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A detailed study has been made of Late Cenozoic ostracodes from closely
sampled sections and some isolated samples on the Aegean islands of Gavdos,
Crete, Karpathos and Rhodos.

The stratigraphic position of the studied lithostratigraphic units has been
determined by means of the evolutionary trends in Planorbulinella and in unise-
rial Uvigerina, and by planktonic Foraminifera (Chapter II).

For a paleoecologic interpretation a method is introduced for evaluating depth
of deposition and salinity, and major trends in the development of the depositio-
nal environment (Chapter III).

Based on the three major realms for ostracode life reflected in the assemblages
(a brackish water, a shallow marine and a deeper marine environment) some
tentative assemblage zones are proposed (Chapter IV).

Comparisons with the ostracode assemblages of Neogene stratotypes show
that most of the biozones can be recognized outside the Aegean area (Chapter V).

The systematic part of the study deals with over 200 different taxa. Three
new subgenera are proposed. In total 24 new species are described. Because of
primary homonymy two species are renamed (Chapter VI).



Until now little was known about Late Cenozoic Ostracoda from the South
Aegean islands. The data contained in the extensive paper on Pliocene (?) ostra-
codes from Rhodos of Terquem (1878) are too fragmentary to be of much value
in present-day studies.

Hence, the purpose of our investigation is primarily to give a detailed account
of the brackish and marine Ostracoda encountered in the Miocene, Pliocene and
Pleistocene sediments of the South Aegean islands of Gavdos, Crete, Karpathos
and Rhodos. Emphasis will be placed on paleoecology and on the biostratigraphic
value of various associations of genera and species.

The Late Cenozoic sedimentary history of the southern Aegean area is charac-
terized by the deposition of a wide variety of lithostratigraphic units. Especially
a large diversity of marine marls, marly limestones and organic limestones has
been reported, but various freshwater and brackish sediments are found as well.
It is thought likely that in this area the entire Late Cenozoic is covered by a
composite section of marine deposits.

As originally assumed by Papp (1947) and substantiated by later investiga-
tions a continuous marine sedimentation from the Miocene into the Pliocene may
be accepted for the Cretan area. Generally, a "crise de salinite" which is litholo-
gically characterized by the deposition of evaporites and non-marine sediments,
is assumed for the entire Mediterranean realm at the end of the Miocene, but in
Crete continental deposits seem to be lacking. Chronostratigraphically this event
is often considered to be synchronous all over the Mediterranean and correspond-
ing with the Messinian Stage. However, in Italy the isochronous character of
the lower and upper boundaries of this stage is disputable (Drooger & Meulen-
kamp, 1969).

For our study of the Neogene and Pleistocene ostracodes especially closely
sampled sections were selected. The sections jointly comprise the major part of
the Late Cenozoic interval and they represent different types of depositional
environment. Late Miocene deposits occur in Gavdos and Crete, in Karpathos
and Rhodos only Pliocene and younger deposits represent the Cenozoic.

Field work in the South Aegean islands has been carried out since 1961 by a
team of stratigraphers of Utrecht University, so that for our purpose there was
ample material from sampled secions.



The greater part of the samples studied was originally collected and investiga-
ted by Freudenthal (1969) and Meulenkamp (1969). The material from central
Crete was collected by the present author, the samples from Karpathos and
Rhodos were taken by H. E. de Vries and E. F. J. de Mulder, respectively.
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Fig. 1. Geographic sketch map of Greece. The inset illustrates the approximate
outline of the Mediterranean and western Paratethys during the Late Miocene to
show the position of the South Aegean area (partly after Ruggieri, 1967).



The geographic position of the localities is given in figures 1, 3-6. The inset
of figure 1 illustrates the position of the area within the approximate Late
Miocene configuration of the Mediterranean and western Paratethys. The litho-
stratigraphic and chronostratigraphic position of the samples is given in Chapter
II.

For every sample three wash residues (grain sizes between 125,u and 250,u,
between 250,u and 595,u and larger than 595,u) were examined. In the coarsest
residues ostracodes appeared to be rare, all individuals present were picked. From
both other residues comparable quantities were taken, from the middle fraction
twice as many as from the finest fraction. As a consequence our quantitative data
have a relative value only and conclusions may be drawn only with this limita-
tion in mind.

very rare
rare

1 - 2 valves
3 - 5 valves
6 -15 valves
16-25 valves
> 25 valves

common
frequent
very frequent

For comparison material was used from several Neogene and Pleistocene stra-
totypes and from other classic sections situated in the Mediterranean area. In
some cases material of the collections of Van den Bold (1946), Keij (1953, 1955,
1957, 1966), Kingma (1948), Kuiper (1918) and Rome (1942) was examined.
The collections of Brady (1866, 1867-72, 1868, 1869), comprising ostracodes
from the eastern Mediterranean area and stored in the Hancock Museum at
Newcastle-upon-Tyne (England) were likewise studied. Recent material available
from the Gulf of Naples, the southern Adriatic Sea, Rimini, Venice beach, the
Cote d' Azur, Corsica, Rhodos and Cyprus further facilitated the systematic study.

All our described material is stored in the Utrecht Micropaleontological Col-
lection.
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The first data concerning Recent ostracodes of the eastern Mediterranean
were presented by Baird (1850), who described four new species from Tenedos,
off the west coast of Turkey. These new forms are Cythere setosa, C. runcinata,
Cythereis prava and C. senticosa.

Brady (1866) reported further new ostracodes from Recent sediments in the
Levant, in Crete (Suda Bay), Serpho, and from Hermos and Smyrna (both Tur-
key). From the Levant the following new species were described: Cytherella
punctata, Bairdia crosskeiana, Cytheridea margaritea, Cythere hodgii, C. oblon-
ga, C. pavonia, C. cribriformis, C. jurinei var. costata, Normania affinis, N.
glabra and Cythereis batei. From Suda Bay one new species is reported, Cytheri-
de is nobilis. Normania grisea and N. modesta were described as new from
Smyrna.

In De Falin & Perier's "Les Fonds de la Mer" Brady (1867-72) reported many
ostracode species from Siros, the Dardanelles, Istanbul, Smyrna, Rhodos, Syria
and Port-Said. Cythere speyeri and Loxoconcha raul'ini were described as new
from Siros, from the Dardanelles Cythere muscosa and Cytheridea ? elatior,
Loxoconcha lata from Istanbul, from Smyrna a dubious species described as
Cythere lnconstans, and from Rhodos Cytheropteron stellatum. New species
mentioned from Port-Said were Cythere berchoni and Cytheridea castanea, from



Syria Ilyobates ? judaea, Cythere subsigmoidea, Cytherideis cylindrica, Cytherura
deformis and C. nervosa. Cytheridea castanea has also been mentioned from the
Gulf of Gascogne, France. A type locality was not designated for this species
(see De Folin's footnote on p. 118).

From Tenedos Brady (1868b) described the following new species: Bairdia
formosa, Cythere crispata, C. dissimilis, c. favoides, Cytherura acris, Loxocon-
cha alata, Paradoxostoma ? reniformis, Pontocypris intermedia and Sclerochilus
? aegaeus. In this paper C. speyeri is again treated as a new species.

In 1869 Brady described ostracodes from Besika Bay (north of Tenedos), Pi-
raeus, Crete and the Dardanelles. From Besika Bay Cythere affinis, Loxoconcha
tumida, L. angustata and Cytherideis teres were described as new. L. tumida was
also reported from Piraeus. The type locality of this species is therefore uncertain.
In the same paper Pontocypris obtusata was described as new from Piraeus. New
from the Dardanelles was Cytheropteron acutum.

After these publications dealing with eastern Mediterranean Ostracoda it took
a very long time before new data on Recent marine ostracodes were published.
Stephanides (1948) studied freshwater ostracodes from Corfu. Some forms were
reported by this author to occur in brackish water.

A smaIl number of ostracode species was reported by Schaefer (1953) from a
sulfur spring in the vicinity of Athens.

Numerous marine ostracode species were reported from bottom cores taken
in the entire Mediterranean by Puri et al. (1969). Faunal assemblages encountered
indicate that there is no significant difference in faunal composition between
the eastern and western Mediterranean.

Recently, Barbeito-Gonzalez (1971) has extensively discussed the ostracodes
from Naxos (Cyclades).

Information about fossil Ostracoda from the eastern Mediterranean is scarce.
The first data were presented by Terquem (1878), who described a large number
of taxa from Rhodos. Most of these forms were proposed as new. Sample locality
and exact stratigraphic level from which Terquem's materi'al had originally been
taken (by Hedenberg, Swedish consul at Rhodos) are not known. The age of his
material may be either Pliocene and/or Pleistocene. Most of Terquem's descrip-
tions and figures are unreliable for present-day determination.

Bonarelli (1901) in his paper on the geology of the island of Crete, reproduced
a report made by G. Capeder concerning ostracodes from Pliocene deposits west
of Iraklion. In this report Capeder mentions the following species: Cythere



jonesii (Baird), C. punctata von Muenster, C. laquetra Jones, C. woodiana Jones,
Cytherella compressa (von Muenster) and Cytheropteron triangulare (Reuss).

Christodoulou & Haralambous (1960) described a brackish water microfauna
from Armeni in southeastern Crete, which according to the authors included
Haplocytheridea dacica dacica (Hejjas) as the only ostracode taxon. The assem-
blage would be of Sarmatian Age.

From the Pliocene of the Peleponnesos Bignot, Dercoun & Le Calvez (1964)
mentioned some ostracode species, which were determined by V. Apostolescu.

Grekoff, Guernet & Lorenz (1967) described a poor microfauna from marine
Neogene deposits (Upper Miocene) of the island of Skiros, north of Euboea. Six
ostracode taxa were reported.

The most important contribution to the knowledge of Neogene Ostracoda
from the eastern Mediterranean is the investigation of Uliczny (1969). He studied
especially Pliocene Hemicytheridae and Trachyleberididae of Cephalonia, Ionian
Sea. Both families together were represented in his material by 88 taxa. No less
than 33 were assigned to the genus Aurila. Most of these forms were proposed as
new species or subspecies.

Gramann & Kockel (1969) and more especially Gramann (1969) reported
ostracodes from Neogene and Lower Quaternary deposits of the socalled Strimon
Basin in Greek Macedonia, including freshwater, brackish water and shallow
marine forms.

Becker-Platen (1970) describing Oligocene to Lower Quaternary deposits of
southwestern Anatolia (Turkey) listed ostracodes from several strata. The deter-
minations were mainly made by G. Luettig. With a few exceptions only fresh to
brackish water ostracodes were reponed.



LITHOSTRATIGRAPHY AND ASSUMED
CHRONOSTRATIGRAPHIC POSITION OF THE FORMA TrONS

In this chapter a review is given of the lithology and relative stratigraphic
position of the formations, from which ostracodes were studied.

Our age assignments of the formations are partly based on evolutionary stages
in the foraminiferal genera Planorbulinella and Uvigerina, partly on planktonic
foraminifera.

Based on the evolution according to the principle of nepionicacceleration,
Freudenthal (1969) established three morphologically adjoining species of Planor-
bulinella, which are successive in time during the Late Miocene in the Cretan
realm. These three are P. rokae Freudenthal, P. astriki Freudenthal and P. caneae
Freudenthal, respectively (see fig. 2).

Meulenkamp (1969) studied in detail the phylogenetic trends in chamber ar-
rangement of two groups of Uvigerina, which are likewise stratigraphically
successive. An older, Miocene melitensis-lineage and a younger, Miocene to
Pliocene cretensis-lineage could be distinguished by this author. Both lineages
show progressive trends to an uniserial chamber arrangement. Each lineage has
been subdivided in four specific units (see fig. 2).

The evolution of the Cretan Planorbulinella as well as that of the uniserial
uvigerinids are reliable tools for the determination of the relative stratigraphic
position of the rock-units, certainly so in the Cretan area. Especially the younger
formations are dated by means of planktonic foraminifera.

For more details concerning the studied Neogene formations of Gavdos and
Crete we refer to Freudenthal (1969), Meulenkamp (1969) and Sissingh (in
press). More data about the Neogene of Karpathos can be found in Desio (1931)
and Christodoulou (1960). For Rhodos we refer to Mutti, Orombelli & Pozzi
(1967, 1970), Orombelli & Montanari (1967) and Meulenkamp et al. (in prep.).
Lithostratigraphic sections published by Freudenthal (1969) and Meulenkamp
(1969) are not figured again.

A summary of the relative stratigraphic positions of the formations concerned
is given in figure 2.
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11.2.1. GAVDOS FORMATION

Lithology: All Neogene deposits found on Gavdos Freudenthal (1969, p. 48,
columns VI) included in the Gavdos Formation. Lithologically, this formation
is therefore very variable. The formation comprises conglomerates, brownish
sands, marls, bluish to greenish clays with Crassostrea, as well as algal limestones
containing, among others, heterosteginids. Generally, the strata are strongly
affected by block faulting. The exact geographic extension of the formation is
not known. The total thickness seems to amount to at least 150 m.
Age: Two sections of this formation were selected to study. Section Ambelos
appeared to contain Uvigerina gaulensis of Meulenkamp's melitensis'-lineage. We
encountered U. selliana of the cretensis-lineage in Section Panayia. Thus the
Gavdos deposits are probably older than those of the middle and upper parts of
the Tortonian type section, which contain assemblages of U. selliana close to U.
cretensis and of U. cretensis, respectively (Meulenkamp, 1969).

Provenance of samples:
a) Section Ambelos, exposure 336 (Freudenthal, p. 24) (fig. 3). Coastal cliff

north of Ambelos.
b) Section Panayia, exposure 341 (Freudenthal, p. 24) (fig. 3). Near Panayia

church along the path from Kastri to Karave beach.

Fig. 3. Index map of Gavdos showing the
location of the exposures.



11.3.1. ROKA FORMATION

Lithology: According to Freudenthal (1969, p. 30) the Roka Formation consists
of conglomerates, Heterostegina bearing sands and organic limestones. The for-
mation is restricted to the western part of the province. The thickness is maxi-
mally 60 m. Generally, it does not exceed a few meters.
Age: From the lower part of this formation Freudenthal (p. 77) reports Pl'anor-
bulinella rokae. P. astriki occurs in the upper strata of the formation, in which
we also found U. selliana. Chronostratigraphically, the lower and middle part
of the Roka Formation seem to correspond to the upper part of the Gavdos
Formation. The Roka deposits are overlain by the Kissamou Formation (see
II.3.2).

Provenance of samples:
a) Section Astrikos, exposure 105 (lower part, Freudenthal, p. 19) (fig. 4). About

1 km southeast of Roka and 0.5-1 km southwest of Astrikos (Kissamou Dis-
trict). The sediments exposed in the top part of this section belong to the
Kissamou Formation.

11.3.2. KISSAMOU FORMATION

Lithology: The Kissamou Formation is characterized by amorphous, locally lami-
nated clays with graded and non-graded clastic intercalations. Again according
to Freudenthal (1969, p. 33) the clays locally contain numerous marine molluscs.
The formation is restricted to the western part of the province, where it is com-
monly overlain by the Khairetiana Formation (see III.3.3). The thickness amounts
to 175 m.
Age: In the lower strata of this formation P. astriki has been found by Freuden-
thal (p. 77). P. caneae occurs in the middle and upper part of the formation,
together with, among others, Globorotalia ventriosa Ogniben. Both G. ventriosa
and P. astriki are present in the Tortonian type section (Freudenthal, p. 78).
Hence, the major part of the Kissamou Formation can chronostratigraphically
be correlated with this stage (see also Zachariasse, in prep.).

Provenance of samples:
a) Section Astrikos, exposure 105 (upper part, Freudenthal, p. 19) (fig. 4).
b) Section Khairetiana, exposure 368 (Freudenthal, p. 20) (fig. 4). Approxima-

tely 0.5 km east to southeast of Khairetiana village (Kissamou District).

11.3.3. KHAIRETIANA FORMATION

Lithology: The Khairetiana Formation is conformably overlying the Kissamou
Formation. According to Freudenthal (1969, p. 36) this formation mainly consists
of alternating layers of amorphous marls and laminated marls or clays. Gypsum



masses are locally present at the base. The formation is widely distributed
throughout the province. Its maximum thickness is probably 100 m.
Age: Planktonic Foraminifera indicative of a Pliocene age were not found in this
formation It contains P. caneae in the lower part. Assignment to the uppermost
Miocene may be accepted at least for the lower part of the formation, below
the gypsum. This is in accordance with the occurrence of U. lucasi, found in
samples close to gypsiferous deposits.

Provenance of samples:
a) Section Khairetiana, exposure 292 (Freuden thaI, p. 21) (fig. 4). Along the

road from Khairetiana to Kaloudhiana (Kissamou District), near the church
at the northern entrance of the first mentioned village.

II.4. Western Crete: Province of Rethymnon, Easternmost part of Province
of Khania

11.4.1. APOSTOLI FORMATION

Lithology: According to Meulenkamp (1969, p. 24) the Apostoli Formation
mainly consists of grey to bluish marls and clays. Marine molluscs are common.
The formation is especially found in the central part of Rethymnon Province,
e.g. near Apostoli. It is also exposed in the utmost eastern part of Khania Pro-
vince (near Vryses-Exopolis). The thickness amounts to 120 m maximally.
Age: In the lower beds of this formation P. astriki, U. gaulensis and U. felixi
of the melitensis-lineage and U. selliana of the cretensis-lineage are present. P.
caneae and U. cretensis are found in higher strata (Freudenthal, 1969, p. 78, 79;
Meulenkamp, 1969, p. 141). The formation can thus be correlated with the
Kissamou Formation in the Khania Province, as well as with the greater part
of the Tortonian type section, because P. astriki and assemblages of U. selliana
close to U. cretensis are known from the middle part and assemblages of U.
cretensis from the upper part (sensu Cita et al., 1965) of this stratotype. This
age assignment is substantiated by the study of planktonic Foraminifera (Zacha-
riasse, in prep.).

Provenance of samples:
a) Section Apostoli, exposure 814 (Meulenkamp, p. 19) (fig. 4). Approximately

2 km west of Apostoli (Amari District), along the southern slope of the Moni
Veni table mountain.

b) Section Exopolis, exposure 850 (Meulenkamp, p. 22) (fig. 4). Near the road



from Exopolis to Yeoryioupolis, Province of Khania (Apokoronou District),
in a gully east of the first mentioned village.

11.4.2. ASTERI FORMATION

Lithology: According to Meulenkamp (1969, p. 41) the Asteri Formation is
characterized by white and beige fossiliferous marls with abundant concretions.
In the upper part of the formation laminated intercalations are found. The for-
mation is only found east of Rethymnon. Its total thickness amounts to about
100 m.
Age: In the Asteri deposits Globorotalia margaritae Bolli & Bermudez, G. punc-
ticulata (Deshayes) and G. bononiensis Dondi are found. Forms of the U. creten-
sis lineage include the most highly evolved species U. arquatensis Papp. Meulen-
kamp (p. 89) reported U. lucasi from the basal part of Section Asteri, for which
reason he assigned the lower part of the formation to the top part of the Miocene.
More recent investigations indicate that the most primitive assemblage is transi-
tional between U. lucasi and U. arquatensis (personal communication, J. E. Meu-
lenkamp). As a consequence, also the basal part of the Asteri Formation should be
considered of Pliocene Age. On the basis of benthonic Foraminifera D. Verhoeve
(in prep.) correlates the Asteri Formation with the Lower Pliocene Tabianian
stratotype in Italy.

Provenance of samples:
a) Section Asteri, exposure 848-849 (Meulenkamp, p. 42) (fig. 4). Along the

road from Asteri (Rethymnon District) to the main road Rethymnon-Irak-
lion. Exposure 848 is situated in the vicinity of the southern entrance of
Asteri, exposure 849 at the northern end of the village.

b) Section Stavromenos II, exposure 884 (Meulenkamp, p. 42) (fig. 4). Along
the road from Asteri to the main road Rethymnon-Iraklion, near the point
where both these roads meet.

IIA.3. FRANCO CASTELLO FORMATION

Lithology: Two different sedimentary successions are grouped together in the
Francocastello Formation by Meulenkamp (1969, p. 44): a series of blue-green
clays and organic limestones, and another mainly composed of coarse clastic
material. The formation is only known from the Francocastello area at the
island's south coast, where it probably attains a maximum thickness of at least
80 m.
Age: As to uniserial uvigerinids only U. arquatensis has been found in these
deposits. Globorotalia crassaformis is quite abundant. Also G. bononiensis occurs,
but G. margaritae and G. puncticulata are absent.
As a consequence the relative stratigraphic position of this formation is not very



clear. An approximate Middle Pliocene age seems acceptable as was assumed
more or less by Meulenkam p (1969, fig. 53).

Provenance of samples:
a) Section Francocastello II, exposure 817 (Meulenkamp, p. 45) (fig. 4). Coastal

cliff approximately 1.5 km east of the ancient castle of Francocastello, be-
tween Khora Sfakion and Skaloti, Province of Khania (Sfakia District).

11.5.1. TEFELI FORMATION

Lithology: The Tefeli Formation is mainly composed of lignites, clays, marls,
sands, sandstones and conglomerates containing freshwater and brackish water
molluscs. In the upper part of the formation bluish amorphous marls with marine
molluscs and sometimes reefal limestones are exposed. The formation is widely
distributed throughout Iraklion Province, especially along the Psiloriti Moun-
tains and north of the Messara plain. The thickness is generally less than 100 m.
It is overlain by the Barbara Formation (see 11.5.2.).
Age: In the upper part of the Tefeli Formation (Section Drosi) U. cretensis and
G. ventriosa occur, probably together with P. caneae. These forms indicate that
the formation is a lateral equivalent of the Kissamou and Apostoli Formations.
The Tefeli deposits in the Kastellios hill in the eastern part of the province have
been dated by De Bruijn, Sondaar & Zachariasse (1971) as Early Tortonian



from the joint presence of U. selliana, Globorotalia acostaensis Blow and G.
gigantea Blow.

Provenance of samples:
a) Section Drosi, exposure 34 (figs. 4, 7). Along the road from Drosi to Nivritos

(Khainourgiou District), along the southern slope of the east-west directed
valley.

b) Section Almiri, exposure 1 (figs. 4, 8). Along the road from Mires to Iraklion
from the chapel of Almiri Panayia to the road bifurcation for Kato Moulia
(Khainourgiou District).

11.5.2. BARBARA FORMATION

Lithology: The lower part of this formation consists of organic limestones, light-
coloured marly limestones and laminated, rarely amorphous marls. Locally gyp-
sum masses, and breccious and slumped marl deposits are included. The upper
part of the formation mainly comprises marly limestones and marls, which are
generally well-bedded. This formation is very widely distributed in the Iraklion
Province. Its total thickness amounts to more than 100 m.
Age: The basal deposits of this formation superjacent to the Tefeli Formation,
are either of Late Miocene or of Early Pliocene age. Uvigerinids closely resem-
bling U. lucasi are found in isolated samples from the vicinity of Ano Moulia,
exposure Ib and Profitis Ilias, exposure 36. G. margaritae is common in one of
the two isolated samples from Kourtes, exposure 32. In the same sample G.
puncticulata and U. arquatensis are found.

Provenance of samples:
a) Ano Moulia, exposure Ib (one isolated sample) (fig. 4). At the west side of

the road from Mires to Iraklion, about 1 km south of the bifurcation for
Ano Moulia (Khainourgiou District).

b) Kourtes, exposure 32 (two isolated samples) (fig. 4). About 75 m east of the
road from Zaros to Kourtes (Khainourgiou District), on the southern slope
of the east-west orientated valley.

c) Profitis Ilias, exposure 36 (one isolated sample) (fig. 4). At the east side of
the road from Profitis Ilias (Temenous District) to Iraklion, about 150 m
north of the first mentioned village. The sample was taken immediately above
the breccias of the Ilias Formation (Sissingh, in press).

II.5.3. IRAKLION FORMATION

Lithology: The Iraklion Formation comprises subhorizontal deposits of lime-
stones, sandstones, conglomerates and marly deposits. Locally, molluscs (especial-
ly Pectinidae) are common. The formation is restricted to the area immediately



west and southwest of Iraklion, where it unconformably overlies the Pliocene
Stavromenos Formation (Sissingh, in press). Its maximum thickness is 5 m.
Age: This formation evidently belongs, just like the Lindos Formation (IL7.3.),
to the Pleistocene terrace deposits, frequently found along the coasts of the
islands and the continent of Greece. As to Crete, these sediments have often
been dated as Tyrrhenian. From the Iraklion Formation no faunal evidence is
available for a relative age determination.

Provenance of samples:
a) Iraklion, exposure 46 (one isolated sample) (fig. 4). At the southwestern

border of Iraklion, near the ancient (Turkish?) well.

Fig. 5. Index map of Karpathos showing the
location of the exposure.

11.6. Karpathos

11.6.1. PIGADIA FORMATION (PROVISIONAL NAME)

Lithology: Neogene deposits exposed in the vicinity of Pigadia (or Karpathos)



and comprising greenish clays and marls with at some levels gravel seams and
isolated pebbles, are here provisionally grouped together in the Pigadia Forma-
tion. The Pig'adia deposits are rather fossiliferous. The strata contain especially
molluscs, bryozoans and echinids. In some beds of the section fish, insect and
plant remains are found. At some other levels of this section solitary corals
occur. The formation is overlain by detritic organic limestones alternating with
marls belonging to an unnamed formation. The formation is confined to the area
of Pigadia. Its total thickness is not known.
Age: The foraminiferal microfauna of the Pigadia Formation includes Globigeri-
noides obliquus Bolli, Globoratalia crassaformis, Globigerina pachyderma Ehren-
berg and U. arquatensis. All individuals of the latter planktonic species are dex-
trally coiled. A Late Pliocene age may be assumed. Also bryozoans, which have
not been yet reported from post-Pliocene deposits, are found in our samples (per-
sonal communication, R. Lagaaij).

Provenance of samples:
a) Section Pigadia, exposure 2 (figs. 5, 9). In the valley north of the road from

Pigadia to Menetes, about 2 km southwest of the first mentioned village.

Fig. 6. Index map of Rhodos showing the
location of the exposures.

II.7.1. KRITIKA FORMATION

Lithology: The Kritika Formation consists of regularly alternating marine to
brackish conglomerates, sands, siltstones, marls and clays exposed in the area



south of Rhodos town. Especially intercalated calcarenitic layers are rich in
molluscs. The latter commonly show small-angle unconformaties with the under-
lying sediments. The total thickness is about 90 m. This formation is part of the
Sgourou Formation of Mutti, Orombelli & Pozzi (1967, 1970). From field obser-
vations it is dear that the Kritika Formation is stratigraphically succeeded by
the Vasfi Formation (see 11.7.2), although a distinct contact between both forma-
tions is not observed in the Vasfi area (personal communication, E. F. J. de
Mulder).
Age: In our samples from the Kritika Formation Globorotalia inflata (d'Orbigny)
was found. So far no other foraminiferids of stratigraphic importance have been
observed. As the stratigraphically superjacent Vasfi Formation is of Early Pleis-
tocene age (see IL7.2) a Late Pliocene age assignment is most reasonable. The
Sgourou Formation is placed by Mutti, Orombelli & Pozzi (1967) in upper Plio-
cene to Lower Pleistocene. As the Kritika Formation corresponds most probably
with the basal part of their formation, our age assignment seems to fit well in
with that of these authors.

Provenance of samples:
a) Section Kritika, exposure 8-9 (figs. 6, 10). At the southeastern side of the

road from Rhodos to Paradision, in a small and steep valley behind the
mosque of Kritika.

II.7.2. VASFI FORMATION

Lithology: The Vasfi Formation consists of siltstones and more or less clayey
marls. Common macrofossils of this formation are, among others, large echinid
spines, solitary corals, brachiopods, bryozoans and scaphopods. The formation
differs from the Kritika Formation mainly by the lack of any coarse beds. Vasfi
deposits are exposed all along the east coast of the island, south of Rhodos
town. The thickness never exceeds 20 m.

Sediments of this formation have been included with those of the Kritika
Formation in the Sgourou Formation of Mutti, Orombelli & Pozzi (1967, 1970).
The Vasfi Formation is overlain with erosional contacts by the Lindos Formation
(see II.7.3).
Age: The microfauna of the Vasfi Form8.tion comprises G. inflata, Globorotalia
truncatulinoides (d'Orbigny) and Globigerina pachyderma. Specimens of the
last mentioned species are coiled either dextrally or sinistrally. Also H yalinea
balthica (Schroeter) has been found. The latter two species are also reported by
Orombelli & Montanari (1965), who studied the foraminiferal microfauna of
these deposits for which they concluded a Calabrian Age. This conclusion is con-
sidered correct.
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Provenance of samples:
a) Section Rhodos, exposure 34a (lower part) (figs. 6,11). Coastal cliff of Vasfi

Bay, approximately 200 m east of the coastal road from Rhodos to Koskinou
and about 6 km south of Rhodos town. Our locality is the same as that of
Orombelli & Montanari (1965). The calcareous upper part of this section
belongs to the Lindos Formation.

ILl.3. LINDOS FORMATION

Lithology: This formation is composed of terrace-like deposits of detritic lime-
stones with remains of algae, molluscs and echinids. The maximal thickness of
the formation is about 40 m.

These deposits have a clear connection with today's coast of Rhodos. They
occur in the area between Paradision and Rhodos town and along the east coast
far beyond Lindos. At Vasfi they overlie the Vasfi Formation with erosional
contacts. The Lindos deposits have been included in the Sgourou Formation by
Mutti, Orombelli & Pozzi (1967, 1970).
Age: Orombelli & Montanari (1967) discussed these sediments as "panchina"
and dated these strata provisionally as Calabrian to Sicilian. In our opinion the
deposits are probably younger than Calabrian.

Provenance of samples:
a) Section Rhodos, exposure 34a (upper part) (see 11.7.2) (figs. 6, 11).



Ecological data on Recent species that might be used for a paleoecological inter-
pretation of our assemblages are much tOO scarce. So we had to rely on a rather
rough method, which appears to give reasonable and trustworthy results, if we
compared these results with data on our sections from other sources such as other
groups of fossils, and stratigraphical and sedimentological details.

Representatives (valves) of some selected genera were counted for this general
paleoecological analysis of the ostracode associations encountered. These genera
(indicator genera) are thought to be characteristic for "rather restricted" envi-
ronments. One group is formed by the genera Bythocypris, Cytheropteron, Hen-
ryhowella, Krithe and Parakrithe. Recent representatives of these genera are
generally most numerous in relatively deep water (± 100 m and deeper). On the
other side the genera Cyprideis, Cytheridea and Xestoleberis find their highest
numerical value in relatively shallow water (down to approximately 50 m).
The genus Cyamocytheridea, extinct since the Late Miocene, is considered to
belong to this group as well. Finally, predominance of Cyprideis is considered a
reliable indicator for brackish water (equivalent to the oligo- and mesohaline
zones of the Venice System, 1958), although exceptions are known.

Countings were performed on all picked valves of forms belonging to these
nine genera. Valves of taxa of these genera, which are not discussed in the
systematic chapter, were included in the countings.

Our method of paleoecological interpretation is based on the assumption that
predominance of one of these groups of indicator genera may be regarded as an
indication for depth of the original sedimentary environment. Shifts in the
qualitative and quantitative composition of the successive assemblages of indi-
cator genera in the stratigraphic sections are thought to be generally caused by
changes in the environment of deposition. Although depth may have been the
predominant causal factor, changes in the assemblages may also be attributable
to, for instance, the establishment of a more or less open marine environment,
which events need not be correlated with significant changes in depth.

As environmental factors of unknown charctcter may be involved we will refrain
from seemingly detailed conclusions on depth or salinity. The main purpose of
our paleoecological interpretation is to give 'a rough outline in general terms on



depth of deposition and salinity, and on major trends in the development of the
depositional environment of the formations.

III.2.10 GAVDOS FORMATION

Representatives of our indicator genera are scarce in both sections of this for-
mation. In Section Ambelos (fig. 12) the presence of Krithe and Xestoleberis in
the lower part of the section might suggest that the corresponding sediments
were laid down in a somewhat more pronounced marine environment than those
of the upper part of the section, in which only Xestoleberis occurs. A more con-
vincing trend towards a shallower sedimentary environment may be observed
from bottom to top in Section Panayia (fig. 13).

1II.3.1. ROKA FORMATION

The ostracode fauna of the Roka Formation in Section Astrikos is thought to
be characteristic for rather shallow marine conditions. Genera indicative of a
relatively deeper water environment were found only in sample M 649 (fig. 14).

III.3.2. KISSAMOU FORMATION

In Section Astrikos the clays of the Kissamou Formation (fig. 14) contain an
ostracode assemblage different from that of the underlying Roka deposits. Only
indicator genera are present belonging to the group of relatively deep water.
These Kissamou deposits therefore were laid down in a distinctly deeper marine
environment than the underlying sediments of the Roka Formation. In Section
Khairetiana of the Kissamou Formation (fig. 15) indicators for relatively shallow
water are equally lacking. The upper strata of this section (from M 804 upwards)
were perhaps laid down in somewhat shallower water than those of the lowe'r
and middle part of the section, since the genera Henryhowella, Krithe and Para-
krithe are less numerous or absent.

III.3.3. KHAIRETIANA FORMATION

In Section Khairetiana the genus Xestoleberis distinctly predominates among
our indicator genera (fig. 16). Therefore, the Khairetiana Formation (at least
the part studied) may be considered to have formed in a rather shallow marine
environment of deposition.
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IlIA. Western Crete: Province of Rethymnon, Easternmost part of Province
of Khania

IIL4.l. APOSTOL! FORMATION

The distribution of the indicator genera in Section Apostoli points to fairly
deep marine circumstances for the entire section (fig. 17). In Section Exopolis
(fig. 18) the genera indicate for the lower and middle part of the section a relati-
vely shallow sedimentary environment, which changes upwards into one with
more pronounced open marine, and probably deeper water circumstances. Part
of the uppermost strata of the section were probably deposited under less favour-
able environmental conditions. These beds contain an impoverished assemblage
(see also fig. 33).

