICHE, p. 99, pl. 107, fig. 1.
1900 Amnatina Agassizi d'Orbigny - WOLLE-

MANN, p. 138.
1921 Platymya Agassizi d’Orb. - GILLET,
p- 18

1948 Platymya Agassizi d'Orb. - Tavani, p.
142, pl. 10, fig. 7.
. 1949 Amnatina Agassizi d’Orb. - COLLIGNON, p.
26, pl. 4, fig. 5.
1960 Laternula agassizi Orbigny - MUROMT-
SIEVA, JANIN, p. 221, pl. 29, figs. 4, 5.
. 1969 Platymyoidea rostrata (Agassiz) -KEEN
and Cox in MOORE, p. N845, text-fig.
F23(8).



. 1974 Platymyoidea agassizi (d’Orbigny) -
DmMITROVA, p . 119, pl. 59, figs. 8, 9.

Material: One composite mould from Sa Oche (La-
naitto), Lower Hauterivian (n. 632).

Dimensions (mm): H=40; L =(79); B =31.
Discussion: The Sardinian specimen of this rela-
tively rare species agrees well with the figures of
previous authors, especially those of MUROMTSIEVA
and JANIN (1960). The species is generally known as
Pl. agassizi, as the result of an erroneous emenda-
tion by D'ORBIGNY.

Distribution: Valanginian - Barremian: France,
Germany, Switzerland, Sardinia, Bulgaria, USSR
(Caucasus), Somaliland, Madagascar (Text-fig. 25).
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EXPLANATION OF PLATE 1

Fics. la-1c - Nuwculana (Jupiteria?) phaseolina (MICHELIN).
la - Right valve.
1b - Dorsal view of both valves.
lc - Dorsal view of both valves, not whitened; the hinge teeth are visible in transparence.
Upper Albian (probably Vraconian), Orosei; n. 205; x 4.

Fic. 2 - Grammatodon (Nanonavis) securis (LEYMERIE).
Left valve.
Uppermost Valanginian, Orosei; n. 4; x 1.

Fe. 3 - Cucullaea (Idonearca) glabra PARKINSON.
Left valve.
Vraconian, Orosei; n. 67; x 1.

Fics. 4a4b - Cucullaea (Noramya) “gresslyi” (DE Lorior) [= C. (N.) gabrielis LEYMERIE juv.?].
4a - Right valve, internal mould.
4b - Dorsal view of both valves, internal mould.
Lower Hauterivian, Sa Oche (Lanaitto), n. 255; x L

Fics. 5-7b - Cucullaea (Noramya) gabrielis LEYMERIE.

5 - Left valve, internal mould.

6a - Left valve, internal mould.

6b - Dorsal view of both wvalves, internal mould.
7a - Left valve, internal mould.

7b - Dorsal view of both valves, internal mould.

Lower Hauterivian, Sa Oche (Lanaitto); n. 604, 599, 602; x 1.

Unless otherwise stated, all the specimens have been whitened.






EXPLANATION OF PLATE II

Figs. 1-3 - Cucullaea (Noramya) gabrielis (LEYMERIE).
1 - Right valve, composite mould.
2a - Right valve, internal mould.
2b - Dorsal view of both valves, internal mould.
3 - Right valve, internal mould.

Lower Hauterivian, Sa Oche (Lanaitto); n. 593, 227, 590; x 1.

Fics. 4,5 - Pinna (Pinna) robinaldina DORBIGNY.
4 - Left valve, internal mould.
5 - Right valve.

Lower Hauterivian, Sa Oche (Lanaitto); n. 246, 183; x 1.

All the specimens have been whitened.






EXPLANATION OF PLATE III

Fics. la, 1b - Pinna (Pinna) robinaldina o ORBIGNY.
la - Left valve, internal mould.
1b - Ventral view of both valves, internal mould.
Lower Hauterivian, Sa Oche (Lanaitto); n. 624; x 0.75.