III.4.2. ASTERI FORMATION

The abundance of representatives of genera indicative of relatively deep water
decreases upwards in Section Asteri (fig. 19). Up to exposure 848 the sediments
may be regarded as deposited under conditions of open marine environments
with relatively deep water. The composition and development of the generic
assemblages of the overlying strata at exposure 849 testify a distinctly shallower
environment. Depositional circumstances of the sediments found in Section Sta-
vromenos II (fig. 20) are more or less comparable with those prevailing during
the sedimentation of the strata in the Asteri exposure.

IIL4.3. FRANCOCASTELLO FORMATION

Just as the marls of the Asteri Formation the deposits of Section Francocastello
II were formed under relatively open marine circumstances (fig. 21). In the top
four samples of the section the genera Bythocypris, Henryhowella and Krithe
are absent or less frequent. This last feature may indicate a decreasing depth of
deposition. In this upper part of the section Cytheridea is more common and
some (displaced) valves of the freshwater genus Candona were encountered.

IILS.l. TEFEL! FORMATION

In Section Drosi the genera Cyamocytheridea, Cytheridea and Xestoleberis
are predominant in the lower part (sample 6-116 to 6-119) (fig. 22). In the
higher strata of the section the genera Krithe and Parakrithe are found. This
distribution pattern shows the establishment of more pronounced marine condi-
tions and/or increasing water depth. The uppermost strata of the section contain
a strongly impoverished fauna, indeterminable because of pyritisation (see also



fig. 37). The top three samples of the section are barren. These features may
point to an aberrant, rather restricted environment.

In the lower strata of Section Almiri, only representatives of Cyprideis are
found (fig. 23). These beds may have been laid down in brackish water. The
samples taken in the conglomeratic middle part of the section do not yield ostra-
codes. In the uppermost grey to blue marls Cytheride'a and Xestoleberis are the
most frequently represented indicator genera. These upper sediments may be
regarded as deposited in a marine environment of shallow to moderately deep
water.

IILS.2. BARBARA FORMATION

At Ano Moulia (exposure 1b) one isolated sample (sample 6-94) from whitish
to yellowish indurated marl of the lower part of the Barbara Formation was
studied. At this locality the lower part of the formation is thought to be of
Late Miocene age (see III.5.2). The sample yielded a poor ostracode fauna with
Cyprideis and Cytheridea as the only indicator genera (see also Table 1). The
assemblage is characteristic for a rather shallow marine environment. Cyprideis
is only represented by larval valves. These valves may have been displaced.

At a short distance north of Profitis !lias the isolated sample 7-33 was taken
in yellowish coarse-grained sandy marl, at the base of the Barbara Formation.
These basal beds are likewise of Late Miocene age. Cyamocytheridea, Cytheri-
dea, Krithe and Xestoleberis are the indicator genera (see also Table 1). Cythe-
ridea and Xestoleberis are common. The assemblage is considered to be characte-
ristic for shallow marine water.

At Kourtes (exposure 32) two successivesamples, 7-146 and 7-147 respectively,
were taken in the basal part of the formation, which at this locality is dated as
Early Pliocene (see III.5.2). Sample 7-146 was taken in whitish, rather indurated
marl ana contains an ostracode fauna with representatives of the genera By tho-
cypris, Cytheropteron, Henryhowella, Krithe and Xestoleberis (see also Table
2). All these genera are rare. In sample 7-147 Xestoleberis is the only indicator
genus represented. The latter sample was taken from a coarse conglomeratic bed
with a white marl matrix about 4 meter above sample 7-146. We consider the
ostracode assemblage of sample 7-146 as characteristic for a rather deep, relati-
vely open marine environment. The assemblage of sample 7-146 is fairly indica-
tive of shallow water. The ostracodes of this sample may for the greater part
have been reworked.

IILS.3. IRAKLION FORMATION

The isolated sample 9-16 taken in a marly stratum yielded a shallow marine



ostracode fauna, with Cytheridea and Xestoleberis as the only indicator genera
(see also Table 3).

IIL6.1. PIGADIA FORMATON

The deposits of Section Pigadia may have originated from a predominant
shallow marine environment, because representatives of indicator genera for re-
latively deep water are rare, and Xestoleberis occurs abundantly (fig. 24). The
lowermost sample of the section (VK 1) contains most forms that are indicative
of deeper water. Depth of deposition may have been greater for this level of the
section.

IIL7.1. KRITIKA FORMATION

In the lower part of Section Kritika (sample MUR 21) Cyprideis is frequent
(fig. 25). At this level brackish water circumstances have prevailed. Sample MUR
63 was taken from a marl just above an angula'r unconformity. Its ostracode
contents indicates rather pronounced marine circumstances: more distinctly so
than the samples derived from the remaining upper part of the section (see also
fig. 40).

III.7.2. VASFI FORMATION

In Section Rhodos the lowermost sample MUR 7 and both upper samples
MUR 12 and MUR 13 contain most representatives of indicator genera forrela":
tively deep water (fig. 26). Corresponding water depths may be assumed to have
been greater than it was during deposition of the sediments of the middle part
of the section.

III.7.3. LINDOS FORMATION

The overlying Lindos sediments in Section Rhodos were deposited in a relati-
vely shallow marine environment, because in sample MUR 42 Xestoleberis is
abundant (fig. 26), whereas other indicator genera are absent.



called indicator genera has a limited value, a more or less gradual Late Miocene
transgression in Crete may be deduced from our distribution charts, especially
from those constructed for the Apostoli and Tefeli Formations (figs. 18, 22, 23).

At the end of the Miocene the deeper and/or open marine character came to an
end, probably in connection with the onset of the "crise de salinite". Faunas from
the Khairetiana Formation and pan of the Barbara Formation clearly show
shallower depth conditions than those of the underlying formations.

In the topmost parts of the Tefeli Formation (Section Drosi) and of the Apos-
toli Formation (Section Exopolis) the ostracodes are ill-preserved. These faunas
are partly pyritised. This suggests a deteriorating water circulation. The first
indications for the "crise de salinite" may thus already locally be present in the
uppermost strata of stratigraphically underlying bluish marls. After the "crise de
salinite" a Pliocene transgression re-established marine conditions in deeper water
facies. A regressive trend seems to be observable in the higher part of the Asteri
and the Francocastello Formations (figs. 19-21). The Late Pliocene deposits of
the Pigadia and Kritika Formations, though all transgressive in a local sense,were
laid down in shallower marine environments than the Early Pliocene sediments
of the Asteri Formation.

Two Pleistocene periods of increasing marine influence may be derived from
our data from Rhodos: an older one represented by the Vasfi Formation and a
younger one by the unconformably overlying Lindos Formation, which is possi-
bly to be correlated with the Iraklion Formation on Crete.



Distribution charts of the ostracode assemblages in the sections are given in
figs. 27-41. The ostracode contents of the isoloated samples are given in the fol-
lowing tables (for the explanation of the quantitative indications see Chapter I:
Method of study). Altogether nearly 15.000 specimens were determined.

Figs. 27-41. Distribution of the ostracode
taxa in the sections.
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X X ....••.~•...•• Costa sp~. Callistocythere intricatoides

0 X 0 Cytherella le.J vUlgata

0 0 0 0 XXX Callis/ocr/here pallido

0 ..·oXXX 0 Loxoconcha rhomboidea
X 0 0 X 0 0 Bairdoppilata (B.) supradentata

Kangarina coorclala

X X Bosquetina carinello

Occultocythereis dohrni

XXX 0 0 ~.. Murilus retiformis

X X Urocythereis favosQ favosa

Aurila cruciata minor

XX X 0 Aurila ulicznyi

X Aurila pigadiana

0 0 0 ·0 X 0 0 0 Xestoleberis ex.gr.margaritea

0 0 .·0 oX X Xestoleberis eX.gr dispar."" ·0 .0 " .Aurila ex. gr punctata

XXo X X Quadracythere (T.) provo

X Loxoconcha rubritincta

Ruggieria {R.J ietraptera tetraptera

Semicytherura inverso

X Eucytherura gibbera

Callistocy/here rastrifera

Pseudocytheruro calcarata

X Eucytherura gUllentopsi

XXX Semicyrherura dispar

Semicyiherura spratti

Carinocythereis carinata

XXX X Falunia {H.J retifastigata

0 X Echinocythereis (E.) scabra

Pochycaudites? h-scripto

X X Cytherello (C.J beckmanni

X 0 X X Pochycaudites ungeri ungeri

X Falunio (H) quadridentoto

Loxoconcha nap olio no
Semicytheruro mediterranea

0 Semicytherura cf. punctata

Loxoconcha stellifera

0 Hermanites hoidingeri haidingeri

0 Aconthocythereis hys/rix

"Bairdio" formOSO

0 Auriia puncta to plagio

X Loxoconcha tumido

Cytheretta (F.) triebeli

0 0 Neonesidea corpulenta

Pseudocythere eaudota

X Argilloecia 'P.
Costa batei batei

Uroeythereis margariUfero margoritifera

Aurila veniliae

Protocytheretta obtusa
Cytheretta (C.J adriaticQ

Saido sp.

Urocythereis lumbricu!oris

Mutilus dohrni

Aurila venetiensis

Aurila erueiata eruciata

X Maerocypris sp.2

0 Falunia (H.J cephalonica
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Cytherio'ea acuminala aC(.Jminala

Xesioleberis reymenti •. _

Aurilo eicatricosa

Collistocylhere ennensis

Aurilo diedi

Aurila albicans

Aurila eX.gr. puncla/a

Cytherella (C.! vUlgala

Loxoconcha /Junc/a/ell

Neoc"id,o ,ioe""c,
veilo d,foemi, d,foem;,

Hermaniles haidingeri haidingeri

._--
-- ----

- -
._-- -

--

, 'evceo
i Cyamocytheridea

I
"Bairdia" subdelloidea

Pachycaudites .ungeri ungeri

! Acanthocy/hereis hystrix

I Aurila freudenlhali

Aurila sp.2

I Monoceratina mediterranea

Occultocythereis dohrni

Loxoconcha cOstatissimo

Ruggierio (R) letrap/era lelraptera

Caudiles ca/ceo/alus

Paracylheridea Iriquetra triquetra

Bosquetina carinel/a

Eucytherura pygmaea

Hemicylherura deriorei

Loxoconcha variesculpta

Cylherella (C.J posldenticulala

Loxocorniculum quadricornis

Parakrilhe dacly/omorpha

Cyt herella (C.i vandenboldi

Loxoconcha napoliana

~~I*ITI~Wo/ ~~8~1~~~ ALMIRI I~~~~~~
Exposure 1\0 0 ~ ~ W,4(J1Ol ....• cn

,,,,'1 I I I Cyprideis mehesi

I· 01 I I Cyprideis cf. sarmotica

I .j Hemicylherura deriorei

I .0 Xesloleberis reymenli

o " X Cytheridea acuminata acuminata

° X Cylherella (C.) vu/gata

X 0 • Neomonocera/ina mouliana

o 0 o 0 Aurila albicans

I ·1 o "
Callislocythere ennensis

0" Acan/hocythereis hystrix

I I o 0 '"Bairdia" subdeltoidea

0 Aurila diecii

x Ruggieria (R.J Ie/rap/era Ie/rap/era

Aurila freudenthali

Loxoconcha variescu/pla

Occultocylherei,s dohrni

Aurila eX,gr.puncta/a

Parakrithe daclylomorpha

Hermanites haidingeri haidingeri

Aurila deformis deformis



VASFI FMT. L1NDOS FMT.

~ ~ e e l: 3: 3:3: RHO DOS~~~~§ids§5 ~
Exposu re 340::::;:;) W ~· Henryhowella osperrimo asperrima

0 Macrocypris sp.1
Loxoconcha granulata

X 0 Po/yeape demvlderi
-x X · Po/reape vQsfiensis

0 Cytheropterom Ie.) olalum

X X Loxocauda decipiens
0 Eucytherura compiexQ

X 0 0 Po/yeape retieu/ota

• X Bythocypris obtusa/a

• X X" Call is/oerthere pallida

• X 0 Echinocythereis IE.) sea bra
X Bosquetina carineI/o

o 0 Pseudocythere caudate
X XX Cytheropteron (e.) punctalurn

X • X Monoceratina mediterranea

X Argi/loecia sp.

0 0 ·0 Cythere/la Ie.) vulgato· X 0 0 o •• Boirdoppilata fS.) 5upradenlata

X .X Acanthocythereis hystrix
, X .•. 0 o • Xestoleberis ex.gr. margaritea

• X Propontocypris cf. dispar

0
• X

Bosquetina rhodiensis
·.x X X • 0 Aurila vena

X Eucytherura mis/retlai
"IX,-\X • XX Aurila ex.gr. puncta/a

Callistocy/here rastritera

X Aurita ulicznyi

X . Cytherella (C.J terquemi

0 Occultocythereis dohrfli

0 0 Loxoconcha tumida

Tetracytherura irregu/aris

0 o 0 Auri/a veniliae

X 0 o. Xesto/eberis ex. gr. dispar

Caudite~ calceolatus

OX Semicytherura mediterranea

• X Urocythereis to vasa tavosa

Kangorino abyssicOlo

X Potycope groeca

0 Semicytherura acuticostata

Cistacythereis cae/otura

X Leptocythere multipunctato multipunctato

0 Leptocythere tenere

0 Polycope orbicularis?

Loxoconcha stellitera

Falunia (F.) sphaeru{olineata

Cytheropteron (C.) rotundatum

Neocytherideis subspiralis

Loxoconcha versicolor

0 Polycope? deli cata

X Krithe monosteracensis

X Incongruellina {I.} semispinescens

Semicytherura dispar

0 0 Loxoconcha alata

XX Pterygocythereis (P.) jonesii

0 "Sairdia" tormosa

Fotunia (H) retitastigata

X Pseudocytherura calcarata

Cytheropteron (C.) lotum

X Urocythereis sororcu{o

0 Urocyt hereis lumbricularis

X Aurila aspidoides

X Aurilo speyeri speyeri

X "8airdia" reticulata

Pseudopsammocythere similis

0 Et;hinocythereis (R.) ruggierii

Aurito puncta to plagia

Semicytherura paradoxa

Semicytherura costata

• 0 Ouadracythere (T.) provo

• X Semicytherura acuminata

X 0 Cytherella (C) beckmanni

X Carinocythereis carinat.a

o 0 Paracytheridea triquetra bovettensis~.Costa batei balei

Bass/erites berchoni

Semicytherura inversa

Eucytherura iJullentopsi

Leptocythere levis

""
Costa runcinata

0 Loxocancha rhomboidea

Pterygocythereis an ceratopfera

~~- ~i!~~< < ~~< < KRITIKAc c

~~t} ~ ~ m m ~;:~~ Exposure 8-9
~ m. Cyprideis torosa torosa,. Aurita veniliae

0 0 0 • 0 Aurila cruciato minor

0 .0 0 • Xestoleberis ex.g,. margaritea

Bairdoppifata (B.) supradentata- Callistocythere intricatoides~. Caltistocythere rastritera

Urocythereis lumbricutaris

X Hemicytherura detiorei

Hemicytherura videns

Eucytherura comp/exa

Pachycaudites? h-scripta

$emicytherura mediterranea

PseudocYfherura calcarata

Tetracytheruro irregularis

oX Aurila vena

X X 0 Aurila ulicznyi

X Urocythereis margaritiferamarparititera

X oX X Ouadracythere (T.) pravo

Xestoleberis ex.gr. dispor

X Caudites colceolatus

0 X 0 Loxaconcha tumida

X X 0 0 Cattistocythere palfido

0 Urocythereis favosa tavosa. .• 0 X Aurila ex. gr. punctata

X Falunia (H.J retffasri(;1ata

oX Semicytherura inversa

Leptocythere tenera

Leptocythere muttipunctata multipunctata

X Leptocythere muellertabaetormis

"Bairdia" formoso

Semicytherura paradoxa

Semicytheruro aeuticostofa

0 Ineongruellina (L.) marginata

Mutilus reliformis

0 Neonesidea longevaginata

Mufflus dohrni

0 0 X Loxoeoneha rhomboidea

0 Paracytheridea triquetra bovettensis

Echinocythereis (E) seabro

Incongruellino fL.) keiji,. Urocythereis tavoso exedota

0 Buntonia {R.} subuloto subuloto

0 Corinocythereis boirdi

Hemieytherideis elongata

Acanthoeythereis hystrix

Costa runeinata

Cistacythereis coelatura

X P:;eudopsammoeythere similis

Costa botei batei

X Ruggieria (R.) fetraptera tetraptera· X Bosquetina earinella· X Pterygoeythereis (P.) ceratoptera

0 X Carinoeythereis antiquato

X 0 Aurila punctata plogia

0 • Aurila proeapuliona

• Loxoconcha turbida

Buntonia (B.1 giesbrechfii robusta

X Buntonia (8.) sUb/atissima sub/otissimo

0 X Loxoeoneha versicolor

X Aurila erueiata crucioto

X Cytheridea ocuminata neapolitano

Semicytherura costala

Pterygocythereis(P.) jonesii

- Cytheretta (C.J subradiosa. Incongrueilina (/.1 semispinescens0



ANO MOULIA
Exposure 1b
Sample 6-94

PROFITIS ILIAS
Exposure 36
Sample 7-33

Acanthocythereis hystrix
Aurila albicans
Aurila diecii
Aurila freudenthali
Aurila ex. gr. punctata
Callistocythere pallida
Cnestocythere truncata
Cyamocytheridea dertonensis
Cyprideis cf. sarmatica
Cytherella (C.) sp.
Cytheridea acuminata acuminata
Falunia (H.) cephalonica
Loxoconcha punctatella
Neomonoceratina mouliana
Quadracythere (T.) mediterranea
Ruggieria (K.) hodgii
Xestoleberis reymenti

common
very rare?
very rare

KOURTES
Exposure 32

Sample 7-146
(lower)

common
frequent
very rare
very rare
common

very rare
very rare

common
common
very rare

very rare
very rare?
rare
common

Sample 7-147
(upper)

Aurila cf. cruciata minor
Aurila ex. gr. punctata
Bradleya ? sp.
Bythocypris bosquetiana
Bythocypris lucida
Buntonia (B.) sublatissima sublatissima
Callistocythere intricatoides
Callistocythere pallida
Cm'inocythereis carinata
Caudites calceolatus
Cytherella (C.) beckmanni
Cytherella (C.) terquemi
Cytheropteron (A.) lancei
Echinocythereis scabra
Eucytherura gibbera
Falunia (H.) cephalonica
Henryhowella asperrima asperrima
Hermanites haidingeri haidingeri
Loxoconcha rhomboidea

frequent
very rare
very rare
rare
rare
very rare
very rare

very rare
very rare
rare
very rare

very rare
very rare
rare

rare
frequent

rare
very rare



Sample 7-146
(lower)

KOURTES
Exposure 32

Sample 7-147
(upper)

Loxoconcha tumida
Mutilus retiformis
Pachycaudites ? h-scripta
Pachycaudites ungeri ungeri
Paijenborchella (P.) iocosa
Urocythereis favosa favosa
Urocythereis sororeula
Xestoleberis ex. gr. margaritea
Xestoleberis ventricosa

rare
very rare

very rare
rare
very rare
very rare

frequent
very rare
very rare

IRAKLION
Exposure 46
Sample 9-16

Aurila cruciata cruciata
Aurila ex. gr. punctata
Aurila ulicznyi
"Bairdia" formosa
Callistocythere pallida
Carinocythereis carinata
Caltdites calceolatus
Cytheretta (C.) adriatica
Cytheretta (C.) subradiosa
Cytheridea acuminata neapolitana
Falunia (H.) retif astigata
Hemicythe:"ideis elongata
Hemicytherura gracilicosta
Loxoconcha alata
Loxoconcha rhomboidea
Loxoconcha tumida
Mutilus dohrni
Pachycaudites ungeri ungeri
Paracytheridea d. triquetra bovettensis
Ruggieria (R.) tetraptera tetraptera
Semicytherura acuticostata
Tetracytherura irregularis
Urocythereis lumbricularis
Xestoleberis ex. gr. margaritea

rare
frequent
very rare
very rare
common

very rare
very rare
rare
rare
very rare
very rare
rare
rare
common
very rare
common
very rare
very rare
very rare
very rare
very rare
rare
common



Examination of all these figures and tables shows that a significant difference
in faunal composition exists between the Miocene and the post-Miocene assem-
blages. At the end of the Miocene a fairly large number of taxa definitively
disappeared. Numerous other forms have occurred since the Pliocene. The relati-
vely sharp contrast between Miocene and Pliocene faunas is illustrated, for in-
stance, by the ostracodes derived from the samples taken from the basal part of
the Barbara Formation in central Crete. Although these samples were collected
from the same lithostratigraphic unit and from lithologically comparable sedi-
ments, both samples from Kourtes (exposure 32) contain an assemblage different
from those collected at Ano Moulia (exposure lb) and Profitis Ilias (exposure 36)
(compare Table 1 and 2). Both samples from Kourtes are dated as Pliocene (by
means of Gl'oborotalia margaritae, G. puncticulata and Uvigerinaarquatensis)
and contain ostracode taxa so far only known from post-Miocene deposits (e.g.
Buntonia sublatissima sublatissima, Cytherella terquemi, Loxoconcha rhomboi·-
dea and Mutilus retiformis). The samples from Ano Moulia and Profitis Ilias,
both regarded to be of Late Miocene age (presence of U. lucasi), yielded forms
only known from the Miocene (e.g. Cnestocythere truncata and Cyamocytheri-
dea dertonensis). Unfortunately no stratigraphic relation to gypsiferous deposits
could be established for any of these two exposures.

A less pronounced, but still distinct break in the faunal succession corresponds
with the Pliocene/Pleistocene boundary. A smaller number of taxa are found
to disappear or to appear at this boundary.

More details concerning both these breaks can be found in the following sec-
tion (IV.3).

Finally, it may be concluded that there is in general no essential difference
between the Late Miocene, Pliocene and Pleistocene ostracode assemblages of the
southern Aegean area and those described from the corresponding time intervals
in Italy.

IV.3.1. INTRODUCTION

It was shown in the preceding chapter that three major environments for
ostracode life are reflected in our assemblages: a brackish water, a shallow marine
and a deeper, more open marine environment. Of course, the subdivision is not
decisive.

On the basis of these assemblage types successive samples of sections could be



grouped together. Next we put these sections and parts of sections in an order
that could be used as the framework of a range chart (fig. 42). The order follows
from the observations on superposition, and on a relative age based on plank-
tonic foraminifera and the Planorbulinella and Uvigerina lineages of Freudenthal
(1969) and Meulenkamp (1969).

As a consequence the composite lithostratigraphic column of the range chart
contains several ill-delimited repetitions of certain chronostratigraphic intervals.
In the range chart we entered all taxa that have a restricted stratigraphic dis-
tribution according to our data (and often according to the literature as well).
Most of the rare specieshave been left out.

The range chart now suggests a biozonation in which all environments are
incorporated. The order of biozones that is suggested is real only for those be-
longing to the same environment. The degree to which the zones of different
environments are thought to be synchronous is shown in figure 43.

All zones are assemblage zones. For none of the three environmental realms
we have been able to fill the column completely with a set of biozones. For this
reason, as well as for the restricted number of observations, the zones have
to be considered tentative .. The subjective character of the zonation has to be
born in mind; additional data may easily lead to the choice of other markers.

The relation between the biozones and the stratigraphic position of sections
and isolated samples is schematically illustrated in figure 44.

IV.3.2. DESCRIPTION OF THE BIOZONES

Cyprideis d. sarmatica Zone
This zone is characterized by Cyprideis d. sarmatica and Cyprideis mehesi.

The zone is only found on Crete, where it comprises the lower part of the Tefe1i
Formation in Section Almiri.
Type section: Lower part of Section Almiri, exposure 1: Tefeli Formation.
Corresponding chronostratigraphic interval: "Middle Tortonian".
Remarks: Sediments of this zone were laid down in a brackish water environment.

Cyprideis torosa torosa Zone
This zone is based on the presence of Cyprideis torosa torosa. The lower part

of the Kritika Formation in the Section Kritika on Rhodos is placed in this zone.
C. torosa torosa is common in the present Mediterranean. As a consequence the
zone, as defined here, would range up to the Recent.
Type section: Lower part of Section Kritik.a, exposure 8-9: Kritika Formation.
Corresponding chronostratigraphic interval: from Upper Pliocene to Recent.
Remarks: Sediments of this zone were deposited in brackish environments. In the
literature Cyprideis torosa torosa was so far only known from post-Pliocene



deposits. Because of insufficient data concerning its occurrence during the Pliocene
the zone cannot yet be considered as a range zone.

Cytheridea paracuminata verrucosa Zone
This zone is characterized by the nominate subspecies. The lower boundary of

this zone cannot be defined. The zone is found on Gavdos as well as on Crete. It
includes the Gavdos Formation in Section Panayia and the lower part of the
Roka Formation in Section Astrikos.
Type section: Section Panayia, exposure 341: Gavdos Formation.
Corresponding chronostratigraphic interval: up to and including "Lower Tor-
tonian".
Remarks: Sediments referred to this zone were laid down in relatively shallow
marine water.

Cytheridea acuminata acuminata Zone
This zone is characterized by the predominance of Cytheridea acuminata acu-

minata and Cyamocytheridea dertonensis. It is found on Crete only. Included are
the lower part and the upper middle part of the Tefeli Formation in Section
Drosi and Section Almiri, respectively. Moreover, the basal beds of the Apostoli
Formation in Section Exopolis belong to this zone.
Type section: Lower part of Section Drosi, exposure 34: Tefeli Formation.
Corresponding chronostra tigra phic interva.l: "Middle Tortonian".
Remarks: Sediments of this zone were deposited in shallow marine environments.

Loxoconcha hodonica Zone
This zone is named after Loxoconcha hodonica, which is relatively abundant

in this zone.
Selected forms confined to this zone are:Aurila sp. 1, Cytherell'a cretensis and

Falunia aH. stellata stellata.
fri this zone the following taxa were found for the first time: Buntonia sub-

ulata subulata, Callistocythere intricatoides, Eucytherura gibbera and Hemicy-
therura videns.

In this zone several taxa disappear definitively from the record. Among others:
Aurila albicans, A. deformis deformis, A. diecii, A. freudenthali, Cnestocythere
truncata, Cyamocytheridea dertonensis, Cyprideis d. sarmatica ?, Cytheridea
acuminata acuminata, Loxoconcha cristatissima, L. hodonica, L. punctatella,
Loxocorniculum quadricornis, Neomonoceratina mouliana, Quadracythere me-
diterranea and X estoleberis reymenti.

This zone is so far only recognized in Crete. The zone comprises the Khaire-
tiana Formation in the Khairetiana Section and at some places the lower Barbara
Formation (Ano Moulia, exposure 1b; Profitis Ilias, exposure 36).
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+ + 1 Cytheridea parocuminata verrucosa 32 Argilloecia kissamovensis
~ + + + + + 2 Loxocornicufum quadricornis 5 Aurila aibicans
~ + + + + + + + 3 Quadrocythere mediterronea 88.. aspidoides
C. + ~+ + + + + + 4 Xestoleberis reymenti 10 •• cicatricosa

CJQ + + + + + + + + + + 5 Aurila albicons 85 convexa emathiae;3 + + + + + + + + + 6 Loxoconcha punctatel/a 94 cruciato cruciota
t-cj + + + + + + + + + + + + + + + + 7 Hermanites haidingeri haidingeri 24 " deformis deformise-: + + + 8 "Bairdia" sp. 31 diecii
n + + + + + + 9 Cytherella russoi 14 freudentha/i
~ + + + + ~+ 10 Aurila cicatricosa 97 praeopuliana.

'--<: + + + + + + 11 Eucytherura pygmaea 91 puncta to p{agla
+ + + + + 12 Cytherella creutzburgi 49 sp.1a + + + + + + 13 Cyrherella postdenticulato 42" sp.2

o ."'+ + + + + + + + + + + 14 Aurila freudenthali 104 speyerl speyer,
~ + 15 Bythocypris sp. 79 ul7cinyr-

+ + 16 cytheretta semiornata 76 vena
;;. + + + 17 Krithe citae 67 venetiensis

~ + + + + + + + + 18 porakrithe dacty/omorpha 93. veniliae
o + + + + 19 semicytherura rou/ini 95 "BOlrdia" formoso
~ + + + + + + + + 20 "Bairdio" subdeftoidea 8" sp. ,_
III + 21 Cyprideis mehesi 20 " subdeltoldeo
::;. + "'+ 22 Cyprideis cf.sarmatica 75 Bairdoppilata supradentota

+ + + + + 23 Loxoconcho variesculpta 113 Basslerites berchoni
o + + + + + + + 24 Aurila deformis deformis 92 Bosquetino rhodiensis
~ + + + + + 25 Cytheridea acuminata acuminata 54 Bradleyo? sp.
~ + + + + 26 Collistocythere ennensis 70 Bunfonia giesbrechtii robusta
n + + + 27 Loxoconcha crista tis sima 63 seguenzlana
~ + + 28 Cyamocytheridea dertonensis 57" sub/atissima sublatissima
(tl + + + + + + 29 Cnestocythere truncato 52" subulata subulata

+ + + + + + 30 Neomonoceratino mauliana 40 Bytho cypris /ucida
~ + + + + + 31 Aurilo diecii 105 obtusata
>1 + 32 Argilfoecia kissomovensis 15" sp.
III + 33 Gordobairdia ala bra 35 Callisrocythere antoniettae

..--... + 34 poracytheridea sp. 26.. ennensis
~ + + 35 Gal/istocythere antonietlae 53 intricatoides
(D + + + 36 Cnestocythere lamellicDsta 33 Gardobairdia glabra
M + + + 37 Loxoconcha hodonica 96 Corinocythereis antiquota
(tl + + + + 38 cytIJeropteron lancei 64 meu/enkompi
~ + + + + + 39 poijenborchello iocosa 101 Cistacythereis cae/atura

+ + + + + + + 40 Bythocypris Lucida 65.. cf pokornyi hellenlco
~ + + + + + + 41 Kongarino coarctata 36 Cnestocythere lamellicosta
>-1 + + 42 Auriia sp.2 29 •• truncata

+ + + . 43 cytlwrell(l vandenboldi 73 Costa runcinato.
+ 44 Pseudopsommocythere kollmanni 28 Cyamocytherideis dertonensis
+ 45 Cytheropleron aposto!iensis 21 Gyprideis mehesi
+ +... 46 poijenborchella solitaria 22" cf. sarmatica

+ 47 Cytherella cretensis 103 torosa torosa
I I I I : ~~ Fo{unia off. stellato ste{{ota ~ 6_0 Cy_thereflQ beckmanni
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54 Brad/eya? sp. 43 •• vandenboldi
55 PachycQudites? h-scripta 84 Cytheretta adria/ice
56 Mutilus retiform is 16 semiornala
57 Buntonia sUblatissima sublatissima 25 Cylheridea acuminataacuminata

+ 58 Cytherelfa lerauemi 102 acuminate neapolitana
+ 59 urocythereis favosa favosa 1 paracuminata,verrucosa
+ 60 Cytherella beckmanni 45 Cytheropleron apostoliensis
..•. + 61 Loxoconcha rhomboidea 38 lancei
..•...•. 62 Loxoconcha tumida 106.. Latum

63 Buntonia seguenziana 107 punclafum
64 Carinocylhereis meulenkamp; 108 rotundatum
65 Cistacythereis cf pokornyi hellenica 109 Echinocy thereis ruggierii
66 Quadracythere salebrosa 71 Eucytherura camp/exa
67 Aurila venetiensis 50" gibbera
68 Sem;cytheruro sprotti 89 gullentopsi
69 Hemicytheruro hellenica 11 pygmaeo
70 Buntonio giesbrechtii robusto 80 Falunia retifastigato
71 Eucytherura camplexo ._ 48 off. stell'ota stellato
72 Pseudocytheruro co/carato 69 Hemicytherura helfenica
73 Costa runcinata 51 videns
74 Serr:icythe.rura in versa 7 Hermg ..-'.'-ites tyl?.i...qj!!9.eCi_Jyrii~Ti~~!'.!..._
~~ BQlrdappliota supradentalo 41 '!..a.nrrorI0g._c.C!.Clr:c;t.ot9.- _

77 ~~~;~y;~~:uro paradoxa---"--I~ ~;~i~;y,i~~aree--muliipunct-oto multipunctato
78 Quadracythere provo 99 tenera '.-

+ 79 Auri/a ulicznyi 110 Loxocauda decip;ens
+ 60 Fa/unio relifastigato 86 Loxoconcha aloto
+ 81 Semicytheruro aculicostata 27 cristatissimo
+ 82 Telracytherura irregularis 37 hodonico
+ 83 Urocythereis /umbricu/aris 6 puncta rel/a
+ 84 Cytheretta adriatica 61 rhomboidea

85 Aurila convexo emathiae 62 tumido
+ + 86 Loxocancha a/ata 23 variesculpla

87 Urocythereis margaritifera margaritifera 98 versicolor
88 Aurila aspidoides 2 Loxocornicu/um quadricornis
69 Eucytherura gullentoDsi 90' Muti/us dohrni

+ 90 Mutilus dOhrni, __ ~_, . _'-'-----__c.~tj!0rmis
91 Aurda punctata plagla 111 Neocytherldeis subspiral;s
92 Bosquetina rhodiensis 30 Neomonoceratino mouliana
93 Aurila venitioe 55 Pachycaudites h-scrip1a

+ 94 Aurila cruciola cruciata 34 Paracytheridea sp
+ + 95 "Boirdia" formoso 18 Porakrithe dactylomorpha

96 Carinocythereis ontiquata 39 Paijenborchella iocosa
97 Aurila praeapu!iana 46 solitaria
98 Loxoconcha versicolor 112 Polycope reticulata
99 Leptocythere tenera 72 Pseudocytherura ca/carata
100 Leptocylheremultipunctato muttipunctata 44 Pseudopsammocythere ko/lmanni
101 Cistocythereis caelatura 3 Quadracythere medilerranea

+ 102 Cytheridea ocum(nat,a neopo/itona 78 provo
103 Cyprideis torosa torosa 66 salebrosa
104 Aurila speyeri speyeri 81 Semicvtherura acuticoslala
105 Bythocypris oblusata 74 in',lerso
106 Cytheropteron latum 77 paradoxa
07 Cytheropteron punctatum 19 raulinl

108 Cytheropteron rotundotum 68 spratti
109 Echinocythereis ru90lerii 82 Tetracytheruro irrerLuloris
110 Loxocauda decipiens 59 Urocylhereis fovoso favosa
111 Neoc therideis sUbspiralis 83 lumbricularis
112 Polycope reticulata 87 margaritifera margaritifera
113 Basslerites berchoni 4 Xestoleberis reymenti
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Fig. 43. Proposed ostracode biozonation for the Late
Cenozoic of the South Aegean island arc.