FiGs. 2a,2b - Propeamussium ninae (KARAKASCH).
Right valve; in fig. 2a, not whitened, the internal ribs are visible by transparence.
Upper Albian, Orosei; n. 856; x 4.

Fic. 3 - Isognomon (Isognomon) ricordeanus (DORBIGNY).
Left valve, internal mould.
Lower Hauterivian, Su Praicargiu (Lanaitto); n. 195; x 1.

Fics. 4,5 - Pinna (Pinna) sulcifera DESHAYES in LEYMERIE.
4 - Left valve, internal mould.
5 - Right valve, internal mould.

Lower Hauterivian, Sa Oche (Lanaitto); n. 180, 619; x 0.75.

FiGs. 6a,6b - Gervillella anceps (DESHAYES in LEYMERIE).
6a - Left valve, internal mould with partial shell preservation.
6b - Dorsal view of both valves, internal mould with partial shell preservation.
Uppermost Valanginian, Su Praicargiu (Lanaitto); n. 221; x L.

Unless otherwise stated, all the specimens have been whitened.






EXPLANATION OF PLATE IV

FiGs. la, b - Pinna (Stegoconcha?) hombresi PICTET and CAMPICHE.
la - Right valve, internal mould.
1b - Dorsal view of both valves, internal mould.
Lower Hauterivian, Sa Oche (Lanaitto); n. 252; x 1.

Fics. 2-4 - Gervillaria alaeformis (SOWERBY).
2 - Right valve, internal mould.
3 - Left valve, internal mould with shell fragments.
4 - Right valve, internal mould.

Lower Hauterivian, Sa Oche (Lanaitto); n 444, 456, 241; x 1.

All the specimens have been whitened.
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EXPLANATION OF PLATE V

Gervillaria alaeformis (SOWERBY).

Left valve, internal mould.

Left valve, internal mould.

Lower Hauterivian, Sa Oche (Lanaitto); n. 445, 455; x 1.

Gervillaria sowerbyana (MATHERON).

Left valve, internal mould.

Left valve, internal mould with partial shell preservation.
Left valve, internal mould with partial shell preservation.

Lower Hauterivian, Sa Oche (Lanaitto); n. 452, 441, 451; x 1.

Birostrina concentrica (PARKINSON).

Right valves, internal moulds.

Left valve, internal mould.

Left valve, internal mould with partial shell preservation.
Right valves, internal moulds.

Left valve, internal mould with partial shell preservation.
Left valve, internal mould.

Upper Albian, Orosei; n. 122, 43, 29, 54, 84, 42, 51, 37; x 1.

Birostrina subsulcata (WILTSHIRE).
Left valves, internal moulds.
Upper Albian, Orosei; n. 106, 36, 771; x 1.

Birostrina sulcata (PARKINSON).
Left valve, internal mould.
Vraconian, Orosei; n. 126; x 1.

All the specimens have been whitened.






EXPLANATION OF PLATE VI

Fics. 1-3 - Camptonectes cottaldinus (D'ORBIGNY).
1 - Left valve, exterior.
2 - Left valve, interior.
Uppermost Valanginian, Su Praicargiu (Lanaitto); n. 153, 218; x 1.
3 - Right valve, internal mould.

Lower Hauterivian, Sa Oche (Lanaitto); n. 238; x 1.

FiGs. 4-6 - Chlamys ? archiaciana (D'ORBIGNY).
4 - ? Left valve.
Uppermost Valanginian, Su Praicargiu (Lanaitto); n. 151; x 1.
5 - Right valve.
6 - ? Left valve, internal mould with partial shell preservation.

Lower Hauterivian, Sa Oche (Lanaitto); n. 775, 789; x 1.

Fic. 7 - Chlamys ? . elongata (LAMARCK).
Left valve, internal mould with partial shell preservation.
Lower Hauterivian, Mt. Tundu (Dorgali); n. 360; x 1.

Fic. 8 - Miémachlamys robinaldina (0'ORBIGNY).
Left valve, internal mould.
Lower Hauterivian, Sa Oche (Lanaitto); n. 786; x 1.