Type section: Section Khairetiana, exposure 292: Khairetiana Formation.
Corresponding chronostratigraphic interval: "Upper Tortonian" (sensu Gianotti,
1953: "Messinian").
Remarks: Sediments belonging to this zone were deposited in shallow marine
enVIronments.

Cytheretta semiornata Zone
Characteristic forms for this zone are Cytheretta semiornata and Bythocypris

sp., which may be accompanied by "Bairdia" sp.
The lower boundary of this zone cannot be defined.
The zone is found on Crete, where it comprises the upper part of the Roka

Formation and the Kissamou deposits in Section Astrikos, and the lower strata
of the Apostoli Formation in Section Apostoli.
Type section: Middle and upper part of Section Astrikos, exposure 105: Roka
and Kissamou Formations.
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Corresponding chronostratigraphic interval: up to and including "Lower Tor-
tonian".
Remarks: The deposits of this zone were laid down in relatively deep marine
environments.

Cytherella vandenboldi Zone

Confined to this zone: Argilloecia kissamovensis, Aurila sp. 2, Callistocythere
antoniettae, Cardobairdia glabra, Cnestocythere lamellicosta, Cytherella vanden-
boldi, Cytheropteron apostoliensis, Paracytheridea sp. and Pseudopsammocythere
kollmanni.

Forms appearing in the C. vandenboldi Zone and known from higher zones
as well, are: Bythocypris lucida, Cytheropteron lancei, Kangarina coarctata,
Loxoconcha hodonica (very rare), Paijenborchella iocosa and P. solitaria.

Taxa, which disappear in this zone are: Aurila cicatricosa, "Bairdia" subdeltoi-
dea, Cytherella postdenticulata, C. russoi, Eucytherura pygmaea, Krithe citae
and Semicytherura raulini.

The zone is found on Crete only and comprises the upper part of the Tefeli
Formation in Section Drosi and Section Almiri, the major upper pan of the
Apostoli Formation in Section Apostoli and Section Exopolis as well as the entire
Kissamou Formation in Section Khairetiana.
Type section: Middle and upper part of Section Apostoli, exposure 814: Apostoli
Formation.
Corresponding chronostratigraphic interval: "Middle Tortonian".
Remarks: Deposition of the sediments of this zone took place in moderately
deep to deep marine environments.

Callistocythere ennensis and Loxoconcha variesculpta are only known from
this zone and from the near-contemporaneous C. acuminata acuminata Zone of
shallow water.

Aurila deformis deformis, A. diecii, Cnestocythere truncata, Cyamocytheri-
dea dertonensis, Cytheridea acuminata acuminata, Loxoconcha cristatissima and
Neomonoceratina mouliana appear in both these coeval zones ranging upwards
into the Loxoconcha hodonica Zone.

Aurila convexa emathiae Zone

Confined to this zone are: Aurila convexa emathiae, Bradleya ? sp., Buntonia
seguenziana, Carinocythereis meulenkampi, Cistacythereis d. pokornyi hellenica
and Quadracythere salebrosa.

Numerous taxa appear in this zone for the first time, among others: Aurila
ulicznyi, A. vena, A. venetiensis, Bairdoppilata supradentata, Buntonia sublatissi-
ma sublatissima, B. giesbrechtii robusta, Costa runcinata, Cytherella beckmanni,
C. terquemi, Cytheretta adriatica, Eucytherura complexa, Falunia retifastigata,



Hemicytherura hellenica, Loxoconcha alata, L. rhomboidea, L. tumida, Mutilus
retiformis, Pachycaudites ? h-scripta, Pseudocytherura cal'carata, Quadracythere
prava, Semicytherura acuticostata, S. inversa, S. paradoxa, S. spratti, Tetracy-
therura irregularis, Urocythereis favosa favosa and U. lumbricularis.

In this zone disappear the following species: Bythocypris lucida, Cytherella
creutzburgi, Cytheropteron lancei, Parakrithe dactyl'omorpha, Paijenborchella
iocosa and P. solitaria.

This zone only recognized on Crete, comprises the Asteri Formation in Section
Asteri and Section Stavromenos II. Moreover, it was found in the lower part of
the Barbara Formation at Kourtes (exposure 32).
Type section: Section Stavromenos II, exposure 884: Asteri Formation.
Corresponding chronostratigraphic interval: approximately Lower and Middle
Pliocene.
Remarks: Deposits of this zone were formed in relatively open marine and deep
water. The ostracode assemblage from Section Francocastello II of the Franco-
castello Formation is considered to be intermediate between that of this zone and
that of the succeeding Urocythereis margaritifera margaritifera Zone. Because of
the presence of Bradleya ? sp., Bythocypris lucida, Paijenborchella iocosa and P.
solitaria it resembles the Aurila convexa emathiae Zone. On the other hand,
elements of the U. margaritifera margaritifera Zone are Aurila aspidoides, Eucy-
therura gullentopsi, Mutilus dohrni and Urocythereis margaritifera margaritifera.
The distribution of all these taxa in the Francocastello II Section is such that no
accurate zonal boundary can be recognized.

Urocythereis margaritifera margaritifera Zone

Aurila praeapuliana is confined to this zone. In our material Carinocythereis
antiquata and Urocythereis margaritifera margaritifera are equally restricted to
this zone, but both are known as living species in the present Mediterranean. So
far they are not known from Early Pliocene and older deposits.

For the first time appearing in this zone are: Aurila aspidoides, A. cruciata
cruciata, A. punctata plagia, A. veniliae, "Bairdia" formosa, Bosquetina rhodien-
sis, Cistacythereis caelatura, Cytheridea acuminata neapolitana, Eucytherura
gullentopsi, Leptocythere multipunctata multipunctata, L. tenera, Loxoconcha
versicolor and M utilus dohrni.

Taxa disappearing in this zone, among others: Aurila venetiensis, Buntonia
giesbrechtii robusta, B. sublatissima sublatissima, B. subulata subulata, Hemicy-
therura hellenica, Hermanites haidingeri haidingeri, Mutilus retiformis, Pachy-
caudites ? h-scripta and Semicytherura spratti.

The zone is named after one of the most common taxa.
The deposits of the Pigadia Formation in the Pigadia Section on Karpathos



and those of the major upper part of the Kritika Formation in the Kritika Sec-
tion on Rhodos belong to this zone. As remarked already the Section Franco-
castello II of the Francocastello Formation cannot be placed accurately in either
this zone or the preceeding A. convexa emathiae Zone.
Type section: Section Pigadia, exposure 2: Pigadia Formation.
Corresponding chronostratigraphical interval: Upper Pliocene approximately.
Remarks: This zone includes deposits laid down in shallow water as well as in
rather deep marine environments.

Aurila calciplena Uliczny and Thaerocythere bulbusspinata Uliczny are also
confined to this zone. Both species were found only in isolated samples from
Rhodos and Karpathos, respectively.

Aurila speyeri speyeri Zone
In this zone the following selected forms occur for the first time: Aurila speyeri

speyeri, Basslerites berchoni, Bythocypris obtusata, Cytheropteron latum, C.
punctatum, C. rotundatum, Echinocythereis ruggierii, Loxocauda decipiens, Neo-
cytherideis subspiralis and Polycope reticulata.

Leptocythere multipunctata multipunctata is the most common in this zone,
but is rarely represented in the Urocythereis margaritifera margaritifera Zone.

An important feature of this zone is the absence of the genera Hermanites,
Pachycaudites and Ruggieria. The upper boundary of this zone cannot be defined
owing to lack of data.

This zone comprises strata found on Rhodos and Crete. On Rhodos it includes
the Vasfi and Lindos deposits, exposed in Section Rhodos, on Crete the Iraklion
Formation (Iraklion, exposure 46).
Type section: Section Rhodos, exposure 34a: Vasfi and Lindos Formations.
Corresponding chronostratigraphic interval: Lower Pleistocene and possibly
higher . Upper boundary not defined.
Remarks: To this zone belong deposits laid down in shallow to rather deep
marine environments.



Ostracoda from the Langhian stratotype at Cessole-Bricco delIa Croce (Pied-
mont)were studied by Oertli (1961). Altogether 23 species were reported, most
of them in open nomenclature. The fauna is dominated by the genera Cytherella,
Krithe and Henryhowella and thus most indicative of rather deep marine water.
Four of the species occur in the Miocene of the South Aegean area as well:
Cytherella postdenticulata, HenryhoweNa asperrima asperrima (= H. ruggierii
Oertli), Krithe citae and K. langhiana. All four these species are found in our
Cytherella vandenboldi Zone, especially as it is known from the Kissamou For-
mation. C. postdenticulata and H. asperrima asperrima occur in the Cytheretta
semiornata Zone already. There is no striking resemblance with any of our zonal
associations, which would warrant a suggestion of contemporaneity.

The "Langhian" ostracode fauna described by Russo (1964) from Valle del
Pescale (northern Apennines) is more or less similar to that of the type Langhian.
Probably Russo's Bairdia sp. 1 corresponds with our" Bairdia" sp., which is inci-
dentally present in the C. paracuminata verrucosa and the C. semiornata Zone.

So far nothing is known about ostracodes from the type Serravallian. We exa-
mined therefore some samples (JT 493-500, taken by T. Freudenthal and P.
Marks) from the reference section at Gavi (Piedmont) for their ostracode con-
tents. With the exception of sample ]T 497, our samples ]T 493 to JT 500 corres-
pond closely to the samples A to G, indicated from the Gavi section in the Excur-
sion Guidebook I of the Fourth Congress of the Stratigraphic Mediterranean
Neogene Committee (1967, fig. 17). Sample JT 497 was taken between the
samples D and E of the Gavi section.
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lower upper
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Henryhowella asperrima asperrima + + + + + + +
Aurila ex. gr. punctata + -~- + + + + +
Cytherella postdenticulata + + +? +? +
Loxocorniculum quadricornis + +
Cnestocythere lamellicosta +d +
Pachycaudites d. ungeri depauperata Ruggieri + + + +
Cytherella russoi + +? + + +
Hermanites haidingeri haidingeri + +
Cytherella vulgata +
Paracytheridea triquetra bovettensis +
Pachycaudites ? h-scripta +
Callistocythere appenninica Dieci & Russo +

Also the genera" Bairdia", Falunia and X estoleberis are represented. In general
it may be said that similar assemblages are found in the Tortonian strata of
Montegibbio and of the Rio Mazzapiedi-CasteUania in northern Italy (Dieci &
Russo, 1964b; Ascoli, 1968) as well as in those near Enna on Sicily (Ruggieri,
1962). As far as the recognized taxa are known from the South Aegean area this
Serravallian assemblage resembles that of the Cytheretta semiornata Zone as well
as that of the Cytherella vandenboldi Zone.

From the area of the Tortonian stratotype, near S. Agata Fossili (Piedmont),
Capeder (1902), Dieci & Russo (1964b) and Ascoli (1968) studied ostracodes.

Especially the last mentioned author clearly referred to the ostracodes from
the type section of the Tortonian. In his fauna the co-occurrence of the following
species is most interesting: Callistocythere antoniettae, Cardobairdia glabra, Cnes-
tocythere lamellicosta, C. truncata, Cytherella vandenboldi (reported as C. aff.
pulchra Ruggieri), Kangarina coarctata, Loxoconcha punctatella, Loxocorniculum
quadricornis, Paijenborchell'a solitaria, and Pseudopsammocythere kollmanni. Al-
though more taxa may be listed, which were found equally in the Miocene of



Gavdos and/or Crete, the species mentioned above indicate quite convincingly
that the type Tortonian ostracode fauna resembles that of our Cytherella vanden-
boldi Zone fairly well.

Actually, a stratotype has not been designated for this stage. Since Brives
(1897) the type Sahelian has been thought to be situated in the area north of
Carnot, Algeria. Ostracodes from this area were studied by Sissingh (1972).
The following named taxa were reported: Acanthocythereis hystrix, "Bairdia"
d. ? subdeltoidea, Buntonia subulata subulata, Callistocythere antoniettae chry-
socythere cataphracta Ruggieri, Cytherella vulgata, Eucytherura mistrettai(as E.
ruggierii), E. textilis textilis Ruggieri, Falunia ruida Ruggieri, Henryhowella
asperrima asperrima, Kangarina coarctata, Loxoconcha dertonensis Ruggieri, L.
variesculpta and Ruggieria tetraptera tetraptera.

Comparison shows that because of the co-occurrence of B. d. subdeltoidea, C.
antoniettae, K. coarctata and L. variesculpta in the Carnot fauna, the "type"
Sahelian assemblage corresponds better with the fauna of our Cytherella vanden-
boldi Zone than with any of our other assemblages.

Ostracodes from the Pasquasia-Capodarso section on Sicily, neo-stratotype of
the Messinian Stage, were studied by Decima (1964) and by Colalongo (1968b).
The last mentioned author distinguished two ostracode horizons. The older one
corresponds with the "marne argillose intermedie" and is characterized by Cy-
prideis pannonica agrigentina Decima. The overlying younger horizon, compri-
sing the "marne argillose superiori", contains C. pannonica pseudoagrigentina
Decima. A similar stratigraphic succession was found in the "Messinian" of
EracIea Minoa (Agrigento, Sicily) (Decima, 1964).

From the latter locality forms intermediate between both taxa are reported from
the base of the "marne argillose superiori". In the lower horizon at Pasquasia and
in the upper one at EracIea Minoa also C. ex. gr. mehesi occurs. Until now no
Cyprideis representatives of the pannonica-group have been found in the Aegean
area.

On Crete C. mehesi (new name for C. tuberculata) is only known from the
Cyprideis d. sarmatica Zone.



Ostracodes from the "Formazione marnoso-arenacea di Carmona-Dos Her-
manas" in Andalusia (S. Spain), type section of the Andalusian Stage, were stu-
died by Borragan (1966). According to this author the type Andalusian ostracode
fauna possesses a character intermediate between Miocene and Pliocene faunas
and thus would fit in well with the originally assumed stratigraphic position of
the stage corresponding with the interval between the Tortonian and the Pliocene,
i.e. the Messinian Stage, according to Perconig (1966, 1968). However, Meulen-
kamp (1969) and Verdenius (1970) assumed a younger, Pliocene age on the basis
of uniserial uvigerinids and planktonic Foraminifera, respectively. For this rea-
son we preferred to study material from the samples collected by Verdenius in
the type-area, rather than discussing the reported type Andalusian fauna, which
includes several forms in preliminary determination.

Five samples from two sections (Verdenius, expo219, 237) in the Ecija Formation
near Carmona were studied on ostracodes. Both lithologic columns from which
these samples were taken are presented by Verdenius (p. 34, fig. 3). As outlined
by Verdenius (p. 71) the upper part of the Ecija Formation near Carmona corres-
ponds with the basal part of the "Formazione marnoso-arenacea". The lower
boundary of this formation of Perconig is not clearly defined within the Ecija
Formation. The samples from exposure 219 and 237 (especially the uppermost
ones 219W and 237A-G) are all more or less representative for the Andalusioan.

Moreover, three isolated samples taken in clayey sediments intercalated in
the Guadaira Formation near Carmona were examined. This formation overlies
the Ecija Formation and forms the top of the Andalusian. The review of the
fauna encountered is given on next page.

There are also found unrecognized species of, among others, the genera Aurila,
Callistocythere, Costa, Cytheretta, Falunia, Incongruellina, Krithe, Semicytherura
and Xestoleberis.

Most of the (sub)species recognized are known from Upper Miocene and Plio-
cene deposits. In Italy, so far Aurila semilunata, Chrysocythere cataphraeta (of
which only one fragment was found), Quadracythere d. sulcatopunctata and
Urocythereis seminula are only known from Miocene ("Tortonian") strata. The
joint occurrence of Buntonia sublatissima subfatissima, Carinocythereis bairdi,
Cytheretta triebeli, Falunia emaciata, F. rugosa and Loxoconcha tumida, all
known only from post-Miocene deposits of the Mediterranean Basin, suggests a
Pliocene age.
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ECIJA FORMATION GUADAIRA
FORMATION

exposure 219 exposure 237
lower - upper lower - upper isolated samples

219U 219W 237G 237F 237A 212 279 280

Urocythereis favosa favosa + + + + + + + +
Henryhowella asperrima asperrima + + + + + +
Acanthocythereis hystrix + + + + + +
Loxoconcha tumida + + + + + + + +
Aurila ex. gr. punctata + + + + + + + +
Paracytheridea triquetra bovettensis +d +cf +d + + + + +
Pterygocythereis ceratoptera + +
Falunia emaciata (Brady) +
Protocytheretta obtusa + + + +
Buntonia sublatissima sublatissima + +
Buntonia sublatissima dertonensis + cf +
Ruggieria tetraptera tetraptera + + +
Quadracythere d. sulcatopunctata (Reuss) + + + +
Buntonia subulata subulata +
Costa batei batei + + + +
Falunia cephalonica + +
Eucytherura mistrettai +
Cytheridea acuminata neapolitana + +
Urocythereis seminula (Seguenza) + + + +
Chrysocythere cataphracta Ruggieri +
Cytheretta triebeli +
Aurila semilunata (Seguenza) + + + +
Carinocythereis bairdi + + +
Falunia rugosa +
Pachycaudites ungeri ungeri +
Monoceratina mediterranea +
Hermanites haidingeri haidingeri +

The rich ostracode fauna from Montebaranzone, dated as Early-Middle Tor-
tonian by Russo (1968a, b), comprises numerous species which were found in our
Miocene assemblage zones.

Especially the occurrence of Cytheridea paracuminata verrucosa and Cytheretta
aff. semiornata is of interest as both these forms indicate that the Montebaran-
zone fauna probably corresponds with our C. paracuminata verrucosa and C.
semiornata Zones.



Two samples taken from "Tortonian" clay deposits exposed in the vicinity of
Enna, central Sicily, were studied by Ruggieri (1962b). The rich fauna contains,
among others, Aurila cicatricosa, Callistocythere pallida, Cnestocythere trunca-
ta, Kangarina coarctata, Loxoconcha punctatella, L. variesculpta, Pachycaudites
ungeri ungeri, Paracytheridea triquetra bovettensis and Paijenborchel'la solitaria.
Especially this group of taxa allows the correlation of the assemblage with the
Cytherella vandenboldi Zone of Crete.

From a section of "Sahelian" marly clay Ruggieri et al. (1969) report numerous
taxa, several of which are left in open nomenclature, however. In the fauna the
joint occurrence of the following species suggests a correlation with the Cytherella
vandenboldi Zone: Aurila albicans, A. deformis deformis, Callistocythere anto-
niettae, C. pallida, Hemicytherura defiorei, Loxoconcha punctatella, L. varie-
sculpta and Quadracythere mediterranea. However, since Hemicytherura videns,
Falunia stellata stellata and Ruggieria hodgii are present, also some resemblance
exists to the Loxoconcha hodonica Zone. With the exception of F. zibinica, all
other species of Bonfornello, also present in our material, have no biostratigraphic
value, because of their wide stratigraphic range both according to the literature
and to our data.

Ten forms are listed by Ruggieri et al. as being confined to "Sahelian" deposits
in Italy. Amongst these only Xestoleberis reymenti was recognized in our mate-
rial. This species has a wide range in Greece, occurring throughout the entire
Middle/Upper Miocene of Gavdos and Crete.

Five ostracode cenozones were distinguished in the Pliocene and Pleistocene
("Calabrian") of the Santerno section by Colalongo (1968a). These zones could
not be recognized in our area of study, although some species, such as Parakrithe
dactylomorpha (affinis of Colalongo) from the Italian Lower Pliocene and Cythe-
ridea acuminata neapolitana, Eucytherura gullentopsi and Leptocythere multi-
punctata multipunctata from the Upper Pliocene - Pleistocene interval seem to
have a rather corresponding stratigraphic distribution. Just as in Italy, L. multi-
punctata multipunctata seems to appear as a common species in Greece for the



first time during the Pleistocene (see also Ruggieri, 1959). In the upper part of
Section Kritika of the Pliocene Kritika Formation this species is occurring more
rarely than in the overlying Pleistocene Vasfi Formation.

Most of the taxa listed by us as confined to the Pliocene were not reported
from the Santerno section.

Ostracoda from the Le CastelLa section were studied by Colalongo (1965). In
this section several species are found either in the Pliocene or in the Pleistocene
("Calabrian") part of the section, although in Greece and elsewhere these forms
are known from Pliocene as well as from Pleistocene (and sometimes older) de-
posits. The only notable correspondence with our data seemsto be the appearance
of Basslerites berchoni in the Pleistocene. In Italy this species is so far only known
from Pleistocene to Recent deposits.

Cytheropteron testudo Sars, only found in Pleistocene strata in Italy (see also
Ruggieri, 1959), is regarded by Colalongo to be an indicator for relatively low
water temperatures. However, since the ostracode assemblages of the Le Castella
section are characteristic for rather deep water, this species cannot be used for
the appraisal of general climatic changes.

No forms restricted to the Pliocene and older strata are known from the
section.

Pliocene Ostracoda of Cephaloni,a were studied by Uliczny (1969) with special
attention to the Hemicytheridae and Trachyleberididae. This author distinguished
five ostracode zones in the Pliocene series, from which the interval corresponding
to the Sphaeroidinellopsis and Globorotalia margaritae Zones would be lacking
(Hug, 1969).

The lowermost ostracode zone is characterized by the presence of Aurila cruciata
minor and Cistacythereis caelatura and the absence of some other forms. This
zone is followed by a zone to which A. convexa emathiae, Cistacythereis pokor-
nyi hellenica and Urocythereis sororcula are confined. Urocythereis minoos
Uliczny is restricted to the third zone. Some other species appear here for the
first time, e.g. Carinocythereis antiquata and Costa punctatissima punctatissima.
The following zone is characterized by A. calciplena and to some extent by A.
praeapuliana as well. Buntonia subulata rectangularis Ruggieri appears herein for



the first time. The fifth zone is defined by the appearance of other taxa, such as
A. speyeri speyeri, A. ulicznyi (= A. sp. B. Uliczny) and Urocythereis margariti-
fera margaritifera.

Comparison with our data shows that both lower zones together correspond
best with our Aurila convexa emathiae Zone. A. convexa emathiae and C. (d.)
pokornyi hellenica are confined to Lower/Middle Pliocene strata, also according
to our data.

Because of the presence of A. calciplena, A. praeapuliana and C. antiquata,
Uliczny's third and fourth zones may be correlated with the Urocythereis mar-
garitifera margaritifera Zone. The uppermost, fifth zone of Uliczny includes the
following group of taxa: Aurila fastigata Uliczny, A. speyeri speyeri, A. ulicznyi,
Heterocythereis albomaculata (Baird), Urocythereis margaritifera margaritifera,
Falunia turbida (Mueller) -and Buntonia giesbrechtii giesbrechtii (Mueller). This
zone has been placed by Uliczny in the uppermost Pliocene, although he remar-
ked (p. 119) that some of these forms have so far only been reported from post-
Pliocene deposits. Only A. fastigata is today exclusively known from the Pliocene.

A. ulicznyi and U. margaritifera margaritifera are known from Pliocene as
well as from Pleistocene strata. Since A. calciplena is absent from this zone, and,
on the other hand, A. speyeri speyeri, B. giesbrechtii giesbrechtii, F. turbida and
H. albomaculata - all known so far only from Pleistocene to Recent deposits in
the Mediterranean - are present, we prefer to correlate this zone with our Pleisto-
cene Aurila speyeri speyeri Zone.

Miocene ostracodes from marine and lacustrine deposits of the Rhone Basin
were extensively studied by Carbonnel (1969).

Some data concerning ostracodes from Pliocene strata were added. With res-
pect to the taxa, which occur in the South Aegean area as well, it is interesting
to note that in the Rhone Basin Loxoconcha punctatena is also confined to the
Miocene and L. rhomboidea and L. tumida are known only from post-Miocene
strata. As a whole, the Late Miocene ostracode faunas from both areas are so
different that comparisons are meaningless.

As to the Neogene Ostracoda of the Vienna and Pannonian Basins we want to
confine ourselves to some remarks concerning the stratigraphic distribution of



Cyprideis and Cytheridea taxa. From both basins these genera were especially
studied by Kollmann (1960) and Krstic (1968a, b). In our Miocene material the
following forms are recognized and also reported by these authors: Cyprideis
mehesi (as C. tuberculata tuberculata), C. (d.) sarmatica, Cytheridea acuminata
acuminata 'and C. paracuminata verrucosa.

The three first mentioned taxa are reported from the "Lower/Middle Tortonian
to Lower/Middle Pannonian" deposits of the Vienna and Pannonian Basins.
Comparison suggests possibilities to correlate with our Cyprideis d. sarmatica
and Cytheridea acuminata acuminata Zones. C. paracuminata verrucosa is repor-
ted from older "Upper Helvetian to Lower/Middle Tortonian" strata of the
Vienna Basin. The stratigraphic distribution of this taxon indicates a possible
correlation with our C. paracuminata verrucosa Zone.

Neogene ostracodes of northwestern Bulgaria were extensively studied by
Stancheva (1962, 1963, 1964, 1965a, b). From the "Tortonian" deposits about
one quarter of the total number of species is known from the southern Aegean
area. A higher proportion of this fauna has originally been described from the
Vienna Basin.

Younger, "Sarmatian to Pontian" ostracode faunas are endemic and have no
taX«iin common with those of our area of study. These faunas are dominated by
the genera Candona, Leptocythere and Loxoconcha.

The Neogene of the Strimon Basin in Greek Macedonia has been studied by
Gramann & Kockel (1969). From this basin ostracodes are especially reported
from the so-called "Dafni-Schichten" and "Choumnikon-Schichten", which
strata are dated as "Maeot-Bessarab" and "Pont (Novorossien)", respectively.

Among others the following species are reported: Aurila deformis deformis,
Cyamocytheridea freybergi Gramann, Cytheridea acuminata neapolitana, Cy-
prideis pannonica agrigentina, Loxoconcha d. granifera (Reuss), L. hodonica
and L. tumida. Comparison with the South Aegean area and Italy shows that
this assemblage is most characteristic for the Upper Miocene. L. tumida is the
only species so far not yet reponed from pre-Pliocene strata.

Cyprideis d. pannonica pseudoagrigentina, Loxoconcha hodonica, and L.
tumida are also reported from the "Choumnikon-Schichten".



Because of the presence of Aurila deformis deformis and L. hodonica both
assemblages from the Strimon Basin resemble those of the Cytherella vandenboldi
and Loxoconcha hodonica Zone best.

In addition to L. hodonica the "Dafni-Schichten" and especially the "Choum-
nikon-Schichten" are found to contain some other forms which are known from
the Pannonian Basin, namely Bakunella dorsoarquata (Zalany), Camptocypris
balcanica (Zalany), Hemicytheria d. loerenthei (Mehes), Pontoniella acuminata
acuminata (Zalany) and P. acuminata striata (Mandelstam).

These taxa indicate that probably a connection existed between the Pannonian
and Mediterranean Basins till the very end of the Miocene. The original marine
faunas from the Vienna-Pannonian and Dacian Basins (see section V.1S) appa-
rently changed into more brackish water faunas. Elements of the latter faunas
are not only found in the eastern Mediterranean but they are also known from
Italy. The assemblage described by Grekoff & Molinari (1963) from marly depo-
sits from the top Miocene (below the basis of the marine Pliocene) near Lugagnano
contains "paratethyan" forms such as Leptocythere praebacuana Livental (re-
ported as Callistocythere ex. gr. bendovanica (Livental), Loxocauda ex. gr. lim-
bata (Schweyer) (reported as belonging to Pseudocythere), Loxoconcha hodonica
and L. rhombovalis Pokorny. This assemblage best corresponds with our L. ho-
donica Zone.

All th-eseforms, with the exception of L. rhombovalis, have been described by
Agalarova (1967) from the '''Ponti an" of Azerbaydzhan (U.S.S.R.). L. hodonica
is reported as L. djaffarovi Schneider.

The occurrence of Late Miocene "paratethyan" ostracodes in the Mediterranean
Basin, westwards as far as Italy, would correspond with the distribution of Late
Miocene "paratethyan" molluscs in this basin (Gillet, 19S7a, b).

From the preceding comparisons the conclusion seems to be justified that most
of the Miocene zones can be recognized in Italy at chronostratigraphic intervals
corresponding well with· those in the South Aegean. The uppermost Miocene
Loxoconcha hodonica Zone apparently represents a period of increasing influence
of "paratethyan" shallow water ostracodes in the Mediterranean as far west as
Italy. So far both assemblage zones we defined for the Aegean Pliocene can be
distinguished only in Cephalonia.



The classification adopted is for the greater part based on that of Hartmann
(1964). Some minor modifications are introduced. For instance, schizodont Ostra-
coda are grouped together in the subfamily Schizocytherinae Mandelstam, as
proposed by Hanai (1970). The suprageneric classification given by Hartmann
differs mainly from the classification of :Moore's Treatise (1961) by lowering
numerous families of the Treatise to subfamily rank. The systematic subdivision
presented by Hartmann is close to that of Van Morkhoven (1962, 1963). The
classification of Hemicytheridae and Trachyleberididae proposed by Hazel
(1967) is not followed, because the criteria for delimitation of both these groups
presented by this author, in our opinion hardly justify the consideration of these
groups as separate families. For the moment both these important groups should
be treated best as subfamilies belonging to the family Cytheridae. For a discussion
concerning problems encountered by delimitation of hemicytherine and trachy-
leberidine Ostracoda we refer to Hazel (1967) and Pokorny (1964, 1968).

As to nomenclature of hinge structures the classification given in Moore's
Treatise (1961) was mainly followed, although this system is not sufficiently
detailed to classify precisely all hinge types.

On accou;n of the late moment of publication but little attention could be
given to the systematics of Barbeito-Gonzalez (1971).

Subclass OSTRACODA Latreille, 1806
Order MYODOCOPIDA Pokorny, 1953
Suborder HALOCYPRIFORMES Skogsberg, 1920
Family POL YCOPIDAE Sars, 1866
Genus Polycope Sars, 1866

Type species: Poly cope orbicul;aris Sars, 1866.
Diagnosis: Carapace sublenticular. Lateral surface smooth, punctate, costate,
spinose or reticulate. Hinge adont. Central muscle scar pattern consisting of a
cluster of three or four spots.



Polycope ? de1icata n. sp. (PI. 1, fig. 5)

Etymology: the delicate polycope.
Holotype: a left valve.
Paratypes: 14 loose valves.
Type locality: Section Rhodos, exposure 34a.
Type level: Vasfi Formation (sample MUR 12), Lower Pleistocene.
Diagnosis: A species tentatively included in the genus Polycope, characterized by
a circular outline, blunt rostrum-like projection and a delicate ornamentation
composed of spirally arranged ridges and minute pits.
Description: Carapace more or less circular in outline with anterodorsally a blunt
rostrum-like extension. Valves thin-shelled and transparent. Lateral surface
covered with thin ridges which are spirally arranged. The central region has two
or three short subvertical ridges. Between the ridges numerous minute pits occur.
Muscle scars are not observed.
Dimensions: LlH = 0.28/0.20 mm (holotype), 0.25-0.28/0.20-0.21 mm (para-
types).
Remarks: This species is well characterized by its shape and peculiar ornamenta-
tion of the lateral surface. As the muscle scar pattern is not known and the gene-
ral shape of this species is not very typical for Polycope, the generic assignment
is questionable (personal communication, G. Hartmann, Hamburg).
Occurrence: Rhodos: Vasfi 34a.

Polycope demulderi n. sp. (PI. 1, fig. 1)

Etymology: named in honour of Mr. E. F. J. de Mulder, Utrecht, The Nether-
lands.
Holotype: a right valv~,
Paratypes: 22 loose valves, 1 complete carapace.
Type locality: Section Rhodos, exposure 34a.
Type level: Vasfi Formation (sample MUR 12), Lower Pleistocene.
Diagnosis: A species of the genus Polycope, characterized by an ornamentation
comprising a reticulation, a central circular crest, spines and a broad keel along
the anteroventral, ventral and posteroventral margin.
Description: Carapace sublenticular, thin-shelled. Dorsal margin irregular, slight-
ly convex. Anterior, ventral and posterior margin broadly rounded. Anteroven-
tral, ventral and posteroventral margin broadly keeled and between this keel
and the outer margin provided with a row of spatulate spines. The central part
of the lateral surface is covered with an incomplete reticulation, and circum-
scribed by a prominent but irregular crest. The upper part of the valve is spinose,



mostly with two, sometimes with three to five pronounced spines. The internal
features are those of the genus.
Dimensions: LlH = 0.27/0.29 mm (holotype), 0.25-0.27/0.25-0.28 mm (para-
types).
Remarks: By the presence of short spines and higher muri this species is easily
differentiated from Polycope reticulata Mueller.
Occurrence: Rhodos: Vasfi 34a.

Poly cope graeca n. sp. (Pi. 1, fig. 3)

Etymology: the Greek polycope.
Holotype: a right valve.
Paratypes: 6 loose valves.
Type locality: Section Rhodos, exposure 34a.
Diagnosis: A species of the genus Polycope, characterized by an ornamentation
consisting of numerous small clavellate spines.
Description: Carapace sublenticular, thin-shelled. Dorsal margin straight. Ante-
rior, ventral and posterior margin broadly rounded without any obtuse angle.
The lateral surface is densely and regularly covered with small, irregular-shaped
c1avellate spines. The internal features are those of the genus.
Dimensions: LlH = 0.30/0.28 mm (holotype), 0.29/0.26 mm (paratype).
Remarks: So far no comparable Polycope species is known from the Mediterra-
nean.
Occurrence: Rhodos: Vasfi 34a.

Polycope orbicularis Sars, 1928, p. 31, pi. 14, pI. 15, fig. 1.

Remarks: Except for the smaller size, our specimens are not notably different
from the specimens figured by Sars. The species was originally described from off
the coast of Norway.
Dimensions: LlH = 0.54/0.50 mm.
Occurrence: Rhodos: Vasfi 34a.

Polycope reticulata Mueller, 1894, p. 235, pI. 7, figs. 44, 49, 50, pi. 8, fig. 20.

Dimensions: LlH = 0.62/0.55 mm.
Occurrence: Rhodos: Vasfi 34a.



Polycope vasfiensis n. sp. (PI. 1, fig. 6)

Etymology: named after the village of Vasfi, Rhodos.
Holotype: a left valve.
Paratypes: 28 loose valves.
Type locality: Section Rhodos, exposure 34a.
Type level: Vasfi Formation (sample MUR 12), Lower Pleistocene.
Diagnosis: A species of the genus Polycope, characterized by a very finely punc-
tate ornamentation and a serrate keel along the anteroventral margin.
Description: Carapace sublenticular, thin-shelled. Dorsal margin flattened. Ante-
rior and posterior margin broadly rounded. Lateral surface closely and very
finely punctate. The anteroventral margin is provided with a transversely ribbed
and finely serrate keel with about 6 to 8 denticles. The muscle scar pattern nor-
mally consists of three juxtaposed scars. In a single specimen an irregular cluster
of nine scars was observed. Other internal features are those of the genus.
Dimensions: LlH = 0.50/0.47 mm (holotype), 0.43-0.48/0.38-0.44 mm (para-
types).
Occurrence: Rhodos: Vasfi 34a.

Order PODOCOPIDA Mueller, 1894
Suborder PLA TYCOP A Sars, 1866
Family CYTHERELLIDAE Sars, 1866
Genus Cytherella Jones, 1849

Type species: Cytherina ovata Roemer, 1840 (designation by Ulrich, 1894).
Diagnosis: Carapace sub rectangular-ovate to egg-shaped in lateral view, general-
ly thick-shelled. Lateral surface smooth, with a variable number of pits and/or
ridges. Hinge adont. Muscle scar pattern pinnate, composed of two parallel rows
of spots.

Subgenus Cytherella Jones, 1849

Synonym: M orrowina Loetterle, 1937.
Diagnosis: Lateral surface generally smooth, punctate or foveolate. Posteriorly
sometimes with small papillae on the lateral surface. Females with single posterior
brood cavities.

Cytherella postdenticulata Oertli, 1961, p. 19, pI. 1, figs. 1-11; Rugg:ieri, 1962b, p. 8, textfig. 3;
Dieci & Russo, 1964b, p. 52, pI. 9, fig. 2; Russo, 1964, p. 232, pI. 40, fig. 2.



Remarks: This species was originally described from the Langhian stratotype at
Cessole-Bricco delIa Croce (northern Italy).
Occurrence: Gavdos: Gavdos 336. Crete: Kissamou 105, 368; Apostoli 814, 850;
Tefeli 34.

Cytherella (Cytherella) russoi n. sp. (PI. 1, figs. 10, 11)

Etymology: named in honour of Dr. A. Russo, Modena, Italy.
Holotype: a right valve.
Paratypes: 76 valves (including complete carapaces).
Type locality: Section Khairetiana, exposure 368.
Type level: Kissamou Formation (sample M 792), Upper Miocene ("Tortonian").
Diagnosis: A species of the subgenus Cytherella, characterized by the egg-shaped
outline in lateral view and rather wedge-shaped -appearance with a sharply poin-
ted anterior end in dorsal view.
Description: Carapace egg-shaped in lateral view, relatively thin-shelled. Dorsal
margin convex, ventral margin nearly straight. Anterior margin more broadly
rounded than the posterior margin. Greatest height approximately in the middle
of the carapace. Right valve relatively higher than left valve. Posterodorsal mar-
gin oblique. Lateral surface smooth and polished. At the site of the central muscle
scars there is a shallow, elongate depression. The right valve overlaps the left
one, especially along the anterior part of the dorsal and ventral margin. In dorsal
view the carapace is flattened and wedge-shaped, with a sharply pointed anterior
end. Widest at about! of the length from the anterior margin. The sides are
convex.
Dimensions: LlH/B = 0.87/0.59/0.24 mm (holotype, right valve), 0.80-0.87/0.53-
0.58/0.24-0.26 mm (paratypes, loose valves).
Remarks: Cytherella lata Brady (1880) resembles our species in lateral outline,
but it is larger -and relatively more elongate. Probably our new species is reported
from the Tortonian of the Rio Mazzapiedi-Castellania (province of Alessandria)
and from the Rio delle Bagole (Province of Modena) as Cytherella compressa
(von Muenster) by Dieci & Russo (1964b, p. 52, pI. 14, fig. 1). C. compressa is
not egg-shaped in lateral view, but it has more or less parallel dorsal and ventral
marglllS.
Occurrence: Crete: Roka 105; Kissamou 105, 368; Apostoli 814, 850.

Description: Carapace relatively small, oblong-ovate in lateral view. Dorsal and
ventral margins subparallel. Ventral margin sometimes slightly sinuous. Anterior



and posterior margins both broadly rounded. Lateral surface completely smooth
and polished. Carapaces in dorsal view wedge-like. Males are flattened and
widest at about i of the length from the anterior margin with the sides slightly
undulating. Females are inflated and posteriorly wider. Greatest width at about
7/8 of the length. The sides are nearly straight. The right valve overlaps the left
one all along the dorsal, posterior and ventral margin and less clearly so along
the anterior margin. No muscle scar depression. In a single female carapace a
shallow depression is present between the centre and the dorsal margin. In larval
carapaces the posterior margin is oblique posterodorsally.
Dimensions: LlH/B = 0.75/0.43/0.33 mm (complete carapace).
Remarks: Because of the relatively small number of specimens and the absence
of reliable diagnostic features this form is labelled in open nomenclature.
Occurrence: Gavdos: Gavdos 336. Crete: Apostoli 850; Khairetioana 292; Barbara
36.

Cytherella (Cytherella) terquemi n. sp. (PI. 1, figs. 8, 9)

Etymology: named in honour of the late O. Terquem, ostracode specialist of the
19th century.
Holotype: a left valve.
Paratypes: 77 valves (including complete carapaces).
Type locality: Section Rhodos, exposure 34a.
Type level: Vasfi Formation (sample MUR 10), Lower Pleistocene.
Diagnosis: A species of the subgenus Cytherella, characterized by a completely
smooth carapace with a distinctly oblique posterodorsal outline.
Description: In lateral view the thick-shelled carapace is oblong-ovate. The dor-
sal margin is straight, the ventral margin slightly concave in the middle or
straight. The anterior margin is broadly rounded, anterodorsally somewhat obli-
que, and in the left valve with a narrow rim along this margin. The dorsal part
of the posterior margin is distinctly oblique and its ventral p~rt is broadly roun-
ded. Lateral surface completely smooth, in most cases polished. In dorsal view
most valves are broadest at the posterior end. At the place of the central muscle
scar, a shallow, elongate depression is found. The right valve strongly overlaps
the left one along the dorsal margin, less so along the posterodorsal and ventral
margins. The pinnate muscle scar pattern is composed of 8-11 spots.
Dimensions: LlH/B = 0.80/0.45/0.20 mm (holotype), 0.68-0.83/0.44-0.50/0.20
mm (paratypes).
Remarks: On the basis of the lateral outline adults of this ,species can well be
separated from those of C. vulgata and C. russoi. Larval valves of these three
species are difficult to differentiate.



Occurrence: Crete: Asteri 848-849, 884; Francocastello 817; Barbara 32. Rhodos:
Vasfi 34a.

Cytherella (Cytherella) vandenboldi n. sp. (PI. 2, figs. 4, 5)

Etymology: named in honour of Prof. W. A. van den Bold, Baton Rouge, U.S.A.
Holotype: a right male valve.
Paratypes: 67 valves (including complete carapaces).
Type locality: Section Apostoli, exposure 814.
Type level: Apostoli Formation (sample 814 V), Upper Miocene ("Tortonian").
Diagnosis: A speciesof the subgenus Cytherella, characterized by an oblong-ovate
outline, truncate posterior end and punctate ornamentation.
Description: Carapace relatively large and elongate, oblong-ovate in lateral view.
Dorsal and ventral margins subparallel. Anterior margin regularly and broadly
rounded. Posterior margin posterodorsally slightly oblique, posteroventrally
broadly rounded. The lateral surface is covered with regularly distributed pits of
variable size. The location of the central muscle scars is externally indicated by
a small and shallow depression. The posterior end of the valves is truncate in
dorsal view and the anterior end is rounded. The female valve is posteriorly
wider than that of the male. The greatest breadth is situated at the posterior
margin. In dorsal view the sides are more or less straight in males, in females
somewhat convex. The male valve possesses two shallow depressions, near the
anterior and near the posterior margins, giving these valves a sinuous appearance
in dorsal view.
Dimensions: LlHIB = 0.72/0.37/0.15 mm (holotype, male), 0.72-0.80/0.40-0.45/
0.16-0.20 mm (paratypes).
Remarks: In several features our form resembles Cytherella abyssorum Sars
(1866). Reyment (1960, p. 50), who studied Recent individuals of C. abyssorum
from the Cattegat (situated between Denmark and Sweden) showed that its pos-
terior margin is provided with small denticles. In dorsal view male valves in our
material are anteriorly more rounded than the male valve figured by Reyment
(p. 51, fig. 8).

Our species resembles Cytherella punctata Brady (1866) in ornamentation and
by a similar lateral outline, but it differs in dorsal view. In Cytherella punctata
the posterior end is rounded instead of truncate as it is in C. vandenboldi n. sp.

Cytherell'a sordida Mueller (1894) also possessesa punctate ornamentation, but
it differs by the presence of raised anterior and posterior margins. This species
may be referred to the subgenus Cytherelloidea. The Cytherella carapace from
the Upper Miocene N'Tchingue Formation of Gabon (W. Africa), figured by
van den Bold (1966, p. 158, pI. 1, fig. 10; see also van den Bold, 1968a) as C.



sordida Mueller differs from Mueller's species by lacking these raised margins. It
seems to be identical with our new species. Cytherella sp. aff. C. pulchella Rug-
gieri, reported by Ascoli (1968, p. 42, pI. 1, figs. 7-9) from the type Tortonian
might also be referred to our species
Occurrence: Crete: Apostoli 814, 850; Tefeli 34.

Cytherella sp. Ruggieri, 1952b, p. 35, pI. 7, figs. 9, 10.
Cytherella urtica Ruggieri, 1959, p. 190 (nomen nudum).
Cytherella sp. Ruggieri, 1960, p. 2, pI. 2, fig. 8.
Cytherella vulgata Ruggieri, 1962b, p. 9, pI. 1, figs. 9, 10; Colalongo, 1965, p. 86, pI. 10, fig. 1.

Remarks: This species was originally described from the "Tortonian" of Enna
(central Sicily).
Occurrence: Gavdos: Gavdos 336. Crete: Roka 105; Kissamou 105, 368; Apostoli
814, 850; Tefeli 1, 34; Asteri 848-849, 884; Francocastello 817. Karpathos: Pi-
gadia 2. Rhodos: Vasfi 34a; Lindos 34a.

Subgenus Cytherelloidea Alexander, 1929
Type species: Cythere (Cytherella) Williamsoniana Jones, 1849.
Diagnosis: Lateral surface generally with prominent ridges. Carapace frequently
compressed and wedge-shaped in dorsal view. Females with two posterior brood
cavities.

Cytherelloidea beckmanni Barbieto-Gonzales, 1971, p.262, pI. 2, figs. le, 2c, 3c, pI. 45, figs. 14, 15.

Remarks: The species was originally described from Naxos (Cyclades).
Dimensions: L/H/B = 0.72-0.76/0.43-0.45/0.15 mm.
Occurrence: Crete: Asteri 848-849, 884; Francocastello 817; Barbara 32. Karpa-
thos: Pigadia 2. Rhodos: Vasfi 34a; Lindos 34a.

Cytherella (Cytherelloidea) cretensis n. sp. (PI. 2, fig. 7)

Etymology: named after the island of Crete.
Holotype: a complete female carapace.
Paratypes: 12 valves (including complete carapaces).
Type locality: Section Khairetiana, exposure 292.
Type level: Khairetiana Formation (sample M 836), Upper Miocene ("Torto-
nian").



Diagnosis: A species of the subgenus Cytherelloidea, characterized by a subrec-
tangular, posteriorly truncate carapace with a marginal ridge well developed
along the posterior and anterior margins and ,a foveolate ornamentation.
Description: The thick-shelled carapace is sub rectangular in lateral view, the
dorsal margin is slightly sinuate and the ventral margin somewhat concave. The
anterior margin is broadly rounded. The posterior margin is posterodorsally
somewhat oblique and posteroventrally broadly rounded. A marginal rim is
present. It is most conspicuous along the anterior and posterior margins, some-
what narrower along the dorsal and ventral margins. The more or less rounded
central region of the valve is raised and pitted to smooth. The relatively depres-
sed area surrounding the raised central region is covered with large foveolae.
These depressions increase marginwards in size and they may occur on the ante-
rior and posterior ridges. The right valve strongly overlaps the left one along the
dorsal and posterodorsal margin and less so along the entire ventral and antero-
ventral margin.

Sexual dimorphism is pronounced. The female carapace is cuneiform in dorsal
view. Its anterior end is rounded, posteriorly it is truncate. The male carapace
is not so wide posteriorly. In lateral view the female carapace is more thick-set
than the more elongate male carapace. The larval carapaces lack the raised cen-
tral region and their lateral surface is completely foveolate to punctate. A dorso-
ventral depression may be present in these larval forms.
Dimensions: LlH/B = 0.68/0.40/0.28 mm (holotype, complete female carapace),
0.55-0.57/0.35-0.40/0.20-0.25 mm (paratypes, complete carapaces).
Remarks: As to the lateral ornamentation this species resembles Cytherel'la vario-
punctata Lienenklaus (1900). However, this species is more elongate and poste-
riorly more flattened.
Occurrence: Crete: Khairetiana 292.

Cytherelloidea (Cytherelloidea) creutzburgi n. sp. (PI. 2, fig. 6)

Etymology: named in honour of Prof. N. Creutzburg, Freiburg, Germany.
Holotype: a complete carapace.
Paratypes: 26 valves (including complete carapaces).
Type locality: Section Stavromenos II, exposure 884.
Type level: Asteri Formation (sample 884 G), Lower/Middle Pliocene.
Diagnosis: A species of the subgenus Cytherelloidea, characterized by broadly
rimmed anterior and ventral margins and by one longitudinal ridge.
Description: Carapace oblong-ovate in lateral view. Dorsal margin nearly
straight, ventral margin sinuous, with a broad concavity in the middle. Anterior
and posterior margins broadly rounded. Posterior margin posterodorsally oblique,



posteroventrally broadly rounded. Lateral surface polished. Anterior, posterior
and ventral margins broadly rimmed. Dorsal margin with a less pronounced
ridge. A single longitudinal lateral ridge runs from mid-posterior to near the
anterior marginal rim.
The posteroventral region shows a rather distinct depression between the margi-
nal rim and the longitudinal ridge. At the location of the central muscle scars
there is externally a small, shallow pit. In dorsal view the carapace is truncate
and widest at the posterior end. The right valve overlaps the left one virtually all
along the margins, especially along the dorsal and ventral margins, but hardly
so along the anterior and posteroventral margins.
Dimensions: LlH/B = 0.70/0.40/0.30 mm (holotype, complete carapace), 0.67-
0.70/0.38-0.40/0.15 mm (paratypes, loose valves).
Remarks: This form resembles Cytherelloidea circuminflata Dieci & Russo
(1964). However, this species lacks the longitudinal ridge arid it is punctate in
the central part of the valves.
Occurrence: Gavdos: Gavdos 336. Crete: Roka 105; Asteri 848-849, 884.

Suborder? METACOPA Sylvester-Bradley, 1961
Superfamily HEALDIACEA Harlton, 1933
Family SAIPANETTIDAE McKenzie, 1968

Genus Cardobairdia van den Bold, 1960

Type species: Cardobairdia o'vata van den Bold, 1960
Diagnosis: Carapace ovate in lateral view, left valve with the margin strongly
folded inwards and strongly overlapping the right valve along the entire peri-
phery. Hinge antimerodont. Muscle scars numerous, arranged in a large circular
area.

Cardobairdia ovata van den Bold, 1960 (pars), p. 155, pI. 2, fig. 2c (non pI. 2, fig. 2a, b).
Cardobairdia glabra van den Bold, 1968b, p. 45, pI. 2, fig. 1, pI. 8, fig. 2; Russo, 1968a, p. 45,
pI. 7, fig. 1.

Remarks: Our individuals are somewhat smaller than those of van den Bold
(1968), but still within the variation of the species (personal communication
Dr. W. A. van den Bold, Baton Rouge).
Dimensions: LlHIB = 0.50-0.53/0.32/0.17 mm.
Occurrence: Crete: Kissamou 368.



Cardobairdia sp. (PI. 2, fig. 9)

Remarks: Some specimens were found, which differ from C. glabra van den Bold,
by their smaller size and a more elongate outline in lateral view. In general shape
this form resembles Cardobairdia sp. described and figured by Russo (1968a, p.
48, pI. 7, fig. 3). However, Russo's form is laterally somewhat more compressed.
Dimensions: LlH/B = 0.47/0.21/0.15 mm (right valve), 0.50/0.30/0.28 mm (com-
plete carapace).
Occurrence: Crete: Kissamou 368.

Suborder PODOCOP A Sars, 1866
Family BAIRDIIDAE Sars, 1866

Remarks: Generic designations and diagnosis are based on Maddocks' (1969) re-
vision of Recent Bairdiidae. Species of uncertain generic position are reported
under "Bairdia".

Genus Bairdoppilata Coryell, Sample & Jennings, 1935

Type species: Bairdoppilata martyni Coryell, Sample & Jennings, 1935.
Diagnosis: Carapace rounded subhexagonal in lateral view. Lateral surface
smooth, punctate and/or with a ridge pattern. Adductor muscle scars oblong
arranged in a loose spiral, or subquadrate in three horizontal rows. Auxiliary
dentition present.
Remarks: Glyptobairdia Stephenson, 1946, is characterized among other things,
by a robust carapace, one that has 0. ridge pattern on the punctate lateral surface,
stout spines along the margins and adductor muscle scars arranged in three hori-
zontal rows. This taxon is considered by Maddocks (1969) to be a subgenus of
Bairdoppilata.

Subgenus Bairdoppilata Coryell, Sample & Jennings, 1935
Diagnosis: Carapace relatively thin-shelled. Lateral surface smooth or finely
punctate. Oblong adductor muscle scars arranged in a loose spiral.

Bairdoppilata (Bairdoppilata) supradentata (Terquem) (PI. 2, figs. 10, 11)
Bairdia subdeltoidea, Terquem, 1878 (non Cythere subdeltoidea von Muenster, 1830), p. 92,
pI. 10, fig. 14.
Bairdia subdeltoidea (von Muenster) var. supradentata Te:rquem, 1878, p. 93, pI. 10, fig. 1.
Bairdia subdeltoidea (von Muenster) var. conformis Terquem, 1878, p. 93, pI. 10, fig. 17.
? Bairdia octopunctata Ruggieri, 1962b, p. 12, textfigs. 5-7.
Bairdia subdeltoidea conformis Terquem, Colalongo, 1965, p. 86, pI. 10, figs. 2, 3.



Remarks: We have named this form after the first mentioned variety of B. sub-
deltoidea in Terquem's paper on Ostracoda from Rhodos. Our material shows this
species to be rather variable in shape and ornamentation. Generally, the valves
are typically "bairdioid", with a more or less elongated posterior end. In dorsal
view the valves are rather compressed. The lateral surface is in most cases finely
and closely punctate. However, specimens with widely spaced puncta or even
with almost completely smooth valves are also present. Anteriorly, as well as
along the posterior part of the ventral margin a tuberculate denticulation may
be found. Internally, right valves of adult individuals bear "bairdoppilate"
toothlets at the anterior and posterior marginal angles. The adductor muscle scar
pattern consists of eight or nine spots arranged in a loose spiral, thus in a similar
way as in B. octopunctata Ruggieri, which was described from the "Tortonian"
of Enna (Sicily). According to Ruggieri (1962b, p. 13) this species differs from
B. subdeltoidea var. conformis Terquem by its smaller size and a dentellate mar-
ginal ornamentation. B. octopunctata possesses eight adductor muscle scars.

Because of our observations concerning the variation it is quite possible that
B. octopunctata is conspecific with our form. No good diagnostic feature to diffe-
rentiate both forms is apparent.
Dimensions: LlH/B = 1.10/0.77/0.30 mm (left valve), 1.12/0.75/0.32 mm (right
valve).
Occurrence: Crete: Asteri 848-849, 884. Karpathos: Pigadia 2. Rhodos: Kritika
8-9; Vasfi 34a; Lindos 34a.

Genus Neonesidea Maddocks, 1969

Type species: Triebelina schulzi Hartmann, 1962.
Diagnosis: Carapace elongate-subtriangular in lateral view. Lateral surface
smooth or finely punctate. Hinge simple, the hinge bar may be serrate. Adductor
muscle scars more or less wedge-shaped and arranged in four zigzag rows.

Bairdia corpulenta Mueller, 1894, p. 272, pI. 13, figs. 39,40, pI. 14, figs. 8,9, 11,24, pI. 15, fig. 24.

Occurrence: Crete: Francocastello 817. Karpathos: Pigadia 2.

Bairdia longevaginata Mueller, 1894, p. 271, pI. 13, figs. 30, 31, pI. 14, figs. 6, 7, 27.

Occurrence: Rhodos: Kritika 8-9.



Bairdia nigrescens Ruggieri, 1962b, p. 11, textfigs. 4, 4a, pI. 1, figs. 7, 8.

Remarks: Compared with our other Neonesidea forms N. nigrescens is different
by its finely pitted carapace. Ventrally the carapace is sinuous, dorsally strongly
convex. The posterior end is rather pointed and somewhat turned upwards. The
species was originally described from the "Tortonian" of Enna (central Sicily).
Dimensions: LlH/B = 0.95/0.60/0.19 mm (left valve), 0.87/0.50/0.17 mm (right
valve).
Occurrence: Crete: Tefeli 34.

Group "Bairdia"
"Bairdia" Formosa Brady (PI. 3, fig. 1)

Bairdia formosa Brady, 1868b, p. 221, pI. 14, figs. 5-7.
Bairdia rustica Terquem, 1878, p. 91, pI. 10, fig. 12.
? Bairdia subulata Terquem, 1878, p. 91, pI. 10, fig. 10.
Bairdia serrata Mueller, 1894, p. 273, pI. 13, fig. 41, pI. 14, figs. 13-15, pI. 15, fig. 23.

Remarks: According to Terquem B. rustica would differ from B. subulata by a
non-punctate lateral surface and a different muscle scar pattern. However, it
seems that both forms are conspecific with Bairdia formosa. Also B. serrata cor-
responds very well in shape and size of the carapace. Originally described from
Tenedos, off the west coast of Turkey.
Occurrence: Crete: Iraklion 46. Karpathos: Pigadia 2. Rhodos: Kritika 8-9;
Vasfi 34a.

Bairdia reticulata Mueller, 1894, p. 273, pI. 13, fig. 35, pI. 15, figs. 1-4, 30, 37.

Remarks: This species is tentatively placed in the genus Paranesidea Maddocks
by Maddocks (1969). Our specimens were found to be identical with Recent
material of this species from the Gulf of Calvi, N. W. Corsica.
Occurrence: Rhodos: Vasfi 34a.

Cythere subdeltoidea von Muenster, 1830, p. 64.
Cytherina subdeltoidea (von Muenster), Roemer, 1838, p. 517, pI. 6, fig. 16.
Nesidea subdeltoidea (von Muenster), Kuiper, 1918, p. 14, pI. 1, fig. 2.
Bairdia subdeltoidea (von Muenster), Ruggieri, 1960, p. 2, textfig. 1, pI. 1, fig. 2, pI. 2, fig. 10;
Dieci & Russo, 1964b, p. 55, pI. 14, fig. 3.



Remarks: According to Blake (1931, p. 162) Astrup (Germany) should be consi-
dered as the type locality of this species. The species thus would have a range
from Oligocene to Miocene.
Occurence: Crete: Kissamou 368; Apostoli 814, 850; Tefeli 1, 34.

"Bairdia" sp. (PI. 3, figs. 3, 4)

Remarks: Under this name we include some loose specimens, whose right valves
are more elongate-subhexagonal in lateral view than those of "B." subdeltoidea
(von Muenster). Left valves are strikingly subtriangular.
Dimensions: LlH/B = 1.28/0.80/0.45 mm.
Occurrence: Gavdos: Gavdos 336. Crete: Roka 105; d. Kissamou 105.

Genus Bythocypris Brady, 1880

Type species: Bythocypris reniformis Brady, 1880
Diagnosis: Carapace more or less reniform. Surface smooth. Hinge adollt. Inner
lamella anteriorly wider than posteriorly. Anterior vestibulum large.

Bairdia bosquetiana Brady, 1866a, p. 364, pI. 57, fig. 5.
Bythocypris bosquetiana (Brady), Mueller, 1894, p. 275, pI. 13, fig. 38, pI. 14, figs. 16-18, 20., 31,
pI. 15, figs. 13-17, 26, 27, 34; Sars, 1928, p. 64, pI. 29.

Remarks: This species differs from B. l'ucida (Seguenza) and B. obtusata (Sars) by
the more concave ventral margin, a straighter dorsal margin and a larger size. The
valves are rounded at both ends and laterally strongly compressed.

Originally described from the Atlantic Ocean. Also found in our recent mate-
rial from the Adriatic Sea at 929 m. depth.
Occurrence: Crete: Francocastello 817; Barbara 32.

Cytheridea lucida Seguenza, 1880, p. 290, pI. 16, fig. 51.
Bythocypris lucida (Seguenza), Dieci & Russo, 1964b, p. 56, pI. 14, fig. 7.

Remarks: Most right valves of our material have a dorsal margin that is less
convex than shown in the schematic figure given by Seguenza. This species was
originally described from the Pliocene of Reggio di Calabria (southern Italy).
Occurrence: Crete: Kissamou 368; Apostoli 814, 850; Asteri 848-849, 884; Fran-
cocastello 817; Barbara 32.



Bairdia obtusata Sars, 1866, p. 24.
Bythocypris obtusata (Sars), Sars, 1928, p. 65, pI. 30, fig. 1; Colalongo, 1965, p. 88, pI. 10,
figs. 4, 5.

Remarks: Both valves of the carapace are rather different. The left valve is rela-
tively high, with a distinctly convex dorsal margin. The ventral margin is nearly
straight, the posterior margin is posteroventrally slightly pointed. The right valve
is more reniform. In this valve the dorsal margin is again convex, the ventral
margin is provided with a broad, although shallow concavity. The species differs
from the preceding one by the dorsally more convex valves. In B. l'ucida the val-
ves often have subparallel dorsal and ventral margins, the dorsal margin may be
slightly curved. Both valves of B. lucida are relatively more elongate.

B. obtusata was originally described from off the south coast of Norway.
Occurrence: Rhodos: Vasfi 34a.

Bythocypris sp. (PI. 3, figs. 12, 13)

Remarks: These individuals resemble B. obtusata (Sars) in lateral outline. However,
both valves have a less convex dorsal margin, and hence are slightly more elon-
gated. Posteriorly the right valves are more pointed. In dorsal view the valves
are more compressed than those of B. obtusata, which are also larger.
Dimensions: LlH/B = 0.96/0.52/0.25 mm (left valve), 0.95/0.46/0.15 mm (right
valve).
Occurrence: Crete: Roka 105; Kissamou 105.

FaU)ily CYPRIDIDAE Baird, 1845
Subfamily MACROCYPRIDINAE Mueller, 1912
Genus Macrocypris Brady, 1867

Type species: Cythere minna Baird, 1850.
Diagnosis: Carapace elongate in lateral view, anteriorly rounded, posterior end
pointed or narrowly drawn-out. Lateral surface smooth. Anteriorly and poste-
riorly a wide vestibulum. Muscle scars in rosette pattern. Hinge modified anti-
merodont.

Macrocypris sp. 1 (PI. 3, fig. 14)

Remarks: In lateral outline this form resembles M. tenuicauda Brady (1880),



which was originally described from the West Indies and off the coast of North
Brazil. Both forms have the more or less stmight middle part of the dorsal mar-
gin and the elongated posterior end in common. In our form, however, the poste-
rior end is less pointed than it is in M. tenuicauda.
Dimensions: LlH/B = 1.45/0.50/0.30 mm.
Occurrence: Rhodos: Vasfi 34a.

Macrocypris sp. 2 (PI. 3, fig. 15)

Remarks: This form resembles M. succinea Mueller (1894) in lateral outline. Both
have a more or less regularly and broad convex dorsal margin, a rounded anterior
and a pointed posterior end. Our form differs from Mueller's species by a dis-
tinctly larger size.
Dimensions: LlH/B = 1.42/0.58/0.29 mm.
Occurrence: Karpathos: Pigadia 2.

Subfamily PARACYPRIDINAE Sars, 1923
Genus Aglaiocypris Sylvester-Bradley, 1946

Synonym: Agla'ia Brady, 1868 (preoccupied).
Type species: Agla'ia pul'chella Brady, 1868.
Diagnosis: Carapace elongate in lateral view, anteriorly and posteriorly rounded.
Lateral surface smooth. Hinge adont. Muscle scar pattern consisting of a cluster
of several spots.

Cushman idea miocenia Dieci & Russo, 1964a, p. 16, pI. 2, fig. 4, pI. 4, fig. 4; Dieci & Russo,
1964b, p. 77, pI. 14, fig. 11, pI. 17, fig. 4; Russo, 1964, p. 239, pI. 43, fig. 4.
Aglaiocypris ? miocenica (Dieci & Russo), Russo, 1968a, p. 15, pI. 8, fig. 1.

Remarks: This species was tentatively transferred to the genus Aglaiocypris be-
cause of its shape and muscle scar pattern. It has a subvertical row of three rela-
tively large adductor scars with two smaller ones in front. Species of the genus
Aglaiocypris are reported to possess a rather irregular cluster of five scars. The
species was originally described from the Tortonian of the Rio Mazzapiedi-
Castellani a and the Rio delle Bagole.
Occurrence: Crete: Kissamou 105.



Subfamily PONTOCYPRIDINAE Mueller, 1894
Genus Argilloecia Sars, 1866

Type species: Argilloecia cylindrica Sars, 1866.
Diagnosis: Carapace elongate in lateral view, posteroventrally pointed. Lateral
surface smooth. Hinge adont. Muscle scar pattern consisting of a closely set
group of five spots.

Argilloecia kissamovensis n. sp. (PI. 4, figs. 1, 2)

Etymology: named after the village of Kissamou, Province of Khania, Crete.
Holotype: a right female valve.
Paratypes: 74 valves (including complete carapaces).
Type locality: Section Khairetiana, exposure 368.
Type level: Kissamou Formation (sample M 794), Upper Miocene ("Tortonian").
Diagnosis: A species of the genus Argilloecia, characterized by a short, relatively
high carapace.
Description: Carapace elongate-ovate in lateral view with a pronounced convex
dorsal margin and relatively high valves. The greatest height is found behind the
middle. The ventral margin has a shallow concavity approximately in the middle.
The anterior margin is broadly rounded, the posterior margin somewhat angu-
lar, with a blunt point JUStbelow the middle. The lateral surface is smooth and
polished. The right valve is relatively high and it overlaps the left valve strongly
along the dorsal and ventral margins, less so along the anterior margin. The
muscle scar pattern consists of three relatively large and elongated muscle scars
with two smaller ones immediately behind this row. The hinge is adont. Inner
lamella narrow. Vestibula lacking. Males are more elongate than females.
Dimensions: LlH/B = 0.51/0.27/0.15 mm (holotype, right valve), 0.53/0.25/0.13
mm (patatype, left valve).
Remarks: Argilloecia cylindrica Sars, type species of the genus, has comparable
inner features, but it is distinctly more extended. Compared with the Argilloecia
species described by Mueller (1894) from the Gulf of Naples, A. kissamovensis
may easily be differentiated by the less elongate outline, the more strongly convex
dorsal margin and the absence of broad inner lamella and vestibula.
Occurrence: Crete: Kissamou 368.

Argilloecia sp.

Remarks: This form resembles A. acuminata Mueller, 1894, but it is less elonga-
ted. The absolute length of the carapace is approximately the same, but our form
is relatively higher.



Dimensions: LlH/B = 0.52-0.58/0.25/0.12 mm.
Occurrence: Crete: Asteri 848-849, 884; Francocastello 817. Karpathos: Pigadia
2. Rhodos: Vasfi 34a.

Genus Propontocypris Sylvester-Bradley, 1947

Type species: Pontocypris trigonella Sars, 1866.
Diagnosis: In lateral view carapace subtriangular relatively high. Lateral surface
smooth or punctate. Posteroventrally no marginal spines on the right valve.
Hinge adont.

Propontocypris sp. d. P. dispar (Mueller)

Remarks: Only larval valves were found, which resemble Pontocypris dispar
Mueller (1894, p. 250, pI. 9, figs. 2, 3, 13-20) from the Gulf of Naples fairly
well in general outline. However, juvenile forms of this group cannot be deter-
mined with certainty.
Occurrence: Rhodos: Vasfi 34a; Lindos 34a.

Family CYTHERIDAE Baird, 1850
Subfamily NEOCYTHERIDEIDINAE Puri, 1957
Genus Hemicytherideis Ruggieri, 1952

Type species: Cytheridea elongata Brady, 1868.
Diagnosis: Carapace elongate in lateral view, anteriorly and posteriorly broadly
rounded. Lateral surface smooth or reticulate. Hinge desmodont.
Remarks: Further data concerning Pontocythere tschernjawskii Dubowsky (1939),
type species of Pontocythere, are needed to decide whether Hemicytherideis is a
synonym of Pontocythere Dubowski.