Fic. 9 - Entolium orbiculare (SOWERBY).
Lower Hauterivian, Orosef; n. 286; x 1.5.

Fics. 10-12 - Neithea (Neithea) atava (ROEMER).

10 - Left valve.

Lower Hauterivian, Sa Oche (Lanaitto); n. 774; x 1.
11 - Right valve, composite mould.

Upper Hauterivian, Orudé (Dorgali); n. 631; x 1.
12 - Right valve.

Lower Hauterivian, Sa Oche (Lanaitto); n. 763; x 1.

Fic. 13 - Neithea (Neithella) valangiensis (PICTET and CAMPICHE).
Right valve.

Lower Hauterivian, Sa Oche (Lanaitto); n. 762; x 1.

Fics. 14a-16b - Emthymipecten astierianus (DORBIGNY).

14a - Left valve.
14b - Right valve.
14c - Lateral view of both valves.
Lower Upper Valanginian, Orosei; n. 287; x 1.
15 - Left valve, plaster mould.
? Berriasian, Clumans (Alpes-de-Haute-Provence); MAFI K 11129; x L.
16a - Right valve, plaster mould.
16b - Detail of the auricles, plaster mould.

Berriasian, Berrias (Ardéche); MAFI K 10259; x 1.

All the specimens have been whitened.






EXPLANATION OF PLATE VII

Fics. 1-3 - Plicatula placunaea LAMARCK.
Left valves.
Uppermost Valanginian, Orosei; n. 704, 765, 709; x 1.

Fics. 4,5 - Limaria ? dubisiensis (PICTET and CAMPICHE).
4 - Left valve, internal mould.
5 - ? Right valve, internal mould with partial shell preservation.

Uppermost Valanginian, Su Praicargiu (Lanaitto); n. 166, 170; x 1.

Fics. 6,7 - Plagiostoma globosum (SOWERBY).
Right valves, internal moulds with shell fragments.
Upper Albian, Orosei; n. 130, 129; x 1.5.

Fic. 8 - Acesta dorbignyana (MATHERON).
Left valve.
Uppermost Valanginian, Su Praicargiu (Lanaitto); n. 182; x 1.

Fic. 9 - Limaria ? elongata (SOWERBY).
Left valve.
Upper Albian, Orosei; n. 50; x 1.

Fic. 10 - Acesta subovalis (SOWERBY).
Right valve.
Upper Albian, Orosei; n. 62; x 1.

Fics. 11a,11b - Ceratostreon boussingaults (DORBIGNY).
lla - Right valve, interior.
11b - Left valve, internal mould.
Lower Hauterivian, Sa Oche (Lanaitto); n. 476; x 1.

Fics. 12a-13 - Rastellum “rectangulare” (ROEMER).

12a - Right valve.
12b - Right valve, anterior view.

Lower Hauterivian, Pischina Urtaddala (Gorropu); n. 155; x 1.
13 - Right valve.

Uppermost Valanginian, Orosei; n. 276; x 1.

Fic. 14 - Thetis minor SOWERBY.
Left valve, internal mould.
Lower Hauterivian, Sa Oche (Lanaitto); n. 725; x 1.

Fics. 15-18 - Spondylus roemeri DESHAYES in LEYMERIE.
15 - Left valve, internal mould with partial shell preservation.
16 - Right valve.
Lower Hauterivian, Orosei; n. 275, 697; x 1.
17 - Left valve, composite mould.
18 - Left valve, internal mould.

Uppermost Valanginian, Su Praicargiu (Lanaitto); n. 148, 154; x 1.
Fic. 19 - Acesta cf. subrigida (ROEMER).

Right valve, internal mould.
Lower Hauterivian, Sa Oche (Lanaitto); n. 676; x 1.

All the specimens have been whitened.