Hemicytherideis elongata (Brady)

Cytheridea elongata Brady, 1868a, p. 421, pI. 28, figs. 13-16, pI. 40, fig. 6.
Hemicytherideis elongata (Brady), Ruggieri, 1952b, p. 66, pI. 2, figs. 2-6.
Cushman idea elongata (Brady), Masoli, 1968, p. 34, pI. 2, fig. 17, pI. 9, figs. 123-125.
non Cytheridea elongata Terquem, 1878, p. 126" pI. 14, fig. 20.

Remarks: This species was originally reported from the Atlantic Ocean (Gulf of
Biscay) and from Pleistocene deposits of Scotland and Ireland.



Terquem's Cytheridea elongata belongs to a different genus, its specific name
is a homonym.
Occurrence: Crete: Asteri 884; Iraklion 46. Rhodos: Kritika 8-9.

Genus Neocytherideis Puri, 1952

Type species: Neocytherideis elongatus Puri, 1952.
Diagnosis: In lateral view carapace elongate, anteriorly pointed. Lateral surface
smooth, pitted or with transverse furrows. Hinge weakly lophodont.

Cytherideis subspiralis Brady, Crosskey & Robertson, 1874, p. 211, pI. 10, figs. 16, 17; Ruggieri,
1953b, p. 108, pI. 4, fig. 36, pI. 6, fig. 57.

Remarks: Originally described from the "Boulder Clay" of Burn of Haster, near
Wick in Scotland.

Subfamily KRITHINAE Mandelstam, 1960
Genus Krithe Brady, Crosskey & Robertson, 1874

Synonyms: Ilyobates Sars, 1866 (preoccupied)
N eocyprideis Hanai, 1959
Parakrithella Hanai, 1959

Type species: Ilyobates praetexta Sars, 1866 (designation by Brady & Norman,
1889).
Diagnosis: Carapace elongate-ovate in lateral view, posterior end often incised.
Lateral surface smooth or with papillae. Anterior vestibulum well developed,
with simple or branching marginal pore canals. The "adont" hinge may be crenu-
l,ate in the posterior part.
Remarks: From the Antarctic area Benson (1964, p. 16) and Sissingh (1970, p.
418) have described a K rithe species with a partly crenulate "adont" hinge and
a posterior incision in the valve. The genus Parakrithella Hanai, 1959 has been
erected to separate Krithe-like forms with such a hinge structure, but without a
posterior incision. Both these features are now thought to be of specific value
only. For this reason Van Morkhoven's (1963) assumption that Parakrithella
has to be considered as a junior synonym of Krithe is followed.



Remarks: This species was originally described from the Langhian stratotype at
Cessole-Bricco delle Croce (northern Italy).
Dimensions: LlH/B = 0.75/0.35/0.15 mm.
Occurrence: Crete: Kissamou 105, 368; Apostoli 814.

Krithe compressa dertonensis Ruggieri, 1962b, p. 16, textfigs. 8, 9, pI. 1, figs. 14, 15; Dieci &
Russo, 1964b, p. 79, textfig. 6, pI. 15, fig. 7.

Remarks: This form was originally described from the "Tortonian" of Enna
(cen tral Sicily).
Dimensions: LlH/B = 0.75-0.77/0.36-0.37/0.13 mm.
Occurrence: Gavdos: Gavdos 336.

Krithe langhiana Oertli, 1961, p. 24, pI. 3, figs. 24-30; Dieci & Russo, 1967, p. 14, pI. 1, figs. 5,
6, pI. 3, fig. 6.

Remarks: A more extensive synonymy of this species is given by Dieci & Russo
(1967, p. 14). It was originally described from the Langhian stratotype.
Dimensions: LlH/B = 0.68/0.40/0.20 mm.
Occurrence: Crete: Kissamou 368.

Ilyobates bartonensis (Jones) monosteracensis Seguenza, 1880, p. 194, 290, 325, pI. 17, fig. 29.

Remarks: Originally described from Pliocene and Pleistocene deposits of the
Province of Reggio di Calabria.
Dimensions: LlH/B = 0.72-0.77/0.35-0.40/0.15 mm.
Occurrence: Crete: Asteri 848-849. Rhodos: Vasfi 34a.

Genus Parakrithe van den Bold, 1958

Type species: Cytheridea (Dolocytheridea) vermunti van den Bold, 1946.
Diagnosis: Carapace elongate-ovate in lateral view, no posterior inward curva-
ture. Lateral surface smooth. Hinge 'as in Krithe. Anterior vestibulum shallow
with relatively long marginal pore canals.

Parakrithe dactylomorpha Ruggieri, 1962b, p. 15, pI. 1, figs. 1-6; Dieci & Russo, 1964b, p. 78,
pI. 15, fig. 10.



Remarks: Originally described from the "Tortonian" of Enna (central Sicily).
Dimensions: LlH/B = 0.50/0.23/0.12 mm.
Occurrence: Crete: Kissamou 105, 368; Apostoli 814, 850; Tefeli 1, 34; Asteri
848-849, 884.

Genus Pseudopsammocythere Carbonnel, 1966

Type species: Pseudopsammocythere kollmanni Carbonnel, 1966.
Diagnosis: Carapace subrectangular, distinctly elongated. Lateral surface smooth.
Anterior vestibulum present, with straight or slightly curved pore canals. Hinge
desmodont.

Pseudopsammocythere kollmanni Carbonne!, 1966, p. 50, pI. 1, figs. 1-8; Carbonne!, 1969, p. 72,
pL. 16, figs. 9, 10.

Remarks: This species resembles Psammocythere sp. 2 Oertli (1961) in general
shape and size, but it seems to be different from the latter by the presence of an
anterior vestibulum and a smaller number of anterior marginal pore canals. P.
kollmanni was originally described from the "Tortoni an" of the Rhone Basin.
Dimensions: LlH/B = 0.48-0.50/0.20/0.17 mm (complete carapaces).
Occurrence: Crete: Apostoli 814.

Krithe similis Mueller, 1894, p. 359, pI. 30, figs. 2, 17-21.

Dimensions: LlH/B = 0.55/0.23/0.07 mm.
Remarks: This species, assigned to Pseudopsammocythere by Carbonnel (1969,
p. 72), possesses a "quadrilobate" frontal scar comparable to that of the type
species P. kollmanni.
Occurrence: Crete: Asteri 884. Rhodos: Kritika 8-9; Vasfi 34a.

Subfamily CYTHERIDEINAE Sars, 1925
Genus Cyamocytheridea Oertli, 1956

Type species: Bairdia punctatella Bosquet, 1852.
Diagnosis: Carapace more or less oval in lateral view. Surface smooth or pitted.
Hinge antimerodont. Anterior vestibulum present.



Cyamocytheridea dertonensis Ruggieri, 1958, p. 131, textfigs. 9-15; Dieci & Russo, 1964b, p. 76,
pI. 13, fig. 3.

Remarks: Our individuals correspond in outline with Ruggieri's species. The
greatest height is situated behind the middle of the carapace. The lateral surface
is covered with widely spaced pits. The species was originally described from the
Tortonian of Piemont (Scrivia river).
Dimensions: LlH/B = 0.57/0.32/0.17 mm (male left valve), 0.65/0.36/0.19 mm
(male right valve).
Occurrence: Crete: Tefeli 34; Barbara 36.

Genus Cyprideis Jones, 1857

Synonyms: Anomocytheridea Stephenson, 1938.
Toscanella Molinari, 1962.

Type species: Candona torosa Jones, 1850.
Diagnosis: Carapace ovate-reniform in lateral VIew. Lateral surface smooth or
finely pitted. Hinge entomodont-like.

Cytheridea pannonica (Mehes) var. tuberculata Mehes, 1908 (non Cytheridea tuberculata Ter-
quem,1878), p. 621, pI. 10, figs. 17-21.
Cyprideis tuberculata (Mehes), Kollmann, 1960, p. 161, pI. 13, figs. 7-14.

Remarks: A new name is proposed to replace Mehes' homonym. In our material
larval valves may possess four or five nodes.

Originally described from the "Lower Pannonian" of Sopron (Durafalva),
Budapest-Kohanya and Perematon in Hungaria.
Occurrence: Crete: Tefeli 1.

? Cyprideis ruggierii Decima, 1964, p. 115, pI. 10, figs. 4-7, pI. 11, figs. 1, 2, pI. 15, figs. 5-10.
d. Cyprideis (Cyprideis) sarmatica Krstic, 1968a, p. 112, pI. 1, figs. 7-12.

Remarks: In the opinion of Dr. N. Krstic (Beograd), who kindly examined our
material, the Cretan form differs from typical C. sarmatica by a somewhat lar-
ger size. C. sarmatica may be a junior synonym of C. ruggierii since shape and
ornamentation are closely corresponding.

C. sarmatica was originally described from "Sarmatian" strata at Sopot near
Beograd, Yugoslavia.



Dimensions: LlH/B = 0.80-0.83/0.43-0.48/0.30 mm (female valves).
Occurrence: Crete: Tefeli 1; ? Barbara lb.

Candona torosa Jones, 1850, p. 27, pI. 3, fig. 6.
Cyprideis to rosa (Jones), Wagner, 1957, p. 39, pI. 14; Kollmann, 1960, p. 160, textfig. 2a, pI. 3,
fig. 1, pI. 12, figs. 1-5, 9, 11, pI. 13, figs. 5, 6, pI. 19, figs. 12, 13, 17, pI. 20, fig. 12; Decima,
1964, p. 117, pI. 11, figs. 3-8, pI. 12, figs. 1-8, pI. 15, figs. 11-15.

Remarks: A more extensive synonymy of this species has been given by Sandberg
(1964, p. 91). In our material some valves, male as well as female, have a short
spine at the posterodorsal angle. Only larval valves may show nodes on the
surface.

This species was originally described from the Pleistocene and Recent of Eng-
land.
Occurrence: Rhodos: Kritika 8-9.

Genus Cytheridea Bosquet, 1852

Type species: Cythere Muellerii von Muenster, 1830 (designation by Brady &
Norman, 1889).
Diagnosis: Carapace ovate-subtriangular in lateral view. Lateral surface pitted.
Hinge entomodont-like.

Cytherina Muelleri, Reuss, 1850 (non Cythere Muellerii van Muenster, 1830), p. 55, pI. 8, fig. 21.
Cytheridea Muelleri (van ?-luenster) var. acuminata Bosquet, 1852 (pars), p. 39, pI. 2, fig. 4.
Cytheridea (Cytheridea) acuminata Bosquet, Goerlich, 1952, p. 132, pI. 2, figs. 7-15, pI. 3,fig. 19.
Cytheridea acuminata Bosquet, Kollmann, 1960, p. 142, textfigs. 2b, c, 3c, pI. 5, figs. 11-16,
pI. 6, figs. 15, 16.
Cytheridea acuminata acuminata Bosquet, Dieci & Russo, 1967, p. 13, pI. 3, fig. 5.

Remarks: All our specimens show more or less distinctly the presence of an obtuse
angle before the middle of the dorsal margin and one posterodorsally. Type
level and locality of this form are the "Tortoni an" of Nussdorf (near Vienna)
(see Goerlich, 1952, p. 132).
Occurrence: Crete: Apostoli 850; Tefeli 1, 34; Barbara 1b, 36.

Cytheridea Muelleri, Terquem, 1878 (non Cythere Muellerii van Muenster, 1830), p. 125, pI. 14,
fig. 19.



Cytheridea Muelleri, Mueller, 1894 (non Cythere Muellerii van Muenster, 1830), p. 362, pI. 39,
figs. 3, 26, 28-34.
Cytheridea Muelleri, Neviani, 1928 (non Cythere Muellerii van Muenster, 1830), p. 68, pI. 1,
figs. 45-47.
Cytheridea neapolitana Kollmann, 1960, p. 152, pI. 7, figs. 7-10.
Cytheridea muelleri, Dieci & Russo, 1964b (non Cythere Muellerii van Muenster, 1830), p. 76,
pI. 12, fig. 14.
Cytheridea (Cytheridea) acuminata neapolitana Kollmann, Ruggieri, 1967b, p. 358, pI. 37, fig. 7.
Cytheridea neapolitana Kollmann, Masoli, 1968, p. 32, pI. 9, figs. 117-119.

Remarks: This form differs from the nominate by a regularly curved dorsal
margin and lack of an obtuse posterodorsal angle, and by the slightly different
arrangement of the pits on the lateral surface. Type locality is the Gulf of Naples.
Occurrence: Crete: Iraklion 46. Rhodos: Kritika 8-9.

Cytheridea paracuminata verrucosa Kollmann, 1960, p. 148, pI. 5, figs. 7-10; Russo, 1968a, p. 36,
pI. 5, fig. 5.

Remarks: This form is well characterized by a small pustular elevation at the
posteroventral angle. It was originally described from the Miocene "Lageniden-
zone" of Fltissig (south of Graz) in eastern Austria.
Occurrence: Gavdos: Gavdos 341. Crete: Roka 105.

Subfamily CYTHERINAE Baird, 1850
Genus Cnestocythere Triebel, 1950

Type species: Cnestocythere lamellicosta Triebel, 1950.
Diagnosis: Carapace subquadrate in lateral view, with subdorsal caudal process.
Lateral surface covered with some prominent longitudinal ridges with shorter
ridges in between. Hinge antimerodont.

Cnestocythere lamellicosta Triebel, 1950, p. 317, pI. 1, figs. 1-8.

Remarks: Keij (1955, p. 133) regarded this form as conspecific with C. truncata
(Reuss), with which opinion Ruggieri (1962b, p. 54) disagreed. Also in our opi-
nion we are dealing with two distinct species because C. l'amellicosta is characte-
rized by a more elongate outline and thinner crests on the lateral surface.

This species was originally described from the "Tortonian" of the Vienna
Basin (e.g. Nussdorf).
Occurrence: Crete: Kissamou 368; Apostoli 814, 850.



Cypridina truncata Reuss, 1850, p. 79, pi. 10, fig. 15.
Cnestocythere truncata (Reuss), Triebel, 1950, p. 319, pI. 2, figs. 9-11; Keij, 1955, p. 133, pI. 18,
fig. 16; Ruggieri, 1962b, p. 54, pI. 6, figs. 10, 11; Dieci & Russo, 1964b, p. 61, pI. 10, fig. 1.

Remarks: Originally described from the "Tortonian" of the Vienna Basin (Kostel
in Czechoslovakia and Grinzing near Vienna in Austria).
Occurrence: Crete: Apostoli 814, 850; Tefeli 34; Khairetiana 292; Barbara 1b, 36.

Subfamily LEPTOCYTHERINAE Hanai, 1957
Genus CaIlistocythere Ruggieri, 1953

Synonym: Cryptocythere Mandelstam, 1958.
Type species: Cythere littoralis Mueller, 1894.
Diagnosis: Carapace elongate-subrectangular or reniform in lateral view. Lateral
surface reticulate, punctate to distinctly pitted, with foveoles or with numerous
short ridges. Hinge entomodont, with two to four teethlets in the anteromedian
hinge element of the left valve. Marginal pore canals branching.

Callistocythere antoniettae Ruggieri, 1967b, p. 367, textfigs. 26-29, pI. 37, figs. 2, 3.
Callistocythere (Callistocythere) antoniettae Ruggieri, Aruta, 1966, p. 4, textfig. 4, no. 5, pI. 1,
fig. 2.

Dimensions: LlH = 0.46/0.25 mm.
Occurrence: Crete: Kissamou 368; Apostoli 814.

Callistocythere ennensis Ruggieri, 1962b, p. 53, pI. 6, fig. 7; Dieci & Russo, 1964b, p. 59, pI. 9,
fig. 9.

Remarks: Frequently, the median longitudinal ridge on the lateral surface is very
prominent and more or less forming a cross with a pronounced subvertical ridge.
The anteroventral margin may be without the usual papillate denticulation.

C. ennensis was originally described from the "Tortonian" of Enna (central
Sicily).
Dimensions: LIH = 0.49/0.27-0.28 mm.
Occurrence: Crete: Tefeli 1, 34.



Leptocythere flavidofusca Ruggieri, 1950b, p. 46, textfig. 31, pI. 1, figs. 6, 7.

Remarks: Both in lateral outline and in ornamentation our specimens resemble
the figured holotype quite closely.

Originally described from me Pleistocene of Imola, northern Italy.
Dimensions: LlH = 0.53-0.54/0.30 mm.
Occurrence: Crete: Asteri 848-849, 884. Karpathos: Pigadia 2.

Leptocythere (Callistocythere) flavidofusca Ruggieri var. intricatoides Ruggieri, 1953b, p. 99,
pI. 3, fig. 23, pI. 6, fig. 58.

Remarks: This form differs from C. ffavidofusca (Ruggieri) in the more regular-
reniform outline, less distinct ornamentation and especially in the presence of a
broad and curved ridge near the posterior margin. It differs from C. pallida
(Mueller) by a greater size, a more regular outline, the broad prominent ridge
near the posterior margin and the convex appearance in dorsal view.

Originally described from the Pleistocene of the Regione Santoregna (Catan-
zaro Marina) in southern Italy.
Dimensions: LlH = 0.55/0.32 mm.
Occurrence: Crete: Khairetiana 292; Asteri 848-849, 884; Barbara 32. Karpathos:
Pigadia 2. Rhodos: d. Kritika 8-9.

Cythere pallida Mueller, 1894, p. 354, pI. 28, fig. 17.
Leptocythere (Callistocythere) pallida (Mueller), Ruggieri, 1953b, p. 102, pI. 3, fig. 24; Aruta,
1966, p. 4, pI. 1, fig. 4.
Callistocythere pallida (Mueller), Ruggieri, 1962b, p. 52, pI. 6, figs. 3,4; Ruggieri, 1967b, p. 355,
pI. 37, fig. 8.

Occurrence: Crete: Kissamou 368; Apostoli 814, 850; Tefeli 34; Khairetiana 292;
Asteri 848-849, 884; Francocastello 817; ? Barbara 1b, 32; Iraklion 46. Karpa-
thos: Pigadia 2. Rhodos: Kritika 8-9; Vasfi 34a.

Leptocythere (Callistocythere) rastrifera Ruggieri, 1953b, p. 100, pI. 3, fig. 25, pI. 4, figs. 28, 33,
pI. 6, fig. 50.

Remarks: This species was originally described from Pleistocene terrace deposits
of Calabria, southern Italy.



Dimensions: LlH = 0.46/0.24 mm (female valve), 0.47-0.48/0.22 mm (male
valve).
Occurrence: Karpathos: Pigadia 2. Rhodos: d. Kritika 8-9; Vasfi 34a.

Genus Leptocythere Sars, 1925

Type species: Cythere pellucida Baird, 1850.
Diagnosis: Carapace oblong in hteral view, thin-shelled. Lateral surface smooth,
punctate or pitted. Hinge entomodont. Left valve hinge with one single, crenu-
late tooth in front of the median element. Marginal pore canals branching.

Cythere levis Mueller, 1894, p. 357, pI. 27, fig. 31, pI. 28, figs. 11, 12.
Leptocythere macallana levis (Mueller), Ruggieri, 1950b, p. 44, textfig. 33, pI. 1, fig. 13.

Dimensions: LlH = 0.45/0.19 mm.
Occurrence: Rhodos: Lindos 34a.

Cythere fabaeformis Mueller, 1894 (non Cythere (Cytheridea) fabaeformis Speyer, 1863), p. 356,
pI. 27, fig. 35, pI. 29, figs. 11, 16.
Leptocythere fabaeformis (Mueller) (non Cythere (Cytheridea) fabaeformis Speyer, 1863), De
Vos, 1957, p. 9, textfig. 3, pIs. 11, 16; Kurc, 1961, p. 190, pI. 5, fig. 71; MasoIi, 1968, p. 17,
pI. 1, fig. 10, pI. 5, figs. 66-68.
Leptocythere muellerfabaeformis Puri, 1963, p. 373.

Dimensions: LlH = 0.42/0.22-0.23 mm.
Occurrence: Rhodos: Kritika 8-9.

Cythere multipunctata Seguenza, 1884, p. 29, pI. 1, fig. 9.
Leptocythere multipunctata (Seguenza), Ruggieri, 1950b, p. 52, pI. 1, figs. 8, 15; Pucci, 1953,
p. 165, pI. 1, fig. 2.

Remarks: Originally described from "Calabrian" deposits of Rizzolo, near Sy-
racusa on Sicily.
Dimensions: L/H = 0.40/0.20 mm.
Occurrence: Rhodos: Kritika 8-9; Vasfi 34a.



Remarks: Our few speClmens have a more acuminate posterior end than the
typical.

L. sanmarinensis was originally described from allochthonous Miocene strata
of the Val Marecchia area (northern Apennines).
Dimensions: LlH = 0.45/0.22 mm.
Occurrence: Crete: Asteri 848-849.

Cythere tenera Brady, 1868a, p. 399, pI. 28, figs. 29-32.
Leptocythere tenera (Brady), Sars, 1928, p. 175, pI. 80, fig. 2.
Leptocythere (Leptocythere) tenera (Brady)" Ruggieri, 1953b, p. 97, pI. 3, fig. 22.

Remarks: Originally reported from Great Britain, the Bay of Biscay and from
glacial deposits in Norway.
Dimensions: LlH = 0.40/0.20 mm.
Occurrence: Rhodos: Kritika 8-9; Vasfi 34a.

Subfamily TRACHYLEBERIDINAE Sylvester-Bradley, 1948
Genus Acanthocythereis Howe, 1963

Type species: Acanthocythereis araneosa Howe, 1963.
Diagnosis: Carapace subtriangular to subrectangular in lateral view. Lateral sur-
face spinose and reticulate. Hinge holamphidollt.

Cypridina hystrix Reuss, 1850, p. 74, pI. 10, fig. 6.
Cythereis senticosa Baird, 1850b, p. 256, pI. 18, figs. 16-18.
Trachyleberis hystrix (Reuss), Ruggieri, 1952b, p. 95, pI. 9, fig. 5; Dieci & Russo, 1964b, p. 69,
pI. 12, fig. 6.
Cythereis hystrix (Reuss), Ruggieri, 1953b, p. 65, pI. 1, fig. 2.
Trachyleberis (Trachyleberis) hystrix (Reuss), Ruggieri, 1962b, p. 18, pI. 1, fig. 21.

Remarks: In juvenile valves the reticulate ornamentation between the spines is
lacking; the spines are relatively widely spaced. The distinct eye tubercle is
provided with some groups of two or four fused papillae, which have a morpho-
logy similar to that of the top part of the normal spines, which are often subdi-
vided into two to four prongs.

In adult individuals the spines are connected by a reticulation. The eye tubercle
is now relatively large, the ornamentation with papillae has shifted to the peri-
phery of the tubercle.



Cythereis senticosa Baird (1850) was originally described from Tenedos, off
the west coast of Turkey.
Occurrence: Gavdos: Gavdos 336. Crete: Roka 105; Apostoli 814, 850; Tefeli 1,
34; Khairetiana 292; Asteri 848-849, 884; Barbara 1b, 36. Karpathos: Pigadia 2.
Rhodos: Kritika 8-9; Vasfi 34a; Lindos 34a.

Genus Bosquetina Keij, 1957

Type species: Cythere pectinata Bosquet, 1852.
Diagnosis: Carapace subtriangular or subtrapezoid in lateral view, triangular
in rear view. Lateral surface smooth or finely punctate, with ventrolateral keel
bearing one or more spines. Hinge weakly holamphidont.

Cypridina carinella Reuss, 1850, p. 76, pI. 10, fig. 10.
Cythere pectinata Bosquet, 1852, p. 113, pI. 6, fig. 1.
Cythere cordiformis Terquem, 1878, p. 102, pI. 11, fig. 12.
Cythere subtrigona Seguenza, 1880, p. 125, 193, pI. 8, fig. 2.
Cythere sub trigona var. marginato-striata Seguenza, 1880, p. 125, pI. 12, fig. 6.
Cythereis dentata Mueller, 1894, p. 379, pI. 32, figs. 23, 27, 31.
Bosquetina pectinata (Bosquet), Keij, 1957, p. 118, pI. 15, figs. 11-14.

Remarks: A more extensive synonymy of this species is given by Ruggieri (1962b,
p. 45). This synonymy is here followed, although the type figure of Cypridina
carinella Reuss shows a right valve with a posterior end, which is more broadly
rounded than it is in our material or in that of the other enumerated species of
our reference list.
Occurrence: Gavdos: Gavdos 336,341. Crete: Apostoli 814,850; Tefeli 34; Aste-
ri 848-849, 884. Karpathos: Pigadia 2. Rhodos: Kritika 8-9; Vasfi 34a.

Bosquetina rhodiensis n. sp. (PI. 6, figs. 1-3)

Etymology: named after the island of Rhodos.
Holotype: a right female valve.
Paratypes: 43 loose valves (including several larvae).
Type iocality: Section Rhodos, exposure 34a.
Type level: Vasfi Formation (sample MUR 12), Lower Pleistocene.
Diagnosis: A species of the genus Bosquetina, characterized by a subtrapezoid
lateral outline, a nearly smooth lateral surface ,and a sinuous ventrolateral keel
with one prominent spine and some smaller ones on its posterior part.
Description: The carapace is subtrapezoid in lateral outline. The dorsal margin



is straight and oblique, the ventral margin straight or slightly convex. The ante-
rior margin is broadly rounded, with the upper part somewhat oblique, the poste-
rior margin straight and oblique, ventrally ending in a blunt point. The greatest
height occurs at the anterior cardinal angle. Venter distinctly pronounced with
a well developed, sinuous ventrolateral keel. This keel bears a sharp, pointed
spine, followed posteriorly by three or four smaller ones. At the anterior end of
the keel some small papillae are found. Along the lower part of the <lnterior
margin several spines are present, most of them are very short, but some may
be longer. At the posterior extremity some papillae are arranged along the mar-
gin. The lateral surface is smooth or finely pitted. In dorsal aspect the greatest
width coincides with the position of the large spine.

Internal features are thos~ of the genus. Sexual dimorphism is distinct. Females
are relatively higher. Juveniles transparent and have a relatively short lateroven-
tral keel bearing one single large spine at the posterior end.
Dimensions: LlH/B = 1.23/0.75/0.35 mm (holotype, right female valve), 1.15/
0.68/0.36 mm (paratype, left female valve).
Remarks: Bosquetina rhodiensis differs from B. carinella (Reuss) and B. dentata
curta Bassiouni (1962) by the subtrapezoid, relatively high carapace, and the
sinuous ventrolateral keel. Both other taxa have a more elongated carapace with
a regularly curved keel. B. rhodiensis has been reported as B. carinella from Le
Castella section by Colalongo (1965, p. 91, pI. 11, fig. 2), since the figured left
valve shows the same lateral outline and it possesses a sinuous ventrolateral keel.
Occurrence: Kapathos: Pigadia 2. Rhodos: Vasfi 34a; Lindos34a.

Genus Buntonia Howe, 1935

Type species: Buntonia shubutaensis Howe, 1935.
Diagnosis: Carapace subtriangular to subelliptical in lateral view. Lateral surface
entirely or partly ornamented with ridges, reticulate network, pits or papillae.
Remarks: Revisions of the genus Buntonia have been given by Howe (1947) and
by Reyment & Elofson (1959). The latter authors concluded that Semicythereis
Elofson (1943) is a junior synonym of Buntonia, and that Protobuntonia Grekoff
(1954) has to be regarded as a subgenus. Quasibuntonia Ruggieri (1958) would
differ from typical Buntonia species by the possession of a narrow anterior vesti-
bulum, which in our opinion may be not such a good diagnostic feature for a
separate genus or even subgenus (Reyment, 1963, p. 197). For the moment the
genus is thought to comprise four subgenera, Buntonia s. str., Protobuntonia
Grekoff (1954), Quasibuntonia Ruggieri (1958) and Rectobuntonia n. subgen.



Subgenus Buntonia Howe, 1935
Synonyms: Pyricythereis Howe, 1936

Semicythereis Elofson, 1943.
Diagnosis: Carapace roughly subtriangular in lateral view. Anterior marginal
zone broad, with numerous pore canals. No anterior vestibulum.

Buntonia giesbrechtii robusta Ruggieri, 1954, p. 563, figs. 20, 23, 30; van den Bold, 1966, p. 165,
pI. 3, fig. 1.
Buntonia robusta Ruggieri, Uliczny, 1969, p. 111, pI. 18, fig. 5.

Remarks: The lateral surface bears two broad, prominent longitudinal ridges and
numerous pits. The pits are largest at the inner side of the thickened ridge paral-
lel to the anterior margin, along which they are arranged in two concentric rows.

Originally described from Castell' Arquato.
Occurrence: Crete: Asteri 848-849; Francocastello 817. Rhodos: Kritika 8-9.

Buntonia sublatissima dertonensis Ruggieri, 1954, p. 565, figs. 25, 26, 32, 33; Dieci & Russo,
1964b, p. 75, pI. 12, fig. 12; van den Bold, 1966, p. 166, pI. 2, fig. 14.

Remarks: This form differs mainly from the nominate by the less coarse lateral
ornamentation, in which prominent longitudinal ridges and large pits are absent.

Originally described from allochthonous "Tortoni an" deposits of Romagna
(Italy).
Occurrence: Gavdos: Gavdos 336. Crete: Kissamou 368.

Cytheropteron latissimum, Capelli, 1905 (non Cythere latissima Norman, 1865), p. 328, pI. 10,
fig. 50.
Cythere sublatissima Neviani, 1906, p. 198, fig. 8.
Buntonia giesbrechtii, Ruggieri, 1953b, (non Cythereis giesbrechtii Mueller, 1894), p. 29, 84, 140
(pars), pI. 1, fig. 9.
Buntonia sublatissima (Neviani), Ruggieri, 1954, p. 564, figs. 22, 24, 27, 29, 31.
Buntonia sublatissima sublatissima (Neviani), Medioli, 1960, p. 215, fig. 1.

Remarks: The ventrolateral surface bears two or three longitudinal ridges with
rows of relatively large pits in between. The upper posterior pan of the surface
is less coarsely pitted.

This species was originally described from Post-Pliocene deposits of Carrubare
(Calabria).



Occurrence: Crete: Asteri 848-849; Francocastello 817; Barbara 32. Rhodos: Kri-
tika 8-9.

Subgenus Quasibuntonia Ruggieri, 1958

Synonym: Isobuntonia Apostolescu, 1961.
Type species: Cythere radiatopora Seguenza,1880.
Diagnosis: Carapace as in Buntonia s. str., but with narrow anterior vestibulum.

Quasibuntonia seguenziana Ruggieri, 1958, p. 138, figs. 5, 6, 7, 25.

Remarks: In most specimens the middle part of the lateral surface is smooth, but
there is intergradation with individuals, the surface of which is coarsely punctate
or reticulate all over. Originally described from the Pliocene of Vallone Zarucco
(Sicily).
Occurrence: Crete: Asteri 848-849, 884.

Subgenus Rectobuntonia n. subgen.

Type species: Buntonia subulata subulata Ruggieri, 1954.
Etymology: the straight Buntonia.
Diagnosis: A subgenus of Buntonia, characterized by an elongate-subelliptical
carapace. The l-ateral surface is virtually smooth, only at the posterior end small
papillae, pits or faint ridges with minute puncta in between may be present.
Hinge weakly developed, holamphidont. No anterior vestibulum.
Remarks: Both Buntonia subulata s. str. Ruggieri (1954) and B. subulata rectan-
gularis Ruggieri (1954) are forms different from the type species of Buntonia.
Both taxa are not triangular, but more elongate and rather elliptical in lateral
view. The dorsal and ventral margins converge but slightly towards the posterior
end, if at all. The carapaces are relatively thin-shelled, frequently transparent
and polished. Typical Buntonia species, such as the type species B. shubutaensis
Howe, B. giesbrechtii (Mueller) -and B. sublatissima (Neviani) are more triangular
in lateral outline, relatively thick-shelled and almost entirely ornamented with
pits and longitudinal ridges.

Relative to Rectobuntonia, Protobuntonia is more strongly calcified and with
distinctly converging dorsal and ventral margins. The same differentiation is
valid for Quasibuntonia which moreover possesses an anterior vestibulum.

Also B. posteropunctata Moyes (1965) has to be placed in the new subgenus.



It possesses a subelliptical outline with nearly parallel sides and it IS weakly
ornamented on the posterior part of the lateral surface only.

Buntonia subulata subulata Ruggieri, 1954, p. 568, textfigs. 34-37.

Remarks: 'This form is often slightly sinuous in its dorsal and ventral margins.
At the posterior end small papillae, faint ridges and puncta are found. B. (R.)
subulata rectangularis Ruggieri (1954) is more rectangular, less elongate and has
more pronounced ridgelets with adjoining minute puncta.

Originally described from the "Tortonian" of the Romagna (Italy).
Dimensions: L/H/B = 0.57/0.35/0.15 mm ((left valve), 0.55/0.31/0.13 mm (right
valve).
Occurrence: Crete: Khairetiana 292; Asteri 848-849. Rhodos: Kritika 8-9.

Genus Carinocythereis Ruggieri, 1956

Type species: Cytherina carinata Roemer, 1838.
Diagnosis: Carapace subrectangul'ar in lateral view. Valves with maximally four
blade-like longitudinal ridges, which are often perforated. Surface between ridges
covered with papillae and/or short spines. The longitudinal ridges may be strongly
"reduced". Hinge hemiamphidont.
Remarks: Among the forms, referred by Ruggieri (1956) to his genus Carinocy-
thereis several are now placed in the genus Falunia Grekoff & Moyes (1955). A
recent review of the genera of this group has been given by Sissingh (1971).

Cythereis antiquata Baird, 1850a, p. 176, pI. 20, fig. 2; Mueller, 1894, p. 374, pI. 29, figs. 18,
24, pI. 31, figs. 1, 5, 6.
Cythere antiquata (Baird), Brady, 1868a, p. 417, pI. 30, figs. 17-20; Brady, Crosskey & Robert-
son, 1874, p. 170, pI. 12, figs. 8-10.
Carinocythereis antiquata (Baird), Uliczny, 1969, p. 73, pI. 4, figs. 9, 10, pI. 16, fig. 5.

Remarks: This species was originally described from the Island of Skye, Scotland.
Occurrence: Rhodos: Kritika 8-9.

Favella ? antiquata, Ruggieri, 1950b, (non Cythereis antiquata Baird, 1850), p. 23, pI. 1, fig. 1.
Cythereis antiquata, Kruit, 1955 (non Cythereis antiquata Baird, 1850), p. 484, pI. 5, fig. 8.



Carinocythereis carinata, MasoJi, 1968 (non Cytherina carinata Roemer, 1838), p. 23, pI. 7,
figs. 101, 102.
Carinocythereis bairdi Uliczny, 1969, p. 75, pI. 5, figs. 1-4, pI. 18, fig. 7.

Remarks: Carinocythereis antiquata (Baird) has a ventral marginal ridge, which
passes without interruption into the ridge along the anterior margin. In Carino-
cythereis bairdi there is an interruption in the lower part of the comparable ante-
rior ridge. At the place of this interruption a double row of spines is found. The
ventrolateral ridge in C. bairdi continues parallel to the lower part of the marginal
anterior ridge. Such a vertical extension is not found in C. antiquata. In this form
the ventrolateral ridge ends in the anteroventral corner of the valve.
Occurrence: Rhodos: Kritika 8-9.

Cytherina carinata Roemer, 1838, p. 518, pI. 5, fig. 28.
Cythereis seniLis Jones, 1856, p. 37, pI. 3, fig. 8.
Cythere seniLis (Jones), Terquem, 1878, p. 115, pI. 13, fig. 14.
Carinocythereis carinata (Roemer), Ruggieri, 1956, p. 165, textfig. 1; Ruggieri, 1962b, p. 32,
pI. 3, figs. 8, 9; UJiczny, 1969, p. 76, pI. 16, fig. 6, pI. 18, fig. 6.

Remarks: The synonymy of C. senilis is after Uliczny (1969).
This species was originally described from the Pliocene of Castell' Arquato.

Occurrence: Crete: Apostoli 850; Asteri 848-849, 884; Francocastello 817; Bar-
bara 32; Iraklion 46. Karpathos: Pigadia 2. Rhodos: Vasfi 34a; Lindos 34a.

Carinocythereis meulenkampi n. sp. (PI. 6, figs. 13, 14)

Etymology: named in honour of Dr. J. E. Meulenkamp, Utrecht, The Nether-
lands.
Holotype: a left valve.
Paratypes: 24 loose valves.
Type locality: Section Asteri, exposure 848-849.
Type level: Asteri Formation (sample 848-D), Lower Pliocene.
Diagnosis: A species of the genus Carinocythereis, characterized by the absence
of a median ridge and possession of a dense cover of rounded papillae of variable
SIze.
Description: Carapace subrectangul'ar, relatively large. Dorsal margin straight,
horizontal or slightly oblique. Ventral margin slightly convex. Anterior margin
broadly rounded. Posterior margin truncate to obtusely angled. Along the ventral
and anterior margin there is a broad keel, which is generally transversely ribbed
and sometimes perforated. The keel is protruding well above the eye tubercle.
Anterior margin with approximately 13 spines, most of them directed downward,



the more ventral ones are papillae-like. Posterior margin with 5-6 spines and
some papillae. Only one blade-like ventrolateral ridge, sometimes with perfora-
tions. There is no median ridge, but on top of the subcentral tubercle a more or
less distinct elongated spine may be found. The remaining lateral surface is den-
sely covered with rounded papillae of different size. The eye tubercle is large
and distinct. In dorsal view the valves have convex sides, with the greatest width
at about i of the length from the anterior margin. The internal features are those
of the genus.
Dimensions: LlH/B = 0.90/0.46/0.30 mm (holotype, left valve), 0.87/0.48/0.30
mm (paratype, right valve).
Remarks: This species differs from other Carinocythereis species by the nume-
rous papillae of variable size on the lateral surface, and by the near-absence of
longitudinal blade-like ridges.
Occurrence: Crete: Asteri 848-849, 884.

Genus Cistacythereis Uliczny, 1969

Type species: Cistacythereis cebrenidos Uliczny, 1969.
Diagnosis: Carapace subrectangul,ar in lateral view. Surface ornamented with
four ridges. Median ridge connected to a ridge parallel to the anterior margin.
Interspaces between the ridges coarsely reticulate or pitted. Hinge holamphidont.
Remarks: This genus resembles Carinocythereis Ruggieri (1956) in lateral outline
and hinge structure, but it differs strongly in ornamentation of the lateral sur-
face. Cistacythereis seems to be related to Falunia Grekoff & Moyes (1955).
Forms belonging to the latter genus are relatively more tapering to, and less
truncate at the posterior end. The ornamentation is generally less pronounced in
true Falunia species than it is in Cistacythereis (see also Sissingh, 1971).

Cistacythereis caelatura Uliczny, 1969, p. 82, pI. 6, figs. 1-3, pI. 16, fig. 18.

Remarks: The longitudinal ridges are pronounced, especially the median ridge.
The intercostal reticulation is also very distinct. Behind the ridge along the ante-
rior margin two relatively large fossae are found.
Dimensions: L/H/B = 0.70/0.38/0.13 mm.
Occurrence: Rhodos: Kritika 8-9; Vasfi 34a; Lindos 34a.



Remarks: Comparison with material from Cephalonia (Collection Uliczny)
showed our specimens to have more pronounced longitudinal ridges.
Dimensions: LlH/B = 0.82/0.45/0.27 mm.
Occurrence: Crete: Asteri 848-849, 884.

Genus Costa Neviani, 1928

Synonym: Rectotrachyleberis Ruggieri, 1952.
Type species: Cytherina Edwardsii Roemer, 1838 (designation by Howe, 1955).
Diagnosis: Carapace subrectangular in lateral view. Surface with three longitu-
dinal ridges. Median ridge often sloping to the anteroventral corner, sometimes
with a downward curve at its posterior end, and never connected to the anterior
marginal ridge. Interspaces commonly more or less reticuhte. Hinge holamphi-
dont.

Cythereis batei Brady, 1866a, p. 384, pI. 40, fig. 8.
Cythere flagellum Terquem, 1878, p. 114, pI. 13, fig. 2.
Cythereis hamata Mueller, 1894, p. 373, pI. 29, fig. 19, pI. 31, figs. 14-16.
Cythere hamata (Mueller), Namias, 1900, p. 96, pI. 14, fig. 26.
Cythere fimbriata Capeder, 1900, p. 64, pI. 1, fig. 8.
Cythereis batei Brady, Ruggieri, 1953b, p. 67, pI. 1, fig.4.
Costa batei batei (Brady), Ruggieri, 1962a, p. 4, pI. 8, fig. 8.

Remarks: According to Van Morkhoven (1963, p. 200) this species should be
placed in the subgenus Rectotrachyleberis Ruggieri, 1952. This subgenus is not
accepted, because it is only based on the character of the lateral ornamentation.

C. batei batei (Brady) was originally described from the Levant.
Occurrence: Karpathos: Pigadia 2. Rhodos: Kritika 8-9; d. Lindos 34a.

Cytherina Edwardsii Roemer, 1838, p. 518, pI. 6, fig. 27.
Trachyleberis edwardsi (Roemer), Ruggieri, 1950b, p. 15, rextfig 4.
Costa edwardsii edwardsii (Roemer), Ruggieri, 1962a, p. 3, textfig. 1, pI. 8, figs. 1-5; Dieci &
Russo, 1964b, p. 71, pI. 17, fig. 1.

Remarks: This species differs from Costa reticulata (Reuss, 1850) by the absence
of a transverse ridge connecting the dorsal, median and ventral longitudinal
ridges at the posterior end.

Originally C. edwardsii was described from Palermo on Sicily.
Occurrence: Gavdos: Gavdos 336, 341. Crete: Kissamou 368; Apostoli 814, 850;
Asteri 884.



Cythere polytrema, Capelli, 1905 (non Cythere polytrema Brady, 1878), p. 315, pI. 9, fig. 22.
Costa punctatissima Ruggieri, 1962a, p. 7, pI. 8, figs. 10-12.
Costa punctatissima punctatissima Ruggieri, Uliczny, 1969, p. 88, pI. 7, fig. 3.

Remarks: This species is well characterized by the reticulate ornamentation with
punctate sola.

Originally described from the Pliocene of Castell' Arquato.
Occurrence: Crete: Asteri 884; Francocastello 817.

Cythere runcinata Baird, 1850b, p. 254, pI. 18, figs. 7-9.
Trachyleberis edwardsi padana Ruggieri, 1950b, p. 15, textfigs. 5, 6.
Costa edwardsii runcinata (Baird), Ruggieri, 1962a, p. 3, textfig. 2, pI. 8, fig. 6.

Remarks.: This species differs from C. edwardsii (Roemer) by its less prominent
longitudinal ridges and by a more regular reticulate ornamentation. Male valves
possess a vertical sulcus, which extends from the dorsal margin to the area close
to the ventral margin.

Originally described from Tenedos, off the west coast of Turkey.
Occurrence: Crete: Asteri 848-849, 884. Rhodos: Kritika 8-9; d. Lindos 34a.

Cythereis stimpsoni, Ruggieri, 1953b, (non Cythere Stimpsoni Brady, 1868), p. 68, pI. 2, fig. 13.
Costa ? tricostata (Reuss) subsp. indet. Ruggieri, 1962a, p. 6, pI. 8, fig. 13.

Remarks: Only a few loose adult valves of this form have been found. The val-
ves have three well developed longitudinal ridges. The median one is not bent
downwards at its posterior end. The interspaces are reticulate, the fossae are
largest beIiind the ridge parallel to the anterior margin. Female valves are pos-
teriorly less acuminate than those of males. Our individuals resemble in all essen-
tial features the forms Ruggieri described from Calabria (Catanzaro Marina).
Occurrence: Karpathos: Pigadia 2.

Genus Echinocythereis Puri, 1954

Type species: Cythereis garretti Howe & McGuirt, 1935.
Diagnosis: Carapace subquadrate or distinctly elongate in lateral view. Lateral
surface smooth or pitted covered with short spines or papillae, which may be
superimposed on a reticulation pattern. Hinge holamphidont.



Remarks: The genus Echinocythereis is thought to comprise two subgenera Echi-
nocythereis s. str. and Rhodicythereis n. subgen.

Subgenus Echinocythereis Puri, 1954

Diagnosis: Carapace subquadrate in lateral view. Lateral surface smooth or
pitted, ornamented with spines or papillae arranged in concentric rows and often
superimposed on a reticulation network.

Cythere scabra van Muenster, 1830, p. 63.
Cytherina scabra (van Muenster), Roemer, 1838, p. 516, pI. 6, fig. 9.
Trachyleberis scabra (von Muenster), Keij, 1955, p. 129, pI. 19, fig. 1.
Echinocythereis scabra (von Muenster), Keij, 1957, p. 104, pI. 15, fig. 2, pI. 17, figs. 9, 10;
Oertli, 1956, p. 80, pI. 10, figs. 278-280.

Remarks: Larval valves are reticulate; the muri sometimes consist of minute
papillae arranged in rows.

Originally described from the Upper Oligocene of Astrup (Germany) and the
Lower Miocene of Bordeaux (France).
Occurrence: Crete: Asteri 848-849, 884; Barbara 32. Karpathos: Pigadia 2. Rho-
dos: Kritika 8-9; Vasfi 34a.

Subgenus Rhodicythereis n. subgen.

Type species: Echinocythereis (Rhodicythereis) ruggierii n. sp.
Etymology: Cythereis from Rhodos.
Diagnosis: A subgenus of Echinocythereis, characterized by a distinctly elongate
carapace with near-parallel dorsal and ventral margins. Lateral surface smooth,
delicately reticulate or regularly covered with numerous papillae. Bigger marginal
spines are lacking.
Remarks: Species assigned to this new subgenus differ from typical Echinocythe-
reis by a distinctly more elongate carapace, which is in dorsal view less inflated.
In Rhodicythereis the ventral margin is straight and not convex as in Echinocy-
thereis s. str.
Close resemblance exists between both groups in internal features, such as the pre-
sence of a similar heavily developed holamphidont hinge and a muscle scar pat-
tern consisting of four elongate adductor scars with two rounded scars in front.

The new subgenus is proposed for a new species from Rhodos, another from
the Pliocene of Crete left in open nomenclature, and for Cythere favoides Brady
(1868).



Echinocythereis (Rhodicythereis) ruggierii n. sp. (PI. 4, fig. 10, PI. 7, figs. 8-10)

Etymology: named in honour of Prof. G. Ruggieri, Palermo, Italy.
Holotype: a right valve.
Paratypes: 6 valves (including a complete carapace).
Type locality: Section Rhodos, exposure 34a.
Type level: Vasfi Formation (sample MUR 13), Lower Pleistocene.
Diagnosis: A species belonging to Rhodicythereis, characterized by its completely
smooth lateral surface.
Description: Carapace subrectangular-elongate in lateral outline. Dorsal and
ventral margins subparallel to very slightly converging. Anterior margin broadly
rounded. Posterior margin obliquely rounded, somewhat pointed near the middle.
Greatest height at the place of the eye tubercle. Surface of valves smooth. Eye
tubercle pronounced. Along the lower part of the anterior and posterior margins
there are several small papillae. Greatest width at about in the middle, hardly
increasing towards the posterior end. Muscle scar pattern consisting of four elon-
gate scars with two scars in front. Both lowermost adductor scars are fused. The
upper frontal scar more or less circular in outline, the lower one rather bean-
shaped. All these scars are clearly visible at the outer surface, just as two relati-
vely large mandibular scars and some small dorsal scars. Marginal pore canals
numerous at the anterior and posterior end. Hinge typically holamphidont.
Dimensions: LlH/B = 1.80/0.51/0.25 mm (holotype, right valve), 1.85/0.52/0.42
mm (paratype, complete carapace).
Remarks: This species is easily differentiated from the reticulate Cythere favoi-
des Brady and the papillate Echinocythereis (R.) sp. by its smooth and polished
lateral surface.
Occurrence: Rhodos: Vasfi 34a.

Echinocythereis (Rhodicythereis) sp. (PI. 7, fig. 11)

Remarks: This form is ornamented with small papillae, which in the anterior
part of the valve are more or less connected to form faint ridges parallel to the
anterior margin.
Dimensions: L/H/B = 1.05/0.50/0.28 mm.
Occurrence: One single right valve of an adult specimen has been found in sample
778-A from the Dhramia Formation, Rethymnon Province, Crete (see Meulen-
kamp, 1969, p. 38). The age of this formation is thought to be Pliocene.

Genus Falunia Grekoff & Moyes, 1955

Type species: Falunia girondica Grekoff & Moyes, 1955.



Diagnosis: Carapace subrectangular in lateral view, posterior end truncate to
subacuminate. Lateral surfaces with dorsal, median and ventrolateral, longitu-
dinal ridges. One or more of these ridges may be lacking or hardly developed.
Interspaces between the ridges smooth, pitted, reticulate or with short longitudi-
nal ridges. Hinge hemiamphidollt or entomodont.
Remarks: The genus is thought to comprise two subgenera, Falunia s. str. and
Hiltermannicythere Bassiouni, 1970. The subgenus Falunia is not a very homo-
geneous group (see Sissingh, 1971).

Subgenus Falunia Grekoff & Moyes; 1955

Diagnosis: Carapace subrectangular, posteriorly truncate. Lateral surface without
prominent longitudinal ridges. Hinge entomodont.

Cypridina plicatula Reuss, 1850, p. 84, pI. 10, fig. 23.
Cythere clavigera Capeder, 1900, p. 62, pl., fig. 3.
Cythereis plicatula (Reuss), Keij, 1955, p. 125, pI. 17, fig. 18, pI. 20, fig. 3.
Falunia plicatula (Reuss), Keij, 1957. p. 114, pI. 9, fig. 6, pI. 12, fig. 8; Dieci & Russo" 1964b,
p. 70, pI. 12, fig. 9.

Remarks: Although reported to be a common species in Miocene strata in Europe,
it was but rarely encountered in our Miocene material.
Occurrence: Gavdos: Gavdos 341. Crete: Roka 105; Kissamou 368.

Cythere sphaerulolineata Jones, 1856, p. 36, pI. 3, fig. 6.
Cythereis sphaerulolineata (Jones), Kuiper, 1918, p. 55, pI. 3, fig. 22.
Falunia girondica Grekoff & Moyes, 1955, p. 332, textfig. 1, pI. 19, figs. 1, 2.
Falunia sphaerulolineata (Jones), Moyes, 1965, p. 65, pI. 6, fig. 12; C:p.rbonne1,1969, p. 117,
pI. 5, fig. 21, pI. 13, fig. 9.

Remarks: Our individuals agree especially well with those figured by Carbonnel
(1969) from the Upper Miocene of the Rhone Basin.

Type level of this species is the "Crag of Suffolk" (Pliocene), England.
Dimensions: LlH/B = 0.92/0,47/0.20 mm.
Occurrence: Crete: Asteri 848-849, 884. Rhodos: Vasfi 34a.

aff. Cytheridea stellata Capeder, 1902, p. 17, pl., fig. 37.
aff. Falunia stellata stellata (Capeder), Ruggieri, 1967b, p. 358, textfigs. 10, 11, pI. 37, fig. 1.



Remarks: Only one complete carapace and nine loose valves were found, which
all seem to be juvenile. The lateral surface of these specimens is densely covered
with puncta, which tend to a hexagonal outline. A narrow ventrolateral keel is
present. Along the anterior and posterior margins up to eight small and four
larger spines were found respectively. According to Ruggieri (1967b, p. 359)
valves of adults are almost smooth. The juvenile character of our material pre-
vents a more definite determination.

Originally described from the Scrivia valley (northern Italy).
Occurrence: Crete: Khairetiana 292.

Subgenus Hiltermannicythere Bassiouni, 1970

Type species: Cythereis quadridentata Baird, 1850.
Diagnosis: Carapace relatively elongate, posterior end tapering. Three longitudi-
nal ridges are often present. Hinge hemiamphidont.
Remarks: The specimens figured as F. (H.) quadridentata (Baird) by Bassiouni
(1970, pl. 1, figs. 1-3, pl. 2, figs. 5-8) do not belong to this species because
longitudinal slits in the lateral surface are lacking. The individuals had best be
referred to Cythereis turbida Mueller (1894), the lateral surface of which is
covered with rounded pits. F. turbida is therefore not a junior synonym of F.
quadridentata (Baird) as suggested by Bassiouni.

Cythere quadridentata (Baird), Brady, 1868a (pars), p. 413, pI. 31, figs. 23-27 (non pI. 31,
figs. 19-22).
Falunia cephalonica Uliczny, 1969, p. 93, pI. 8, fig. 2, pI. 17, fig. 4.

Remarks: Most of our specimens have a regular ornamentation of the lateral
surface, consisting of many low costules with small, longitudinally elongated
pits in between. Towards the anterior and posterior margins the pits are larger
and subquadrate in outline. Distinct longitudinal ribs are lacking. Our specimens
of this species show a pronounced sexual dimorphism. Males are more elongate
and less high. F. scitula Aruta (1966) described from the Upper Miocene of Cala-
tafimi (Sicily), differs mainly from F. cephalonica by a less regular ornamentation
of the central region and by the lack of larger pits near the anterior and posterior
margms.
Dimensions: LlH/B = 0.82/0.42/0.25 mm (female valve), 0.78-0.85/0.39-0.41/
0.19-0.20 mm (male valve).
Occurrence: Crete: Roka 105; Kissamou 368; Apostoli 814, 850; Asteri 848-849,
884; Barbara 32, 36. Karpathos: Pigadia 2.



Cythere quadridentata Baird, 1850a, p. 173, pI. 21, fig. 2; Brady 1868a, (pars), p. 413, pI. 31,
figs. 19-22 (non pI. 31, figs. 23-27).
Falunia quadridentata (Baird), Uliczny, 1969, p. 97, pI. 8, fig. 5, pI. 17, fig. 6.

Remarks: This species differs from the preceding one mainly by the presence of
pronounced median and ventrolateral ridges. Our individuals are smaller than
the type specimens of Baird, which have a length of 1.2 mm (Ascoli in Neale,
1969, p. 411), but they are of the same size as those of Uliczny (1969).

Originally reported from off the coast of England and Scotland.
Dimensions: LlH/B = 0.80/0.40/0.19 mm.
Occurrence: Crete: Asteri 848-849. Karpathos: Pigadia 2.

Cythere retifastigata Jones, 1856, p. 36, pI. 3, fig. 7.
Cythere plicatula, Brady, 1866a (non Cyprideis plicatula Reuss, 1850), p. 374, pI. 60, fig. 1.
Cythereis rubra Mueller, 1894, p. 372, pI. 28, figs. 21, 26, pI. 31, figs. 2, 3.
Falunia retifastigata (Jones), Uliczny, 1969, p. 98, pI. 5, fig. 9.

Remarks: We included specimens in which the posterior ends of the median and
ventrolateral ridge are not connected by a short transverse ridge. One single
(typical) specimen is very large, reaching a length of 0.95 mm and a height of
0.52 mm. Between the longitudinal ridges larval valves possess a reticulation
with some pitted sola.

Originally described from the "Crag of Suffolk" (England).
Dimensions: LlH/B = 0.80/0.40/0.19 mm.
Occurrence: Crete: Asteri 848-849, 884; Francocastello 817; Iraklion 46. Kar-
pathos: Pigadia 2. Rhodos: Kritika 8-9; Vasfi 34a.

Cytherina rugosa Costa, 1853, p. 184, pI. 16, fig. 12.
Falunia rugosa (Costa), Uliczny, 1969, p. 100, pI. 8, figs. 6, 7, pI. 17, figs. 7, 8.

Remarks: The reticulate ornamentation tends to be composed of hexagonal fos-
sae. Sexual dimorphism is distinct in this species. Males are more elongate than
females.

Originally described from deposits exposed near Naples.
Dimensions: L/H/B = 0.75/0.42/0.20 mm (female valve), 0.77/0.38/019 mm
(male valve).
Occurrence: Crete: Asteri 848-849, 884.



Carinocythereis zibinica Dieci & Russo, 1964a, p. 14, pI. 2, fig. 1, pI. 4, fig. 1; Dieci & Russo,
1964b, p. 70, pI. 11, fig. 9, pI. 15, fig. 2, pI. 17, fig. 3.

Remarks,: Probably the figures given by Dieci & Russo (1964a, b) represent valves
of female individuals. In our material relatively elongate valves predominate,
which may be ascribed to male individuals. The longitudinal ridges are never
prominent.

Originally described from the "Tortonian" of the Rio delle Bagole (northern
Italy).
Dimensions: LlH/B = 0.70/0.38/0.17 mm (female valve), 0.72/0.32/0.15 mm
(male valve).
Occurrence: Gavdos: Gavdos 336.

Genus Henryhowella Puri, 1957

Synonym: Howella Puri, 1956 (preoccupied).
Type species: Cythere evax Ulrich & Bassler, 1904.
Diagnosis: Carapace subrectangular in lateral view, with three longitudinal pli-
cations. Lateral surface covered with spines superimposed on reticulation. Hinge
holainphidollt.

Cypridina asperrima Reuss, 1850, p. 74, pI. 10, fig. 5.
Henryhowella asperrima (Reuss), van den Bold, 1960, p. 169, pI. 4, fig. 10, pI. 8, fig. 2; Ruggieri,
1962b, p. 18" pI. 11, figs. 16-19; Dieci & Russo, 1964b, p. 73, pI. 11, fig. 7; Colalongo, 1965,
p. 93, pI. 11, figs. 3-8.
Henryhowella ruggierii Oertli, 1961, p. 28, pI. 4, figs. 39-45; Russo, 1964, p. 243, pI. 45, fig. 3.

Remarks: The nominate subspecies seems to differ from Henryhowella asperrima
echinata (Reuss) (= Cypridina echinata Reuss, 1851, non Henryhowella echinata
Puri, 1956) by the typical papillate-reticulate ornamentation, while real spines
seem to be absent in the latter (see Keij, 1957, p. 91).

Variation in ornamentation as well as in shape is very wide in H. asperrima
asperrima. Ruggieri (1962b, p. 91) distinguished two types: a "forma piccola"
and a "forma grande". The second form would be identical with H. ruggierii
Oertli (1961). On the basis of measurements performed by Colalongo (1965, p.
96) both forms seem to intergrade and consequently we consider H. ruggierii to
be a junior synonym. Also on the basis of the type of ornamentation both groups
seem to be hardly distinguishable, if at all.
Occurrence: Gavdos: Gavdos 341. Crete: Kissamou 105, 368; Apostoli 814, 850;



Asteri 848-849, 884; Francocastello 817; Barbara 32. Karpathos: Pigadia 2. Rho-
dos: Vasfi 34a.

Genus Incongruellina Ruggieri, 1958

Type species: Incongruellina semispinescens Ruggieri, 1958.
Diagnosis: Carapace subtriangular to subtrapezoid in lateral view, mostly with
a broad ventrolateral keel. Lateral surface smooth. Hinge holamphidont.
Remarks: The genus is thought to comprise two subgenera, Incongruellina s. str.
and Lixouria Uliczny, 1969.

Subgenus Incongruellina Ruggieri, 1958

Diagnosis: Anteriorly and posteroventrally a distinct vestibulum. Accomodation
groove present. Left valve strongly overlaps right one.

Incongruellina semispinescens Ruggieri, 1958, p. 140, figs. 3, 3a, 4, 8, 28-30.

Remarks: I. semispinescens was originally described from "Calabrian" deposits
of Caltagirone (Sicily).
Dimensions: LlH/B = 0.75/0.50/0.25 mm (left valve), 0.75/0.42/0.25 mm (right
valve).
Occurrence: Crete: Asteri 884. Rhodos: Kritika 8-9; Vasfi 34a.

Subgenus Lixouria Uliczny, 1969

Type species: Cythereis unicostulata Kuiper, 1928.
Diagnosis: Only a small anteroventral vestibulum, or none at all; posteroventral
vestibulum lacking. Accomodation groove absent. The left valve overlaps the
right one but slightly.
Remarks: According to the original diagnosis vestibula are completely lacking
in this subgenus. Uliczny considered Ruggieria carinata Moyes (1965) to be a
junior synonym of the type species Cythereis unicostulata Kuiper (1928). How-
ever, the individuals of Uliczny from Cephalonia are identical with Moyes spe-
cies, but different from Cythereis unicostulata (see below). Both our Mediterra-
nean species are probably not consubgeneric with the type species of Lixouria.
As stated in the original description of Moyes' form, a shallow vestibulum may
occur anteroventrally, which presence we also observed in part of our own speci-
mens. Consequently, it appears that the presence or absence of such an anterior



vestibulum in lncongruellina is not of subgeneric value, as this difference occurs
within the range of variation of a single species.

Incongruellina (Lixouria) keiji n. sp. (PI. 5, fig. 14)

Etymology: named in honour of Dr. A. J. Keij, Rijswijk, The Netherlands.
Holotype: a right valve.
Paratypes: 6 valves (including one complete carapace).
Type locality: Section Asteri, exposure 848-849.
Type level: Asteri Formation (sample 849-C), Lower Pliocene.
Diagnosis: A species of the subgenus Lixouria, characterized by a distinct ventro-
lateral keel, which ends in a long and pointed spine, projecting sidewards.
Description: Carapace subtrapezoid in lateral view. Dorsal margin straight,
ventral margin slightly convex. Anterior and posterior margins obliquely roun-
ded. Ventrolateral keel triangular in dorsal view, ending in a relatively long and
outward pointed spine of approximately 0.1 mm length. The anterior margin
is bordered by 9-13 small spines. Two or three small spines are situated at the
posteroventral angle. The lateral surface is smooth and polished, the eye tubercle
rather distinct. Muscle scar pattern consisting of four adductor scars and a fron-
tal scar composed of one relatively large spot coalescing with a smaller one. Mar-
ginal pore canals are numerous.
Dimensions: LlH/B (excluding spine) = 0.85/0.43/0.35 mm (holotype), 0.78-
0.81/0.42-0.45/0.32 mm (paratypes).
Remarks: This species differs from the preceding in the ventrolateral keel ending
in a stout spine, directed sidewards.
Occurre'nce: Crete: Apostoli 814; Asteri 848-849, 884. Rhodos: Kritika 8-9.

Cythere marginata Terquem, 1878, p. 106, pI. 12, fig. 7.
Cythere testudo Namias, 1900, p. 104, pI. 15, figs. 14, 15.
Ruggieria carinata Moyes, 1965, p. 91, pI. 11, figs. 10-12.
Incongruellina (Lixouria) unicostulata, Uliczny, 1969 (non Cythereis unicostulata Kuiper, 1928),
p. 107, pI. 9, figs. 2-4, pI. 18, fig. 2.
Ruggieria (Keija) (sic) carinata carinata Moyes, Carbonnel, 1969, p. 128, pI. 16, figs. 5-8.

Remarks: Kuiper (1928, p. 65) based Cythereis unicostulata on two loose valves,
one left and one right valve. Comparison of our form with Kuiper's original
material showed that C. unicostulata is smaller in size, relatively higher and that
it has a rehtively long and straight dorsal margin. Its posterior margin is not
obliquely but evenly rounded. The longitudinal ridge is less well developed and
placed relatively higher above the ventral margin. Also in internal features dif-



ferences with I. marginata could be observed, i.e. the number of anterior marginal
pore canals in C. unicostulata is smaller. Part of the specimens available from
the Tsoutsouras Formation on Crete (Zachariasse, in prep.) have a ventrolateral
keel ending in a short, blunt spine. Similar types were figured by Namias (1900)
and by Carbonnel (1969, pI. 16, figs. 6, 7).
Dimensions: LlH/B = 0.92/0.52/0.25 mm.
Occurrence: Crete: Asteri 848-849. Rhodos: Kritika 8-9.

Genus Occultocythereis Howe, 1951

Type species: Occultocythereis delumbata Howe, 1951.
Diagnosis: Carapace subrectangular in lateral view, strongly compressed in dor-
sal view. Lateral surface with a prominent elevation at the posterior cardinal
angle, a longitudinal ridge along the dorsal margin and posteroventrally a wing-
like projection. Hinge holamphidont.

Cythereis lineata Mueller, 1894 (non Cythereis triplicata (Roemer) var. lineata Chapman &
Sherborn, 1893), p. 377, pI. 29, figs. 21, 26, pI. 31, figs. 25-30, 33.
Occultocythereis bituberculata, Ruggieri, 1953b, (non Cypridina bituberculata Reuss, 1850), p. 82,
pI. 1, fig. 3; Ruggieri, 1962b, p 20, pI. 1, fig.20; Dieci & Russo, 1964b, p. 73, pI. 12, fig. 8.
Occultocythereis lineata (Mueller), Triebel, 1961, p. 214, pI. 4, fig. 29, pI. 5, figs. 30-32.
Occultocythereis dohrni Puri, 1963, p. 373.

Remarks: Measurements of adult valves of both sexes show that all our indivi-
duals are smaller than the specimens of O. bituberculata (Reuss) from the "Tor-
tonian" of Nussdorf (Vienna Basin) (Triebel, 1961, p. 214). Triebel reported
for females a length of 0.62-0.66 mm and for males a length of 0.65-0.69 mm.
Our female individuals never exceed a length of 0.60 mm and males are maxi-
mally 0.63.

It seems all Italian individuals referred to O. bituberculata are also shorter
than the Austrian forms (see Ruggieri, 1953b, 1962b, and Dieci & Russo, 1964b).
As to dimensions all Mediterranean individuals agree better with Cythereis lineata
Mueller. Triebel stated that female valves of Occultocythereis lineata are shorter
than those of O. bituberculata and are less rounded anteriorly. Dorsal and ventral
margins of Mueller's species are also less converging. In females the dorsal ridge
is sinuous. In males this ridge is straighter. The ventral ridge bifurcates at the
posterior end. All these features occur often in our individuals. For this reason
our form is referred to Mueller's species, for which Puri (1963) introduced the
new name O. dohrni, since the original name is preoccupied.



Our measurements indicate an increase in length during time. The largest spe-
cimens occur in the Kritika and Vasfi Formation.
Dimensions: Pigadia and Vasfi Formations: LlH = 0.59-0.60/0.30-0.33 mm (fe-
male valves), 0.60-0.63/0.32-0.33 mm (male valves). Remaining formations: LlH
= 0.50-0.53/0.26-0.30 mm (female valves), 0.56-0.58/0.26-0.30 mm (male val-
ves).
Occurrence: Gavdos: Gavdos 336. Crete: Roka 105; Kissamou 368; Apostoli 814,
850; Tefeli 1, 34; Asteri 848-849, 884; Francocastello 817. Karpathos: Pigadia 2.
Rhodos: Vasfi 34a.

Genus Pterygocythereis Blake, 1933

Type species: Cythereis ]onesii Baird, 1850.
Dragnosis: Carapace subrectangular with prominent alae. Lateral surface smooth,
with spines or ridges. Hinge holamphidollt or hemiamphidont.
Remarks: The genus is thought to comprise two subgenera, Pterygocythereis s.
str., and Pterygocythere Hill, 1954.

Subgenus Pterygocythereis Blake, 1933

Synonyms: Fimbria Neviani, 1928 (preoccupied).
Diogmopteron Hill, 1954.

Diagnosis: Characterized by the presence of a holamphidont hinge.

Cythere ceratoptera Bosquet, 1852, p. 114, pI. 6. fig. 2.
Cythereis Jonesii, Mueller, 1894 (non Cythereis Jonesii Baird, 1850), p. 375, pI. 29, figs. 23, 25,
pI. 31, figs. 23, 24.
Pterygocythereis ceratoptera (Bosquet), OertIi, 1956, p. 86, pI. 11, figs. 299-301, pI. 16, figs. 402,
403; Witt, 1967, p. 34, pI. 2, fig. 5.

Remarks: Originally described from Basele (near Rupelmonde) and Berg (near
Tongeren) in Belgium, and from Etampes in the Paris Basin.
Occurrence: Gavdos: Gavdos 336. Crete: Roka 105. Rhodos: Kritika 8-9; Lin-
dos 34a.

Cythereis Jonesii Baird, 1850a, p. 175, pI. 20, fig. 1.
Cythere Jonesii (Baird), Brady, 1868a, p. 418, pI. 30, figs. 13-16; Capeder, 1900, p. 65, pI. 1,
fig. 12.
Cythere Jonesii (Baird) var. ceratoptera, Capeder, 1900 (non Cythere ceratoptera Bosquet, 1852),
['. 65, pI. 1, fig. 13.