EXPLANATION OF PLATE VIII

Fics. 1a-7 - Aetostreon latissimum (LAMARCK).
1,3-7 - Left valves.
1b,4b - Posterior views.
Lower Hauterivian, Orosei; n. 509, 295, 305, 519, 508, 510; x 1.
2 - Left valve.
Lower Hauterivian, Sa Oche (Lanaitto); n. 463; x 1.

The concentrically structured silicification centers (beekite) are particularly well visible on the specimens
of figs. 4 and 5.
All the specimens have been whitened.






EXPLANATION OF PLATE IX

Fics. 1-6 - Aetostreon latissimum (LAMARCK).
1 - Left valve.
Middle Hauterivian, Orudé (Dorgali); n. 243; x 1.
2-4 - Left valves.

4b - Posterior view.

Lower Hauterivian, Orosei; n. 493, 292, 492; x 1.
5 - Right valve, interior.

Lower Hauterivian, Orosei; n. 502; x 1.
6 - Right valve, interior.

Lower Hauterivian, Sa Oche (Lanaitto); n. 478; x 1.
The concentrically structured silicification centers (beekite) are particularly well developed in the
specimens of figs. 2 and 3.

Fics. 7,8 - Quadratotrigonia nodosa (SOWERBY).
7 - Left valve, composite mould.
8 - Right valve, composite mould.

Lower Hauterivian, Sa Oche (Lanaitto); n. 193, 245; x 1.

All the specimens have been whitened.






EXPLANATION OF PLATE X

Fics. 1-6 - Trigonia (Trigonia) carinata AGASSIZ.
1,2 - Left valves, composite moulds.
3-5 - Right valves, composite moulds.
6 - Left valve, internal mould.

Lower Hauterivian, Sa Oche (Lanaitto); n. 185, 575, 544, 562, 549, 810; x 1.

Fics. 7-10 - Sphaera corrugata SOWERBY. p A6
7 - Right valve.
8 - Right valve, composite mould.
9a - Right valve, internal mould.
9b - Dorsal view of both valves, internal mould.
10 - Left valve, internal mould with partial shell preservation.

Lower Hauterivian, Sa Oche (Lanaitto); n. 644, 184, 671, 652; x 1.

All the specimens have been whitened.






EXPLANATION OF PLATE XI

FG. 1 - Astarte (Astarte) numismalis DORBIGNY.
Left valve, composite mould.
Lower Upper Valanginian, Orosei; n. 80%a; x 2.
Fics. 2-6 - Eriphyla gigantea (DESHAYES in LEYMERIE).
2 - Righr valve.
Lower Hauterivian, Sa Oche (Lanaitto); n. 790; x 1.
3 - Left valve, internal mould.
Lower Hauterivian, Orosei; n. 658; x 1.
4a - Right valve, internal mould transitional to composite mould.
4b - Dorsal view of both valves, internal mould transitional to composite mould.
5 - Right valve, composite mould.
6 - Left valve, composite mould.

Lower Hauterivian, Sa Oche (Lanaitto); n. 674, 636, 696; x 1.

Fics. 7-8b - Ptychomya (Ptychomya) plana AGassiz.

7 - Left valve, composite mould.
8a - Right valve, internal mould.
8b - Dorsal view of both valves, internal mould.

Lower Hauterivian, Sa Oche (Lanaitto); n. 259, 862; x 1.
Fic. 9 - “Lucina” valdensis PICTET and CAMPICHE.

Left valve, composite mould.
Gargasian, Orosei; n. 758; x 1.

All the specimens have been whitened.






EXPLANATION OF PLATE XII

Fics. 1-4b - Integricardium deshayesianum (DE LorioL).

1 - Right valve, internal mould.
2a - Left valve, internal mould [with Mimachlamys robinaldina (DORBIGNY)].
2b - Dorsal view of both valves, internal mould.
3a - Right valve, internal mould.
3b - Dorsal view of both valves, internal mould.
Lower Hauterivian, Sa Oche (Lanaitto); n. 250, 662, 669; x 1.
4a - Left valve, internal mould.
4b - Dorsal view of both valves, internal mould.