Pterygocythereis jonesii (Baird) ceratoptera, Ruggieri, 1950b (non Cythere ceratoptera Bosquet,
1852), p. 26, pI. 1, fig. 10.
Pterygocythereis jonesii (Baird), Hill, 1954, p. 809, pI. 98, fig. 1, pI. 99, fig. 1; Kruit, 1955,
p. 484, pI. 5, fig. 6.

Remarks: In our material we found a single adult specimen (from the Vasfi For-
mation) with scattered spines on the lateral surface.

P. jonesii was originally described from the Island of Skye, Scotland.
Occurrence: Crete: Asteri 848-849, 884. Karpathos: Pigadia 2. Rhodos: Kritika
8-9; Vasfi 34a; Lindos 34a.

Genus Ruggieria Keij, 1957

Type species: Cythere michelinia Bosquet, 1852.
Diagnosis: Carapace subovate or subrectangular in lateral view, sometimes with
an upturned posterior end. Anterior and posterior ends with marginal spines.
Lateral surface partly or entirely reticulate, pitted and/or with longitudinal
ridges. Hinge holamphidont or hemiamphidont. Vestibulum may be present.
Remarks: The genus is thought to comprise two subgenera: Ruggieria s. str. and
Keijella Ruggieri, 1967. The latter subgenus was erected to separate Ruggieria
hodgii (Brady) (= Cythere hodgii Brady, 1866). This species differs from true
Ruggieria species by the presence of an anterior vestibulum. This diagnostic fea-
ture seems not sufficient to distinguish a subgenus, but some slight differences
in hinge structure between both subgenera are observable as well (see Ruggieri,
1967b, textfig. 21).

Subgenus Ruggieria Keij, 1957

Diagnosis: No anterior vestibulum present. Hinge holamphidont.

Cythere tetraptera Seguenza, 1880, p. 125, pI. 12, fig. 9.
Ruggieria tetraptera tetraptera (Seguenza), Ruggieri, 1962b, p. 47, pI. 5, figs. 11-13; Ruggieri,
1963, p. 11" textfigs. 7-9, pI. 1, fig. 1; Dieci & Russo, 1964b, p. 68, pI. 11, fig. 6; Ruggieri, 1967b,
p. 361, textfigs. 17-20.

Remarks: Ruggieria (Ruggieria) tetraptera angustata (Seguenza, 1880), charac-
terized by some accessory longitudinal ridges, is lacking in our material.

R. tetraptera tetraptera was originally described from the Miocene of Bene-
stare, Calabria.
Occurrence: Gavdos: Gavdos 336. Crete: Roka 105; Kissamou 368; Apostoli



814,850; Tefeli 1, 34; Asteri 848-849, 884; Francocastello 817; Iraklion 46. Kar-
pathos: Pigadia 2. Rhodos: Kritika 8-9.

Subgenus Keijella Ruggieri, 1967

Type species: Cythere hodgii Brady, 1866.
Diagnosis: Anterior vestibulum present. Hinge hemiamphidont.

Cythere hodgii Brady, 1866a, p. 373, pI. 59, fig. 3.
Cythere punetigibba Capeder, 1902, p. 14, pI., fig. 26.
Ruggieria (Keijella) hodgii (Brady), Ruggieri, 1967b, p. 362, textfigs. 21-23.

Remarks: Originally described from the Levant.
Dimensions: LlH/B = 0.75/0.41/0.23 mm.
Occurrence: Crete: Barbara 36.

Genus Aurila Pokorny, 1955

Synonym: Auris Neviani, 1928 (preoccupied).
Type species: Cythere convexa Baird, 1850.
Diagnosis: Carapace ear-shaped to subtriangular in lateral view. Surface smooth,
pitted or reticulate. A ventrolateral keel may be present. Hinge holamphidont.

Mutilus (Aurila) albicans Ruggieri, 1958, p. 133, textfigs. 1, 2, 16-19, 20, 21, 26, 27 Dieci &
Russo, 1964b, p. 62, pI. 10, fig. 4.

Remarks: A. albicans is characterized by a strongly convex dorsal margin and
a ventrally rather straight carapace, so that the lateral outline is often strikingly
triangular. The lateral surface is finely punctate. The lower part of the anterior
margin and the subventral caudal process are smooth or spinose.

Originally described from the Upper Miocene ("Sahelian") of the Republic
of San Marino.
Dimensions: LlH/B = 0.97/0.67/0.27 mm.
Occurrence: Gavdos: Gavdos 336, 341. Crete: Roka 105; Apostoli 814, 850;
Tefeli 1, 34; Barbara 36.



Aurila aspidoides Uliczny, 1969, p. 16, pI. 1, figs. 3, 4, pI. 10, figs. 4, ;.

Remarks: This species is easily recognized by the large dimensions of the laterally
distinctly compressed valves, which are densely covered by small pits. Along
the anterior margin some rectangular depressions are found. A. veniliae Uliczny
(1969) is more reniform and dorsally less convex.
Dimensions: LlH/B = 0.85-1.0/0.55-0.60/0.18 mm (left valve).
Occurrence: Crete: Francocastello 817. Rhodos: Vasfi 34a .

Cypridina cicatricosa Reuss, 18;0, p. 67, pI. 9, fig. 21.
Cythere cicatricosa (Reuss), Capeder, 1902, p. 8, pl., fig. 8.
Hemicythere cicatricosa (Reuss) arborescens, Ruggieri, 19;Ob, (non Cythere arborescens Brady,
186;), p. 3;, textfigs. 9, 21.
Aurila cicatricosa (Reuss), Oertii, 19;6, p. 97, pI. 13, figs. 3;7-360.

Remarks: The species is well characterized by its compact shape and the finely
punctate lateral surface, mostly with five angular depressions along the anterior
margm.
Dimensions: LlH/B = 0.90/0.62/0.30 mm (left valve).
Occurrence: Crete: Roka 105; Apostoli 850; Tefeli 34.

Aurila convexa emathiae Uliczny, 1969, p. 22, pI. 1, figs. 7, 8, pI. 11, figs. 3, 4.

Remarks: This form differs from the nominate by the larger size and the pro-
nounced pits at the anterior and posterior ends, which pits may contain up to
four puncta. In dorsal aspect the sides are more convex than in Aurila convexa
sensu Uliczny (1969).
Dimensions: LlH/B = 0.93/0.64/0.30 mm (left valve).
Occurrence: Crete: Asteri 884.

Hemicythere cicatricosa (Reuss) cruciata Ruggieri, 19;Ob, p. 32, textfigs. 17-20, pi. 1, fig. ;.

Remarks: Originally described from the Pleistocene of Imola in northern Italy.
Dimensions: LlH/B = 1.0/0.70/0.35 mm (left valve).
Occurrence: Crete: Iraklion 46. Karpathos: Pigadi'a 2. Rhodos: Kritika 8-9.



Aurila cruciata minor Uliczny, 1969, p. 24, pI. 2, fig. 1, pI. 11, fig. 15.

Remarks: This subspecies differs from the nominate by a smaller size and a smal-
ler opaque spot, which is more or less cruciform. Generally the pits on the lateral
surface are of different size and distributed as indicated by Uliczny. However,
in our material several specimens occur whose central region is more closely
pitted. These individuals are well within the variation of the subspecies. Also
included are individuals with a more convex margin as found in Uliczny's figures.
Dimensions: LlH/B = 0.80/0.55/0.24 mm (left valve).
Occurrence: Crete: Apostoli 814; Asteri 848-849, 884; d. Barbara 32. Karpa-
thos: Pigadia 2. Rhodos: Kritika 8-9.

Cythere defarmis Reuss, 1850, p. 69, pI. 9, fig. 25; Bosquet, 1852, p. 82, pI. 4, fig. 4.
Pokornyella ? deformis (Reuss), Gramann, 1969, p. 503, pI. 36, fig. 5.

Remarks: Our specimens agree well in size and general shape with Reuss' figures.
Hemicythere deformis minor Moyes (1965) would differ from this form by its
smaller size and the frequent presence of a more pronounced, sometimes thorn-
like ridge at the posterodorsal 'angle. Specimens from Moulin de Bernachon (type
section of the Aquitanian) showed that this short ridge is sometimes hardly
present. Such individuals better resemble the nominate species. However, our
individuals have short ridges ventrolaterally and lower down at the posteroven-
tral angle. In typical H. deformis minor only such a posteroventral ridge is
found. Moreover, in our form there is a small knob-like extension just above
the short ventrolateral ridge. Sexual dimorphism in A. deformis deformis is dis-
tinct. Males are relatively elongate and low, females are shorter, and dorsally
more convex, comparable to the figure of Bosquet (pI. 4, fig. 4a).
Dimensions: LlH/B = 1.07/0.66/0.37 mm (left valves).
Occurrence: Crete: Apostoli 814, 850; Tefeli 1, 34; Khairetiana 292.

Aurila diecii n. sp. (Pl. 8, figs. 8, 9)

Etymology: named in honour of Dr. G. Dieci, Modena, Italy.
Holotype: a left valve.
Paratypes: 87 valves (including complete carapaces).
Type locality: Section Drosi, exposure 34.
Type level: Tefeli Formation (sample 6-117), Upper Miocene ("Tortonian").
Diagnosis: A species of the genus Aurila, characterized by a nearly semicircular



lateral outline, a ventrolateral keel, a posterodorsal extenSIOn and a smooth,
thickened area at the place of the muscle scars.
Description: Carapace nearly semicircular in lateral view. Dorsal margin strong-
ly convex, gradually merging into the anterior margin, ventral margin nearly
straight. Greatest height occurs in the middle. The ventrolateral keel is distinct.
Behind this keel is a small additional ridge-like extension. Most specimens possess
a distinct posterodorsal process. The lateral surface is covered with rectangular
to rounded pits, arranged in concentric rows near the anterior and dorsal mar-
gins. Overlying the muscle scars a smooth and elongated, thickened area is found.
The eye tubercle is distinct. In dorsal view the greatest width is found just behind
the middle. Internal features are those of the genus.
Dimensions: L/HIB = 0.68/0.45/0.22 mm (holotype, left valve), ± 0.671 ± 0.441
± 0.36 mm (paratypes, complete carapaces).

Remarks: This species strongly resembles Mutilus (Aurila) sp. Dieci & Russo, 1967
(= Hemicythere ? d. deformis Dieci & Russo, 1964) in outline and ornamenta-
tion of the lateral surface.

However, Dieci & Russo's form is smaller and possesses a stout posteroventral
spine, which is lacking in our specimens. Nevertheless, A. diecii may be identical
with the forms described by Dieci & Russo.
Occurrence: Crete: Tefeli 1, 34; Khairetiana 292; Barbara 1b, 36.

Aurila freudenthali n. sp. (PI. 9, fig. 3)

Etymology: named in honour of Dr. T. Freudenthal, Bordeaux, France.
Holotype: a left valve.
Paratypes: 126 valves (including complete carapaces).
Type locality: Section Exopolis, exposure 850.
Type level: Apostoli Formation (sample 850-B), Upper Miocene ("Tortonian").
Diagnosis: A species of the genus Aurila, characterized by a nearly semicircular
lateral outline and a pronounced ventral swelling, which is ventrally flattened.
L'ateral surface coarsely punctate.
Description: Carapace relatively large, nearly semicircular in lateral view. Dor-
sal margin distinctly convex, ventral margin slightly convex. Anterior margin
obliquely rounded, gradually passing into the dorsal margin. Posterior margin
short, nearly straight and oblique. The greatest height occurs just behind the eye
tubercle. The venter is pronounced, ventrally flattened and bordered by a ridge,
along which relatively small pits are arranged in one or two rows. The flattened
side of the swelling is ornamented with similar rows of pits, alternating with
long but low ridges. The remaining part of the surface is covered with relatively
large subrectangular, circular to oval pits, which near the dorsal and anterior



margins are arranged in rows. At the place of the muscle scars pits are smaller.
Carapace with greatest width approximately in the middle. Internal features
are those of the genus. The difference between left and right valves is relatively
small. The right valves are posterodorsally more angular.
Dimensions: LlH/B = 0.88/0.58/0.13 mm (holotype, left valve), ± 0.90/ ± 0.511
±0.13 mm (paratypes, right valves).
Remarks: A. freudenthali resembles Mutilus (Aurila) longus Ruggieri (1962) in
lateral outline but differs from this species by a sharper-keeled venter, the pre-
sence of rows of angular pits along the margins and a distinctly larger size.
Occurrence: Gavdos: ? Gavdos 336. Crete: Roka 105; Apostoli 814, 850; Tefeli
1, 34; Khairetiana 292; Barbara 36.

Etymology: named after the village of Pigadia, Karpathos.
Holotype: a left valve.
Paratypes: 14 valves (including complete carapaces).
Type locality: Section Pigadia, exposure 2.
Type l'evel: Pigadia Formation (sample VK 14), Upper Pliocene.
Diagnosis: A species of the genus Aurila, characterized by a more or less semi-
circular lateral outline and a compressed alar-like extension in the posteroventral
regIOn.
Description: Carapace relatively small, more or less semicircular in lateral view.
Dorsal margin convex, ventral margin nearly straight. Anterior margin obliquely
rounded. Posterior margin posteroventrally ending in a short truncate caudal
process. Greatest height occurs at the eye tubercle. In front of the caudal process
there is a compressed alar-like extension. Lateral surface with rather large pits
and reticulation in between. Along the anterior margin there are three concentric
rows of relatively large meshes, along the dorsal margin a single row of large
depressions. All meshes are more or less polygonal or rectangular in outline. In
dorsal view the greatest width occurs at the posteroventral extension. Internal
features are those of the genus.
Dimensions: LlHIB = 0.68/0.41/0.20 mm (holotype, left valve), ±0.68/0.40-
0.43/0.31-0.35 mm (paratypes, complete carapaces).
Remarks: This form may be identical with Aurila sp. A. (Uliczny, 1969, p. 44,
pI. 14, fig. 2) from the Pliocene of Cephalonia. A. pigadiana diffe1"s from A.
ulicznyi n. sp. by the lack of a pronounced subcentral swelling.
Occurrence: Crete: Asteri 884. Karpathos: Pigadia 2.



Aurila praeapuliana Uliczny, 1969, p. 38, pI. 3, fig. 2, pI. 13, fig. 4.

Remarks: This species is characterized by a thick-shelled carapace with a narrow
ventrolateral keel and subrectangular to slit-like depressions on the lateral sur-
face. The depressions are largest behind the anterior margin.
Dimensions: LlH/B = 0.86/0.54/0.23 mm (left valve).
Occurrence: Rhodos: Kritika 8-9.

Cythere punctata von Muenster, 1830, p. 62.
Cytherina punctata (von Muenster), Roemer, 1838, p. 515, pI. 6, fig. 5.
Cythere convexa Baird, 1850a, p. 174, pI. 21, fig. 3.

Remarks: Although the differences between A. convexa and A. punctata are not
well established, authors commonly treat both forms as different species. This
may be correct, although such procedure cannot be based on the original descrip-
tions, which are too schematic.

In our extensive material, which includes numerous pre-adult valves, we were
not able to separate adequately A. convexa and A. punctata, neither in the way
indicated by Ruggieri (1962, p. 38) nor with the methods described by Bassiouni
(1966, p. 638) or Uliczny (1969, p. 22, 40). For this reason both taxa are lumped
together, which group may even comprise other punctate taxa as well. However,
certain variants (or subspecies) of both taxa could well be distinguished, e.g. A.
convexa emathiae and A. punetata plagia.
Occurrence: All sections and isolated samples.

Aurila punctata plagia Uliczny, 1969, p. 41, pI. 3, fig. 3, pI. 13, fig. 6.

Remarks: This form is characterized by a posterior "flattening" of the dorsal
margin, a low ventrolateral keel and an ornamentation mainly consisting of sub-
rectangular pits. Behind the anterior margin three more or less parallel rows of
relatively large pits can be recognized. Posteroventrally one or two short spines
may be found. A. punctata nilensis Bassiouni (1966) is smaller and more semi-
circular in lateral outline.
Dimensions: LlH/B = 0.70/0.45/0.20 mm (left valve).
Occurrence: Karpathos: Pigadia 2. Rhodos: Kritika 8-9; Vasfi 34a.



AuriIa sp.1 (Pl. 9, fig. 5)

Remarks: Mainly juvenile valves of this species were available. Both left and
right valves are distinctly elongated. The dorsal margin is somewhat convex, the
ventral margin nearly straight. The ventral swelling is flattened at the base.
Greatest height is situated near the eye spot. The lateral surface is densely covered
with puncta, which are arranged in concentric rows with faint ridges in between.
The lower puncta are relatively large. At the anteroventral margin and on the
slightly pronounced posteroventral caudal process several blunt spines may be
found. No suitable name could be found in the literature. Our form differs from
Aurila speyeri speyeri (Brady) by the more elongate shape, and the arrangement
of the surface pits in concentric rows.
Dimensions: LlH/B = 0.97/0.50/0.26 mm (left valve).
Occurrence: Crete: Khairetiana 292.

Remarks: Some Aurila valves were found, which at first sight resemble A. magnei
Keij (1955). However, comparison with the type material of this species showed
our form to be laterally less flattened. Moreover, they show a well developed
subcentral swelling. In A. magnei a smooth spot is present at the corresponding
place.
Dimensions: LlH/B = 0.78/0.45/0.25 mm (left valve).
Occurrence: Crete: Apostoli 850; Tefeli 34.

Cythere Speyeri Brady, 1867··72, (1868), p. 99, pI. 12, figs. 8-10; Brady, 1868a (pars), p. 222,
pI. 15, fig. 8 (non pI. 15, figs. 9-11).
Cythereis Speyeri (Brady), Mueller, 1894, p. 367, pI. 32, figs. 24, 25, 28, 30.
Hemicythere speyeri (Brady), Ruggieri, 1953b, p. 89, pI. 3, fig. 20.
Aurila speyeri speyeri (Brady), Uliczny, 1969, p. 46, pI. 13, figs. 8-9.

Remarks: A. speyeri speyeri was originally described from the island of Sira,
Eastern Mediterranean. Examination of Brady's material from Tenedos showed
that two different forms were included here. The second non-typical form is
different from A. speyeri speyeri in size, shape and arrangement of the pits. It is
very similar to or perhaps even identical with A. punctata punctata of authors
(e.g. Uliczny, 1969).
Dimensions: LlH/B = 1.02/0.58/0.22 mm (left valve).
Occurrence: Rhodos: Vasfi 34a.



AuriIa ulicznyi n. sp. (Pl. 8, figs. 13, 14)

Etymology: named in honour of Dr. F. Uliczny, Port Gentil, Gabon.
Holotype: a complete carapace.
Paratypes: 72 valves (including complete carapaces).
Type l'ocality: Section Kritika, exposure 8-9.
Type level: Kritika Formation (sample MUR 63), Upper Pliocene.
Diagnosis: A species of the genus Aurila, characterized by a carapace with a sub-
trapezoid lateral outline, reticulate lateral surface, a prominent posteroventral
alar prolongation, and 'a rounded elevation at the place of the muscle scars.
Description: Carapace relatively small, subtrapezoid in lateral view. Dorsal mar-
gin slightly sinuous and sloping backwards. Ventral margin nearly straight to
sinuous. Greatest height at the small eye tubercle. Anterior margin broadly roun-
ded, upper part sometimes oblique. Posterior margin with well developed postero-
ventral process. Lateral surface with prominent wing-like extension in the pos-
teroventral region. At the place of the muscle scars a second, rounded elevation
is found. The remaining lateral surface somewhat undulating. Surface completely
reticulate. Largest meshes are found behind the anterior margin. Reticulation
crests are generally rather high. The carapace is compressed in dorsal view, grea-
test breadth occurs at the posteroventral projection. Juveniles generally have a
lower centroventral boss, or it may be entirely lacking.
Dimensions: LlH/B = 0.75/0.45/0.40 mm (holotype, complete carapace), 0.71/
0.42/0.25 mm (paratype, right valve).
Remarks: This form has been described from the Pliocene of Cephalonia as Aurila
sp. B. by Uliczny (1969, p. 45, pl. 14, figs. 3,4). Juveniles agree with specimens
described by Uliczny (1969, p. 45, pl. 14, fig. 2) as Aurila sp. A. ssp. a.

A. ulicznyi differs from Aurila pi:;;adiana n. sp. by the subtrapezoid lateral
outline and by the presence of a rounded boss in the centroventral region.
Occurrence: Crete: Asteri 848-849; Francocastello 817; Iraklion 46. Karpathos:
Pigadia 2. Rhodos: Kritika 8-9; Vasfi 34a.

Cythere venus Seguenza, 1883, p. 48, pI. 1, fig. 7.

Remarks: The carapaces are rather trapezoid in lateral outline. The lateral sur-
face is closely covered with pits. Although our specimens are more densely pitted
than the left valve figured by Seguenza, they are referred to this species because
of the very good agreement with the type description.

Originally described from the Quaternary of Rizzolo.
Dimensions: LlH/B = 0.80/0.50/0.18 mm (left valve).



Occurrence: Crete: Asteri 848-849. Karpathos: Pigadia 2. Rhodos: Kritika 8-9;
Vasfi 34a; Lindos 34a.

Mutilus venetiensis Uliczny, 1969"p. 54, pI. 3, fig. 7, pI. 14, fig. 10, pI. 15, fig. 1.

Remarks: This species differs from A. cimbaeformis (Seguenza, 1882) by a relati-
vely more elongate lateral outline, a thickened dorsal margin and a ridge in dia-
gonal direction across the lateral surface.
Dimensions: LlH/B = 0.72/0.43/0.22 mm (right valve).
Occurrence: Crete: Asteri 848-849, 884; Francocastello 817. Karpathos: Piga-
dia 2.

? Cythere abscisa Terquem, 1878, p. 108, pI. 12, fig. 12.
Aurila veniliae Uliczny, 1969, p. 48, pI. 3, fig. 5, pI. 14, fig. 5.

Remarks: The lateral surface of this species is covered with numerous fine puncta.
On the lower part of the flattened venter some low, predominantly longitudinal
ridges are present. Some subrectangular depressions occur along the anterior mar-
gin. Cythere abscisa Terquem resembles Uliczny's species in lateral outline, and
possibly in ornamentation as well.
Dimensions: LlH/B = 0.88/0.54/0.20 mm (left valve).
Occurrence: Karpathos: Pigadia 2. Rhodos: Kritika 8-9; Vasfi 34a; Lindos 34a.

aff. Hemicythere cimbaeformis vitrocincta Ruggieri, 1950b, p. 42, textfigs. 23-25, pI. 1, fig. 9.

Remarks: Only pre-adult valves are found. This species was originally described
from the Pleistocene of Imola, northern Italy.
Dimensions: LlH/B = 0.64/0.39/0.15 mm (juvenile valve).
Occurrence: Crete: Asteri 848-849, 884.

Genus Basslerites Howe, 1937

Synonym: Basslerella Howe, 1935 (preoccupied).
Type species: Basslerella miocenica Howe, 1935.
Diagnosis: Carapace elongate-ovate, posterior end obtuse. Lateral surface smooth.
Hinge hemiamphidont.



Basslerites berchoni (Brady)

Cythere Berchoni Brady, 1867-72, (1869), p. 117, pI. 14, figs. 3-4.
Cythereis teres, Mueller, 1894 (non Cythere teres Brady ,1869), p. 379, pI. 29, figs. 6, 15.
Basslerites teres, Ruggieri, 1950b (non Cythere teres Brady, 1869), p. 42, textfig. 26.

Remarks: This species was originally described from off the coast at Port-Said
(Egypt).
Occurrence: Rhodos: Lindos 34a.

Genus Bradleya Hornibrook, 1952

Type species: Cythere arata Brady, 1880.
Diagnosis: Carapace subrectangular in lateral view, relatively high. Dorsally
with a distinct rib; ventrolaterally with a prominent keel-like ridge. No caudal
process. Lateral surface smooth or reticulate. Hinge hemiamphidont.
Remarks: According to Van Morkhoven (1963, p. 160) it is doubtful whether
taxa with a median longitudinal ridge, a relatively pronounced subcentral tuber-
cle and an almost smooth posterior tooth in the right valve may be included in
this genus. For instance, B. dictyon Hornibrook, 1953 (non Cythere dictyon
Brady, 1880), Cythereis dictyon, van den Bold, 1946 (non C. dictyon Brady,
1880) and our form discussed below, may belong to a separate genus since they
differ true Bradleya species by the possession of a median ridge (see Benson, 1964,
p.34).

Bradleya ? sp. (PI. 9, fig. 13)

Remarks: This species resembles B. dictyon, Hornibrook (1953) (non Cythere
dictyon Brady, 1880) by the presence of a. similar median ridge and in the pro-
minent reticulation. However, in our species the dorsal ridge is not distinctly
convex but nearly straight. It bends downwards behind the weakly developed
eye tubercle, where it is connected with the median longitudinal ridge. Compared
with Hornibrook's form yet another distinct ridge runs downwards to the median
ridge behind the eye tubercle. The ventrolateral ridge continues in forward direc-
tion turning upwards parallel to the anterior margin.
Dimensions: LlH/B = 0.95-1.02/0.52-0.55/ ± 0.26 mm.
Occurrence: Crete: Asteri 848-849, 884; Francocastello 817; Barbara 32.

Genus Caudites Coryell & Fields, 1937

Type species: Caudites medialis Coryell & Fields, 1937.
Diagnosis: Carapace elongate-subtriangular in lateral view. Surface mostly with



more or less longitudinally directed ridges, but without coarse reticulation. Free
inner lamella locally fused to the outer lamella. Hinge holamphidont.

Cytherina calceolatus Costa, 1853, p. 185, pI. 16, fig. 14.
Caudites calceolatus (Costa), Masoli, 1968, p. 26, pI 2, fig. 14, pI. 7, figs. 99, 100; Uliczny,
1969, p. 49, pI. 14, fig. 6.

Remarks: In our material juveniles predominate. These valves are transparent,
finely punctate and they possess 3 or 4 backward directed spines on the posterior
half of the ventral margin.
Occurrence: Gavdos: Gavdos 336. Crete: Kissamou 368; Tefeli 34; Khairetiana
292; Asteri 848-849, 884; Francocastello 817; Barbara 32; Iraklion 46. Karpa-
thos: Pigadia 2. Rhodos: Kritika 8-9; Vasfi 34a.

Genus Hermanites Puri, 1955

Synonym: Hermania Puri, 1954 (preoccupied).
Type species: Hermania reticulata Puri, 1954.
Diagnosis: Carapace subrectangular in lateral view, with a ventral and a postero-
dorsal ridge and with a prominent subcentral tubercle. Lateral surface reticulate.
Hinge holamphidont.

Cypridina Haidingeri Reuss, 1850, p. 78, pI. 10, fig. 13.
Cythereis haidingeri (Reuss), Ruggieti, 1953b, p. 76, pI. 2, fig. 12.
Trachyleberis haidingeri (Reuss), Keij, 1955, p. 125, pI. 6, fig. 10.
Hermanites haidingeri rectangularis Ruggieri, 1962b, p. 23, textfigs. 23, pI. 2, figs. 1-5.
Hermanites haidingeri minor Ruggieri, 1962b, p. 25, pI. 2, figs. 6-10; Dieci & Russo, 1964b,
p. 71, pI. 12, fig. 3; Catbonnel, 1969, p. 118, pI. 6, fig. 1.

Remarks: This form resembles H. haidingeri antiquus Moos, 1965. It differs
mainly from Moos' subspecies in being more inflated and by the absence of la-
mella-like dorsal, ventral and anterior ridges. Our impression that H. haidingeri
minor and H. haidingeri rectangul'aris are based on aberrant valves is confirmed
by Dr. G. Ruggieri (personal communication).
Occurrence: Gavdos: Gavdos 336, 341. Crete: Roka 105; Kissamou 105, 368;
Apostoli 814, 850; Tefeli 1, 34; Khairetiana 292; Asteri 848-849, 884; Barbara
32. Karpathos: Pigadia 2.



Genus Mutilus Neviani, 1928

Type species: Cythereis (Mutilus) laticancellata Neviani, 1928 (designation by
Ruggieri, 1956).
Diagnosis: Carapace subrectangular in lateral view. Lateral surface coarsely
reticulate, with deep interspaces each containing one to three tubular normal
pore canals. Hinge holamphidollt.
Remarks: In our generic definition special diagnostic weight is given to the pre-
sence of tubular pore canals.

Mutilus dohrni Uliczny, 1969, p. 52, pI. 3, fig. 6, pI. 14, fig. 8.

Remarks: This form differs from M. retiformis (Terquem) by the thicker and
lower muri of the surface reticulation. Tubes of the normal pores are less promi-
nent.
Dimensions: LlH/B = 0.82/0.56/0.50 mm (complete carapace).
Occurrence: Crete: Francocastello 817; Iraklion 46. Karpathos: Pigadia 2. Rho-
dos: Kritika 8-9.

Cythere retiformis Terquem, 1878, p. 116, pI. 13, fig. 16.
Cythereis (Mutilus) laticancellata Neviani, 1928a, p. 93, pI. 2, figs. 66-68.
Mutilus retiformis (Terquem), Ruggieri, 1956, p. 169, textfigs. 2, 3; Uliczny, 1969, p. 53, pI. 14,
fig. 8.

Remarks: This species was originally described from Rhodos. It can be suffi-
ciently well recognized from Terquem's figures.
Dimensions: LlH/B = 0.81/0.50/0.25 mm.
Occurrence: Crete: Asteri 848-849, 884; Francocastello 817; Barbara 32. Kar-
pathos: Pigadia 2. Rhodos: Kritika 8-9.

Type species: Cypridina ungeri Reuss, 1859.
Diagnosis: Carapace subtriangular to subrectangular in lateral view, relatively
large and calcified. Lateral surface ornamented with some broad, longitudinal
ridges. Interspaces partly reticulate. Hinge holamphidont. No vestibula.



Cythere h-scripta Capeder, 1900, p. 61, pI. 1, fig. 1.
Hemicythere polyptycha, Ruggieri, 1953b, (non Cypridina poLyptycha Reuss, 1850), p. 92, pI. 6,
fig. 61.
Mutilus (Aurila) ? pulchra Stancheva, 1962, p. 40, pI. 4, fig. 10.
Pachycaudites h-scripta (Capeder), Uliczny, 1969, p. 57, pI. 3, figs. 8, 9, pI. 15, fig. 2.

Remarks: Although resemblance exists in internal features between this species
and P. ungeri (Reuss), the type species of Pachycaudites, the overall shape and
ornamentation of our forms are so much different that the generic position (as
well as that of Cypridina polyptycha Reuss (1850) and P. sp. Uliczny) is con-
sidered doubtful. The muscle scar pattern of P. ? h-scripta consists of four adduc-
tor muscle scars, of which the lower three are subdivided, and three frontal scars.

Mutilus (Aurila) ? pulchra Stancheva from the Neogene ("Tortonian") of
northwestern Bulgaria perfectly corresponds to our species in shape and orna-
mentation.
Occurrence: Crete: Asteri 848-849, 884; Barbara 32. Karpathos: Pigadia 2. Rho-
dos: Kritika 8-9.

Cypridina Ungeri Reuss, 1850, p. 79, pI. 11, fig. 11.
Caudites ungeri (Reuss), Ruggieri, 1962b, p. 42, pI. 5, figs. 1-5; Dieci & Russo, 1964b, p. 67,
pI. 12, fig. 7.
Pachycaudites ungeri (Reuss), Uliczny, 1969, p. 59, pI. 15, fig. 3.

Remarks: Juveniles lack prominent ridges, but they have two, rather pointed
posterior extensions. The lateral surface of these individuals is vaguely reticulate
with the interspaces densely covered with puncta.

Originally described from the "Leithakalk" of St. Nikolai near Wildon in the
Vienna Basin.
Ocdurrence: Crete: Apostoli 814, 850; Tefeli 34; Khairetiana 292; Asteri 848-
849, 884; Francocastello 817; Barbara 32; Iraklion 46 (reworked?). Karpathos:
Pigadia 2.

Genus Quadracythere Hornibrook, 1952

Type species: Cythere truncula Brady 1898.
Diagnosis: Carapace subquadrate-subrectangular in lateral view, with a short
subventral caudal process. Lateral surface heavily ornamented with distinct dor-
somarginal and ventrolateral ribs. Hinge holamphidont.
Remarks: The subgenus is thought to comprise three subgenera, Quadracythere
s. str., Hornibrooke'lla Moos, 1965, and Tenedocythere n. subgen.



Subgenus Tenedocythere n. subgen.

Type species: Cythere prava Baird, 1850.
Etymology: Cythere from Tenedos.
Diagnosis: A subgenus of Quadracythere characterized by a lateral surface with
some longitudinal ridges, a smooth posterior tooth in the right valve and anterior
marginal pore canals without thickened median parts.
Remarks: Typical Quadracythere species are strongly reticulate and they lack
superimposed longitudinal ridges. The posterior tooth of the right valve is lobed,
and the anterior marginal pore canals have a median swelling. Hornibrookella
Moos (1965) proposed as a subgenus of Quadracythere comprises species in which
the uppermost adductor muscle scar is subdivided into two sll1al~erspots. The
orientation and shape of the posterior tooth in the right valve is also different
by being lobate and placed perpendicular to the upper part of the posterior mar-
gin. Additional longitudinal ridges are lacking.

The following taxa are placed in our new subgenus: Cythere prava Baird
(1850), Cypridina corrugata Reuss (1850), Cypridina sulcatopunctata Reuss
(1850), Quadracythere ? sulcatopunctata mediterranea Ruggieri (1962), Qua-
dracythere prava salebrosa Uliczny (1969). The internal features of C. corru-
gata Reuss and C. sulcatopunctata Reuss are not well known.

Quadracythere ? sulcatopunctata mediterranea Ruggieri, 1962b, p. 30, pI. 3, figs. 1-4; Dieci &
Russo, 1964b (pars), p. 65, pI. 11, fig. 1 (non pI. 11, fig. 2).

Remarks: Originally described from the "Tortoni an" of Erma (central Sicily).
Dimensions: LlH/B = 0.85/0.50/0.25 mm.
Occurrence: Gavdos: Gavdos 341. Crete: Apostoli 850; TefeE 34; Khairetiana
292; Barbara 1b, 36?