Lower Hauterivian, Orosei; n. 273; x 1.

Fic. 5 - Pleuriocardia ? rauliniana (DORBIGNY).
Left valve.
Vraconian, Orosei; n. 8; x 2.

Fic. 6 - Pleuriocardia ? voltzii (D)ORBIGNY).
Left valve, composite mould.
Lower Hauterivian, Orosei; n. 751; x 1.

Fc. 5 - "Cardium” gillieroni PICTET and CAMPICHE.
Left valve, internal mould.
Lower Valanginian, Sa Oche (Lanaitto); n. 860; x 1.

Fics. 8,9 - Protocardia peregrina (DORBIGNY).
8 - Left valve, internal mould with partial shell preservation.
Uppermost Valanginian, Orosei; n. 2; x 1.5.
9 - Right valve, composite mould.

Lower Hauterivian, Sa Oche (Lanaitto); n. 739; x 1.5.

All the specimens have been whitened.






EXPLANATION OF PLATE XIII

Fic. 1 - Proveniella crassicornis (AGASSIZ).
Lefc valve, internal mould with shell fragments.
Upper Albian, Orosei; n. 46; x 1.

Fics. 2,3 - Provemella bernensis (LEYMERIE).
2 - Left valve, composite mould.
Lower Hauterivian, Orosel; n. 767; x 1.
3 - Right valve, composite mould.

Lower Hauterivian, Carchinarzos (M. Albo); n. 328; x 1.

Fic. 4 - Flaventia brongniartina (LEYMERIE).
Right valve, internal mould.
Lower Hauterivian, Sa Oche (Lanaitto); n. 742b; x 1.

Fics. 5a,5b - “Venus” thurmanni DE LoORIOL.
5a - Left valve, internal mould.
S5b - Dorsal view of both valves, internal mould.

Lower Hauterivian, Sa Oche (Lanaitto); n. 739; x 1.

Fics. 6,7 - "Venus” vendoperana (LEYMERIE).
Right valves, internal moulds.
Lower Hauterivian, Sa Oche (Lanaitto); n. 744, 727; x 1.

Fic. 8 - "Venus” cornueliana D'ORBIGNY.
Left valve, internal mould.
Lower Hauterivian, Carchinarzos (M. Albo); n. 339; x 1.

Fics. 9-12 - Panopea gurgstis (BRONGNIART in CUVIER).
9 - Left valve, composite mould.
Lower Hauterivian, Orosei; n. 845; x 1.
10,11 - Right valves, composite moulds.
12 - Left valve, composite mould.

Lower Hauterivian, Sa Oche (Lanaitto); n. 425, 396, 395; x 1.
Figs. 13,14 - Matheronia (Matheronia) rougonensis MONGIN.
Left valves.

Uppermost Berriasian-lowermost Valanginian, Carchinarzos (M. Albo); n. 902, 903; x 1.

Fics. 15-17b - Protocardia impressa (DESHAYES in LEYMERIE).

15 - Right valve, composite mould.
16,17a - Left valves, composite moulds.
17b - Posterior view of left valve, composite mould; the radial “protocardiid” ribs are visible.

Lower Hauterivian, Sa Oche (Lanaitto); n. 687, 187, 251; x 1.

Fic. 18 - Gastrochaena cf. sinuosa PICTET and CAMPICHE.
Uppermost Valanginian, Oroset; n. 3; x 2.

Fic. 19 - Gastrochaena cf. brevis PICTET and CAMPICHE.
Upper Albian, Orosei; n. 47; x 2.

Fic. 20 - Pholadomya gigantea (SOWERBY).
Left valve, composite mould.
Uppermost Valanginian, Su Praicargiu (Lanaitto); n. 132; x 1.

Fic. 21 - Platymyoidea rostrata (AGAsSIZ).

Left valve, composite mould.
Lower Hauterivian, Sa Oche (Lanaitto); n. 632; x 1.

All the specimens have been whitened.
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