Cythere prava Baird, 1850b, p. 256, pI. 18, figs. 13-15.
Cythere dissimilis Brady, 1868b, p. 222, pI. 15, figs. 12, 13.
Cythereis prava (Baird), Mueller, 1894, p. 376, pI. 29, figs. 22, 27, pI. 31, figs. 31, 32, 34,
pI. 36, figs. 31, 32.
Cythereis polygonata Rome, 1942, p. 25, pI. 3, fig. 60, pI. 5, fig. 62, pI. 6, fig. 61, pI. 7, figs. 58,59.

Remarks: Cythere dissimilis, originally described from Tenedos, and Cythereis
polygonata, originally described from the Mediterranean off Monaco, are both
based on larvae. The material of C. dissimilis from Tenedos, present in the Brady
Collection (Allen Hancock Museum in Newcastle-upon-Tync, England) appears
to consists of juveniles. Also the material of C. polygonata in the Rome Collec-



60n, present at the Geological Institute of Louvain (Belgium), appears to b~
composed of juvenile specimens only. The similar ornamentation indicates that
both forms are juveniles of Q. prava (Baird). C. prava and C. dissimilis were both
originally described from Tenedos, off the west coast of Turkey.
Occurrence: Crete: Asteri 848-849, 884; Francocastello 817. Karpathos: Pigadia
2. Rhodos: Kritika 8-9; Vasfi 34a; Lindos 34a.

Quadracythere prava salebrosa Uliczny, 1969, p. 70, pI. 4, figs. 3, 4.

Remarks: This form differs from Q. prava (Baird) by the presence of five relati-
vely long, longitudinal ridges between the posterodorsal and ventrolateral ridge.
The schematic type figure of Cythere corrugata Terquem (1878, p. 118, pI. 13,
fig. 20) shows a comparable ornamentation, but it would differ from Q. salebrosa
by the presence of a distinct subcentral tubercle.
Dimensions: LlH/B = 0.85/0.50/0.25 mm.
Occurrence: Crete: Asteri 848-849, 884; Francocastello 817.

Genus Urocythereis Ruggieri, 1950

Type species: Cytherina favosa Roemer, 1838.
Diagnosis: Carapace elongate - subrectangular in lateral view. Lateral surface
coarsely reticulate or with large foveoles. Hinge holamphidont.

Urocythereis favosa n. subsp. Bassiouni, 1966, p. 635, pI. 40, figs. 8, 9.
Urocythereis favosa exedatct Uliczny, 1969, p. 62, pI. 4, fig. 5, pI. 15, fig. 4.

Remarks: This form intergrades with the nominate subspecies. In typical speci-
mens elongated interspaces are present anteroventrally behind a well developed
ridge, which runs parallel to the anterior margin. The crests of the lateral orna-
mentation are of variable thickness. The posteroventral part of the surface orna-
mentation is more irregular because of the near-absence of crests.
Dimensions: LlH/B = 0.85/0.45/0.25 mm.
Occurrence: Crete: Asteri 884. Rhodos: ? Kritika 8-9.

Cytherina favosa Roemer, 1838, p. 516, pI. 6, fig. 7.
Urocythereis favosa (Roemer), Ruggieri, 1950b, p. 28, textfigs. 10-14, pI. 1, fig. 4.
Hemicythere (Urocythereis) favosa (Roemer), Ruggieri, 1953b, p. 95, pI. 1, fig. 5.



Remarks: Type locality of this form is Castell' Arquato.
Dimensions: LlH/B = 0.89/0.47/0.25 mm.
Occurrence: Crete: Asteri 848-849, 884; Francocastello 817; Barbara 32. Karpa-
thos: Pigadia 2. Rhodos: Kritika 8-9; Vasfi 34a; Lindos 34a.

Cythereis margaritifera Mueller, 1894, p. 368, pI. 32, figs. 26, 29, 32, 35-37.
Hemicythere (Urocythereis) margaritifera (Mueller), Ruggieri, 1953b, p. 94, pI. 1, fig. 6.
Urocythereis margaritifera margaritifera (Mueller), Uliczny, 1969, p. 65, pI. 15, fig. 8.

Remarks: This form is well characterized by a carapace surface covered with
circular elliptic or irregularly shaped pits. In contrast with U. margaritifera alba
Uliczny (1969) these pits are relatively widely spaced and less ::mgular in outline.
Dimensions: LlH/B = 0.88/0.42/0.40 mm (complete carapace).
Occurrence: Crete: Francocastello 817. Karpathos: Pigadia 2. Rhodos: Kritika
8-9.

Cythere lumbricularis Terquem, 1878, p. 105, pI. 12, fig. 6.
Urocythereis labyrinthica labyrinthica Uliczny, 1969, p. 93, pI. 4, fig. 6, pI. 15, fig. 5.

Remarks: This species is well characterized by its typical ornamentation compo-
sed of long sinuous crests. A similar ornamentation is found in C. lumbricularis
Terquem.

Originally described from the Pliocene or Pleistocene of Rhodos.
Dimensions: LlH/B = 0.90/0.45/0.27 mm.
Occurrence: Crete: Asteri 848-849, 884; Francocastello 817; Iraklion 46. Karpa-
thos: Pigadia 2. Rhodos: Kritika 8-9; Vasfi 34a.

Cythere sororcula Seguenza, 1880, p. 192, 289, pI. 14, fig. 18.
Urocythereis sororcula (Seguenza), Uliczny, 1969, p. 67, pI. 4, fig. 8, pI. 16, fig. 1.

Remarks: U. sororcula is characterized by the presence of elongate grooves more
or less parallel to the anterior margin. The groove immediately behind the ante-
rior margin is longest.

This species was originally described from Pliocene deposits of the Province
of Reggio di Calabria.
Dimensions: LlH/B = 0.85/0.45/0.22 mm.
Occurrence: Crete: Barbara 32. Rhodos: Vasfi 34a.



Genus Cytheretta Mueller, 1894

Type species: Cytheretta rubra Mueller, 1894.
Diagnosis: Carapace elongate-ovate in lateral view. Later2J surface smooth, pit-
ted, reticulate or with several low ridges, or with three conspicuous longitudinal
ridges and a dentellate posterior end. Hinge holamphidont. Inner lamella very
wide.
Remarks: The genus is thought to comprise two subgenera, Cytheretta s. str. and
Flexus Neviani, 1928.

Subgenus Cytheretta Mueller, 1894

Synonyms: Pseudocytheretta Cushman, 1906
Cylindrus Neviani, 1928
Prionocytheretta Mehes, 1941.

Diagnosis: Carapace elongate-ovate in lateral view. Lateral surface ornamenta-
tion not consisting of three conspicuous longitudinal ridges.

Cythere Jurinei, Brady, 1866a (non Cythere Jurinii von Muenster, 1830), p. 372, pI. 59, fig. 1.
Cythere Jurinei, Capeder, 1900 (non Cythere Jurinii von Muenster, 1830), p. 66, pI., fig. 14.
Cythere Jurinei, Capelli, 1905 (non Cythere Jurinii von Muenster, 1830), p. 319, pI. 10, fig. 32.
Cythereis (CyLindrus) Jurinei, Neviani, 1928a, (non Cythere Jurinii von Muenster, 1830), p. 106,
pI. 2, figs. 94-96.
Cytheretta jurinei, Ruggieri, 1950b, (non Cythere Jurinii von Muenster, 1830), p. 11, textfig. 3,
pI. 1. fig. 11.
Cytheretta adriatica Ruggieri, 1952b, p. 94.
Cytheretta ruggierii Puri, 1958, p. 186, pI. 2, figs. 1-5.

Remarks: This species has been confused with Cytheretta Jurimi von Muenster,
which species seems to be restricted to Oligocene and Lower Miocene deposits.
Comparison of our specimens with material from the Lower Miocene of the Aqui-
raine Basin, present in the Utrecht Micropaleontological Collection and originally
studied by Keij (1955), showed that C. Jurinii reaches greater maximum size and
is more elongate. Its lateral surface is smooth or in the posterior part ornamented
with short, pitted grooves, the number of which varies from three to six (compare
also Triebel, 1952, pI. 3, figs. 16, 17 and Keij, 1957, pI. 10, fig. 1). Characteristic
specimens of C. adriatica have five to twelve pitted grooves, which are also
longer. The anterior area may be smooth.



According to the type description and figures Cytheretta ruggierii Puri com-
prises individuals, the lateral surface of which is covered with numerous long,
longitudinal ribs with single rows of pits in between. This species was originally
described from Rimini, Adriatic Sea. Examination of topotype material showed
that this type of ornamentation is identical with that of C. adriatica and may
again cover only the posterior half of the lateral surface. The variation observed
in these topotypes warrants the placing of this species in [he synonymy of C.
adriatica.

C. adriatica was originally described from the Pleistocene of Imola.
Occurrence: Crete: Asteri 848-849, 884; Iraklion 46. Karpathos: Pigadia 2.

Cythere Jurinei von Muenster var. semiornata Egger, 1858, p. 419, pI. 3, fig. 7.
Cythere semi-sulcata Capeder, 1902, p. 14, pI., fig. 29.
Cytheretta semiornata (Egger), Witt. 1967, p. 75, pI. 7, figs. 11-15.

Remarks: This form bears four to six longitudinal, more or less elevated ridges
and/or grooves on the lateral surface. However, the posterodorsal region is
smooth. The ventrolateral ridges and grooves are longest iJnd extend to near the
anterior margin. The grooves in between the ridges may be pitted.

This form was originally described from the Miocene of Ortenburg (S. Ger-
many).
Dimensions: LlH/B = 0.95/0.47/0.29 mm.
Occurrence: Crete: Roka 105; Apostoli 814.

Cytherina subradiosa Roemer, 1838, p. 517, pI. 6, fig. 20.
Ilyobates ? Judaea Brady, 1~67-72, (1868), p. 112, pI. 13, figs. 17, 18.
Cytheretta rubra Mueller, 1894, p. 382, pI. 8, figs. 9, 10, 13, 16, pI. 39, figs. 88-22, 24.
Cytheridea subradiosa (Roemer), Namias, 1900, p. 105, pI. 15, fig. 17.

Remarks: Examination of Brady's material of Ilyobates ? ]udaea from off the
coast of Jaffa showed this species to be identical with Cytherina subradiosa
Roemer. See for more extensive synonymy Ascoli (1965, p. 92). Originally des-
cribed from the Pliocene (?) of Castell' Arquato.
Occurrence: Crete: Apostoli 814, 850; Asteri 848-849; Iraklion 46. Rhodos:
Kritika 8-9.

Subgenus Flexus Neviani, 1928

Synonym: Eucytheretta Puri, 1958.



Type species: Cythere plicata von Muenster, 1830.
Diagnosis: Carapace tapering to the posterior end. Lateral surface with three
conspicuous longitudinal ridges. Interspaces smooth or reticulate.

Cypridina plicata, Reuss, 1850, (non Cythere plicata van Muenster, 1830), p. 83, pI. 10, fig. 21.
Cythere plicata, Namias, 1900 (non Cythere plicata van Muenster, 1830), p. 95, pI. 14, fig. 24;
Capelli, 1905, p. 318, pI. 10, fig. 29.
Eucytheretta triebeli Ruggieri, 1962b, p. 49, pI. 5, figs. 8, 9.
Flexus triebeli (Ruggieri), Dieci & Russo, 1964b, p. 75, pI. 11, fig. 1.

Remarks: Only one complete carapace and two isolated valves have been found.
Originally described from the "Calabriano inferiore" of Toscana.

Occurrence: Karpathos: Pigadia 2.

Genus Protocytheretta Puri, 1958

Type species: Cythere daniana Brady, 1869.
Diagnosis: Carapace subrectangular in lateral view, posterior end laterally com-
pressed. Surface with three prominent longitudinal ridges. Interspaces reticulate.

Protocytheretta obtusa Ruggieri, 1962b, p. 48, pI. 6, figs. 1, 2; Dieci & Russo, 1964b, p. 75,
pI. 11, fig. 10.

Remarks: The complete carapace found in our material from Karpathos differs
slightly from the type figure by having a rather distinct ridge connecting the
posterior ends of the dorsal and median longitudinal ridges.

Originally described from the "Tortonian" of Enna (central Sicily).
Dimensions: L/H/B = 0.82/0.41/0.36 mm (complete carapace).
Occurrence: Crete: Asteri 848-849. Karpathos: Pigadia 2.

Genus Loxocauda Schornikov, 1969

Type species: Pseudocythere muelleri Schornikov, 1969.
Diagnosis: Carapace sub rectangular in lateral view, with caudal process. Lateral
surface smooth, with weak ribs or pits. Inner lamella wide, with anterior and
posterior vestibula. Hinge rectodont.



Loxoconcha decipiens Mueller, 1894, p. 347, pI. 27, figs. 10-14, pI. 29, figs. 2, 9.

Remarks: As to carapace morphology this species ought to be placed in the genus
Pseudocythere. However, because of the presence of four adductor muscle scars
only it had better be placed in Loxocauda. Longitudinal costules are not very
distinct in our material.
Dimensions: LlH/B = 0.43/0.22/0.10 mm.
Occurrence: Rhodos: Vasfi 34a.

Synonyms: Normania Brady, 1866
Loxoleberis Sars, 1866.

Type species: Cythere rhomboidea Fisher, 1855 (non Cythere rhomboide.t Brady,
1866) (designation by Brady & Norman, 1889).
Diagnosis: Carapace rhomboidal, ovate or elongate in lateral view. Lateral sur-
face smooth, punctate, reticulate or with ridges. Hinge gongylodont.

Loxoconcha alata Brady, 1868b, p. 223, pI. 14, figs. 8-13; Brady, 1880, p. 122, pI. 27, fig. 6.
Loxoconcha xena Barbeito-Gonzalez, 1971, p. 308, pI. 33, figs. 1, 2.

Remarks: This species is easily recognized by the prominent knob-like extension
in the posteroventral region.

L. alata was originally described from Tenedos, off the west coast of Turkey.
Dimensions: LlH/B = 0.65/0.42/0.30 mm (female valve), 0.67-0.68/0.37-0.38/
0.25 mm (male valve).
Occurrence: Crete: Asteri 884; Iraklion 46. Karpathos: Pigadia 2. Rhodos: Vasfi
34a; Lindos 34a.

Loxoconcha cristatissima Ruggieri, 1967b, p. 374, textfigs. 37, 38.

Remarks: The rather coarse ornamentation of relatively high crests and reticulate
interspaces makes this species easily recognizable.

Originally described from the "Tortonian" of Benestare (Calabria).
Dimensions: LlH/B = 0.71/0.37/0.35 mm.
Occurrence: Crete: Apostoli 814; Tefeli 34; Khairetiana 292.



Loxoconcha granulata Sars, 1866, p. 64; Sars, 1928, p. 219, pI. 102, fig. 1.

Remarks: Originally described from off the coast of Norway.
Occurrence: Crete: Apostoli 814; Asteri 848-849, 884. Rhodos: Vasfi 34a.

Loxoconcha hodonica Pokorny, 1952, p. 308, 352, 391, textfigs. 36, 37, pI. 5, figs. 1, la; Grekoff
& Molinari, 1961, p. 5, pI. 2, figs. 5, 6.
Loxoconcha cf. hodonica Pokorny, Gramann, 1969, p. 509, pI. 34, figs. 1, 2.

Remarks: The general shape as well as the polygonal reticulate ornamentation of
most of our specimens are in agreement with the type figures. In some specimens
the posteroventral extension is hardly developed, however. Others are relatively
elongoate;they are considered to be males.

This species was originally described from the basal horizon of the Congeria
subglobosa beds at Hodonin (Pliocene, Pannonian) in central Czechoslovakia.
Dimensions: LlH/B =0.53-0.57/0.31/0.24 mm (female valves), 0.60/0.27/0.22
mm (male valves).
Occurrence: Crete: Kissamou 368; Apostoli 850; Khairetiana 292.

Loxoconcha mediterranea Mueller, 1894 (non Loxoconcha avellana mediterranea Seguenza,
1885), p. 347"pI. 26, figs. 33-42, pI. 29, figs. 3, 10.
Loxoconcha napoliana Puri, 1963, p. 373; Ruggieri, 1964, p. 518, textfig. 4; Masoli, 1968, p. 53,
pI. 3, fig. 31, pI. 12, figs. 181-184.

Occurrence: Crete: Tefeli 34; Asteri 848-849, 884. Karpathos: Pigadia 2.

Cypridina punctatella Reuss, 1850, p. 65, pI. 9, fig. 15.
Loxoconcha punctatella (Reus)" Keij, 1955, p. 132, pI. 20, figs. 7, 8; Oertli, 1956, p. 69, pI. 9,
figs. 224-232; Keij, 1957, p. 143, pI. 12, figs. 12, 13; Rlfggieri, 1962b, p. 60, pI. 7, figs. 10, 11;
Dieci & Russo, 1964b, p. 84, pI. 13, fig. 12.

Occurrence: Gavdos: Gavdos 341. Crete: Roka 105; Kissamou 105,368; Apostoli
814; Tefeli 34; Khairetiana 292; Barbara lb.

Cythere impressa Baird, 1850a, (non Cythere impressa McCoy, 1844), p. 173, pI. 21, fig. 9.
Cythere rhomboidea Fischer, 1855, p. 656.



Loxoconcha impressa (Baird), Brady, 1868a, p. 433, pI. 25, figs. 35-40, pI. 40, fig. 4; Brady,
Crosskey & Robertson, 1874, p. 185, pI. 8, figs. 1-4; Mueller" 1894, p. 342, pi. 27, figs. 16, 17,
20, pI. 28, figs. 1, 6.
Loxoconcha bairdii Mueller, 1912, p. 306.
Loxoconcha impressa (Baird), Sars, 1928, p. 218, pI. 10l.
Loxoconcha rhomboidea (Fischer), Wagner, 1957, p. 64, pI. 27.
non Cythere rhomboidea Brady, 1866a, p. 381, pI. 62, fig. 5.

Remarks: See for a more extensive synonymy Elofson (1941, p. 322) and Ruggieri
(1952b, p. 72).

The species was originally described from the coasts along the Baltic Sea and
from the Cattegat, between Denmark and Sweden.
Occurrence: Crete: Asteri 848-849,8.84; Barbara 32; Iraklion 46. Karpathos:
Pigadia 2. Rhodos: Kritika 8-9; Lindos 34a.

Loxoconcha guttata, Ruggieri, 1952b, (non Cythere guttata Norman, 1865), p. 74, pI. 4, figs.
7-9; Ruggieri, 1953b, p. 112, pI. 6, fig. 55.
Loxoconcha rubritincta Ruggieri, 1964, p. 521, textfigs. 8-11.

Remarks: Characteristic features of this species are the relatively elongate outline,
the flattened sides, the sharply defined pits of the lateral surface and the promi-
nent "groove" along the posterior and posteroventral margin.

Type locality is Venice beach (Venezia-Lido).
Occurrence: Crete: Asteri 848-849, 884. Karpathos: Pigadia 2.

Loxoconcha stellifera Mueller, 1894, p. 343, pI. 27, figs. 15, 18, pI. 28, figs. 2,7.

Remarks: This species is characterized by a smooth and polished lateral surface
with scattered minute puncta. Colalongo (1965, p. 111, pI. 12, fig. 7) reported
this species from the Le Castella section, but the figured valve seems to be rather
coarsely punctate and better resembles L. rhomboidea (Fischer).
Occurrence: Crete: Asteri 848-849, 884. Karpathos: Pigadia 2. Rhodos: Vasfi 34a.

Loxoconcha tumida Brady, 1869, p. 48, pI. 8, figs. 11, 12; Ruggieri, 1952b, p. 75, pI. 4, figs. 2-6;
Masoli, 1968, p. 55, pI. 3, fig. 34, pI. 12, figs. 191-193; Carbonnel, 1969, p. 183, pI. 13, figs. 23, 24.

Remarks: Originally described from Piraeus and Besika Bay (Greece).
Occurrence: Crete :Asteri 848-849, 884; Francocastello 817; Barbara 32. Karpa-
thos: Pigadia 2. Rhodos: Kritika 8-9; Vasfi 34a; Lindos 34a.



Loxoconcha levis Mueller, 1894 (non Loxoconcha levis Brady, 1870), p. 344, pI. 27, figs. 8, 19,
22, pI. 28, figs. 4, 8.
Loxoconcha turbida Mueller, 1912, p. 308; Ruggieri, 1952b, p. 73, pI. 4, fig. 1.

Remarks: This species is characterized by its subrhomboidal lateral outline with
an obtuse angle in the posterior margin at approximately % of the height from
the ventral margin. The lateral surface is more or less smooth; in the central
region several small pits are found.
Occurrence: Rhodos: Kritika 8-9.

Loxoconcha variesculpta Ruggieri, 1962b, p. 58, text fig. 13, pI. 7, figs. 12, 13; Amta, 1966, p. 4,
textfig. 2, no. 4, textfig. 6, no. 2.

Remarks: The increase in size of the polygonal meshes of the reticulation towards
the ventral margin is not always apparent in our material.

Originally described from the "Tortonian" of Enna (central Sicily).
Occurrence: Crete: Apostoli 814, 850; Tefeli 1, 34.

Loxoconcha versicolor Mueller, 1894, p. 346, pI. 27, fig. 4, pI. 28, figs. 5, 10; Ruggieri, 1964,
p. 520, textfig. 5.

Occurrence: Karpathos: Pigadia 8-9. Rhodos: Vasfi 34a.

Genus Loxocorniculum Benson & Coleman, 1963

Type species: Cythere ? Fisheri Brady, 1869.
Diagnosis: Carapace subrhomboidal in hteral view. Lateral surface reticulate,
with a posterodorsal protuberance. Hinge gongylodont.
Remarks: The genus Loxocorniculum has been erected by Benson & Coleman
(1963, p. 38) to separate species, previously assigned to Loxoconcha, which have
a protuberance on the posterodorsum. In addition to the type species Loxoconcha
Fisheri (Brady), the following taxa are placed in this genus by the original
authors: Loxoconcha antillea van den Bold var. rugosa van den Bold (1946), L.
anderseni Puri (1954), L. postdorsolatum Puri (1960) and questionably L. lillje-
borchi Brady (1868). In our opinion some more species may be placed in this
genus: e.g. L. alata Brady var. longispina Keij (1953) and L. quadricornis Rug-
gieri (1962).



Loxoconcha quadricornis Ruggieri, 1962b, p. 60, pI. 7, fig. 15; Dieci & Russo, 1964b, p. 84,
pI. 13, fig. 13.

Remarks: This species resembles Loxoconcha rugosa van den Bold (1946), the
type material of which is stored in the Utrecht Micropaleontological Collection.
Comparison with the holotype of the latter species showed that our form differs
especially in the type of surface ornamentation. The reticulation of L. rugosa
is rather coarse and consists for the greater part of longitudinally elongated
meshes. The meshes are never elongated in L. quadricornis.

Holotype and paratypes of L. longispina Keij (1953), all from the Snellius
Expedition, appear to be smaller than our forms.

Originally L. quadricornis was described from the "Tononian" of Enna.
Dimensions: LlH/B = 0.56/0.32/0.25 mm.
Occurrence: Gavdos: Gavdos 336, 341. Crete: Apostoli 814; Tefeli 34; Khaire-
tiana 292.

Genus Paracytheridea Mueller, 1894

Type species: Paracytheridea depressa Mueller, 1894.
Diagnosis: Carapace elongate in lateral view, alate and with a dorsal caudal
process. Subcentral swelling prominent. Lateral surface with ridges, tubercles or
reticulation. Hinge antimerodont.

Cytheropteron bovettensis Seguenza, 1880, p. 365, pI. 17, fig. 54.
Paracytheridea depressa Mueller, 1894, p. 341, pI. 29, figs. 4, 8, pI. 26, figs. 16, 17.
Paracytheridea triquetra, Neviani, 1928a, (non Cypridina triquetra Reuss, 1850), p. 49, pI. 1,
figs. 33-35.
Paracytheridea bovettensis (Seguenza), Ruggieri, 1952b (pars), p. 77, pI. 6, fig. 6 (non pI. 7,
fig. 8); Ruggieri, 1962b, p. 14, pI. 1, fig. 11.

Remarks: The difference between P. bovettensis and P. triquetra (Reuss) is not
very clear. The detailed description of the ornamentation of P. triquetra (Reuss),
given by Oertli (1957, p. 54) is in agreement with several individuals of our
material. Frequently there is a distinct ridge running downwards from the eye
tubercle to the more or less diagonal major ridge. Also a subrectangular interspace
between this diagonal ridge and the thickened ventral margin can be recognized



in several of our specimens. As our form seems to be closely related to P. triquetra,
it is regarded as a subspecies of the latter.

This form was originally described from Pleistocene deposits of the Province
of Reggio di Calabria.
Occurrence: Crete: Apostoli 850; Tefeli 34; Khairetiana 292; Asteri 848-849,
884; Francocastello 817; Iraklion 46. Karpathos: Pigadia 2. Rhodos: Kritika 8-9;
Vasfi 34a; Lindos 34a.

Remarks: From the Kissamou Formation some small, elongate valves of Paracy-
theridea are known, the lateral surface of which is irregularly rugose. This form
may be identical to Paracytheridea sp. described by Aruta (1966) from the Upper
Miocene of Calatafimi (Sicily).
Dimensions: LlH/B = 0.48/0.23/0.15 mm.
Occurrence: Crete: Kissamou 368.

Genus Cytheropteron Sars, 1866

Type species: Cythere latissima Norman, 1865.
Diagnosis: Carapace ovate-subrhomboidal in lateral view, with caudal process
and alate extension. Lateral surface smooth, punctate, reticulate and/or with
other ornamentation elements. Hinge antimerodont or lophodont-like.
Remarks: The genus is thought to comprise two subgenera, Cytheropteron s. str.
and Aversovalva Hornibrook, 1952.

Subgenus Cytheropteron Sars, 1866

Diagnosis: Hinge consisting of a curved crenulated groove between two cusped
teeth in the right valve, and a curved crenulate bar between two terminal sockets
in the left valve.

Cytheropteron alatum Sars, 1866, p. 81; Brady & Norman, 1889, p. 214, pI. 2'0, figs. 8-10; Sars,
1928, p. 225, pI. 104, fig. 1.



Remarks: Our individuals agree well with Recent material from the Baie des
Anges, Antibes (S. France).

This species was originally described from the Christiana Fiord (Norway).
Occurrence: Crete: Asteri 848-849. Karpathos: Pigadia 2. Rhodos: Vasfi 34a.

Etymology: named after the village of Apostoli, Province of Rethymnon, Crete.
Holotype: a left valve.
Paratypes: 25 valves (including complete carapaces).
Type locality: Section Apostoli, exposure 814.
Type level: Apostoli Formation (sample 814-B), Upper Miocene ("Tortonian").
Diagnosis: A species of the subgenus Cytheropteron, characterized by a subrhom-
boidal outline, a triangular alate extension with a shallow conca vity in the upper
part. Lateral surface finely punctate.
Description: Carapace subrhomboidal in lateral view. Dorsal margin convex,
ventral margin sinuous. Anterior end obliquely rounded with a concavity near
the eye spot in the right valve. Posterior end of the right valve with a small and
obtuse caudal process. Alate extensions triangular, pointed backwards. The upper
face of the al'8.eshows a shallow concavity, their lower side has <I low, but sharp
ridge, directed more or less longitudinally. Upper pan of the lateral surface some-
what undulating and with a ridge along the posterior half of the dorsal margin,
which passes posterodorsally into a broader elevation. Surface finely punctate
and polished. Internal features are those of the subgenus. Larval valves are
more triangular in lateral aspect because of the more strongly convex dorsal
margm.
Dimensions: LlH/B = 0.40/0.25/0.15 mm (holotype, left valve), 0.38/0.18/0.19
mm (paratype, right valve),
Remarks: This species differs from C. punctatum Brady (1869) by a dorsally
less convex carapace and a larger and wider alate projection, which, moreover,
is concave in the upper part. The valves of C. punctatum are distinctly more
convex. The lateral surface of our species is less regularly inflated and it has some
faint ridges.
Occurrence: Crete: Apostoli 814.

Cytheropteron tatum Mueller, 1894, p. 300, pI. 20, figs. 3,9, pI. 21, figs. 10-14.

Occurrence: Rhodos: Vasfi 34a.



Cytheropteron punctatum Brady, 1868a, p. 449, pI. 34, figs. 45-48; Sars, 1928, p. 227, pI. 105,
fig. 1.

Remarks: Originally described from off the coast of Scotland (Minch, Ormes-
head).
Occurrence: Rhodos: Vasfi 34a.

Cytheropteron (Cytheropteron) rotundatum Mueller (PI. 11, fig. 7)

Remarks: Comparison with Recent material from the Baie des Anges, Antlbes
Cytheropteron rotundatum Mueller, 1894, p. 301, pI. 20, figs. 4, 10, pI. 21, fig. 20.
(S. France), showed our valves to fit in well with this species.
Occurrence: Rhodos: Vasfi 34a.

Subgenus Aversovalva Hornibrook, 1952

Type species: Cytheropteron (Aversovalva) aureum Hornibrook, 1952.
Diagnosis: Hinge consisting of a straight to crenulate groove between two ter-
minal simple teeth in the right valve and a straight crenulate bar <lnd accomo-
dation groove between two terminal sockets in the left valve.

Cytheropteron (Aversovalva) lancei Carbonnel, 1969, p. 203, pI. 10, figs. 13-15.

Remarks: In all features our individuals well agree with the typical forms (G.
Carbonnel, personal communication). However, our material includes specimens,
the alate extension of which ends in a short spine. The degree of development of
such a spine may have been environment-controlled. A similar environmental
influence may be true for lncongruellina marginata (Terquem), in which likewise
a variant with a posterior spine of the alae is known.

Both left and right valves resemble in lateral outline and development of the
alate extension those of the type species C. (A.) aureum Hornibrook (1952).
However, in dorsal view our specimens are less compressed, and the lateral sur-
face of C. (A.) aureum is reticulate. A spine at the posterior end of the keel has
not been described for this species.

C. (A.) l'ancei was originally described from the "Burdigalian" of the RMne
Basin.
Dimensions: LlH/B = 0.38-0.40/0.20-0.22/0.18 mm.
Occurrence: Crete: Kissamou 368; Apostoli 814; Asteri 848-849; Barbara 32.



Genus Eucytherura Mueller, 1894

Type species: Cythere complexa Brady, 1866 (designation by Alexander, 1936).
Diagnosis: Carapace parallelogram-shaped in lateral view, with a subdorsal
caudal process. Lateral surface reticulate or with pits. Hinge lophodont or pen-
todont.

Cythere complexa Brady, 1866b, p. 210; Brady & Norman, 1889, p. 145, pI. 19, figs. 31, 32.
Eucytherura complexa (Brady), Mueller, 1894, p. 306, pI. 20, figs. 13, 17, pI. 21, fig. 3; van den
Bold, 1957, p. 245, pI. 4, fig. 14; Colalongo, 1965, p. 106, pI. 12, fig. 4; Mistretta, 1967, p. 2,
textfig. 2c, pI. 1, fig. 4.

Remarks: Originally described from the Hebrides.
Occurrence: Crete: Asteri 848-849, 884; Francocastello 817. Rhodos: Kritika 8-9;
Vasfi 34a.

Eucytherura gibbera Mueller, 1894, p. 307, pI. 19, figs. 21-26, pI. 20, figs. 14, 16, 19, pI. 21,
figs. 1, 2; Mistretta, 1967, p. 3, textfig. 2c, pI. 1, fig. 2.

Occurrence: Crete: Khairetiana 292; Asteri 848-849, 884; Barbara 32. Karpa-
thos: Pigadia 2.

Eucytherura gullentopsi Ruggieri, 1952b, p. 88"pI. 7, figs. 2-4; Mistretta, 1967, p. 5, textfig. 2a,
pI. 1, fig. 1.

Remarks: Originally described from the Pleistocene of Imola.
Occurrence: Crete: Francocastello 817. Karpathos: Pigadia 2. Rhodos: Lindos
34a.

Eucytherura ruggierii Mistretta, 1967 (non Eucytherura ? ruggierii van den Bold, 1958), p. 6,
textfig. 2d, pI. 1, fig. 6.

Remarks: Diagnostic features of this species are: a subrhomboidal carapace, a
sharp ventrolateral keel and a polygonal reticulate ornamentation of the lateral
surface. A new name is proposed here to replace Mistretta's homonym.

Originally described from the Pleistocene deposits ("Sicilian") of Acqua dei
Corsari, Sicily.



Dimensions: LlH/B = 0040/0.22/0.15 mm.
Occurrence: Crete: Apostoli 814, 850; Asteri 848-849, 884; Francocastello 817.
Karpathos: Pigadia 2. Rhodos: Vasfi 34a; Lindos 34a.

Eucytherura patercoli Mistretta, 1967, p. 6, textfig. 2b, pI. 1, fig. 3.

Remarks: A species characterized by elongate valves with subparallel dorsal and
ventral margins and a polygonal reticulate ornamentation of the lateral surface.

Originally described from Pleistocene deposits ("Sicilian") of Acqua dei Cor-
sari (Palermo).
Dimensions: LlH/B = 0042/0.20/0.15 mm.
Occurrence: Crete: Asteri 848-849, 884; Francocastello 817. Karpathos: Pigadia
2.

Cypridina pygmaea Reuss, 1850, p. 82, pI. 10, fig. 20.
Cythere pygmaea (Reuss), Bosquet, 1852, p. 124, pI. 6, fig. 10.

Remarks: This species differs from E. textilis textilis Ruggieri (1962) by the pre-
sence of a sharp median ridge, which is relatively low or interrupted in the middle.
Originally described from the Miocene deposits of the Vienna Basin and near
Bordeaux.
Dimensions: LlH/B = 0045/0.25/0.17-0.18 mm.
Occurrence: Crete: Roka 105; Kissamou 105, 368; Apostoli 814, 850; Tefeli 34.

Genus Hemicytherura Elofson, 1941

Type species: Cythere cellulosa Norman, 1865.
Diagnosis: Carapace subrectangular to subtriangular in lateral view, posterior
end generally with pronounced caudal process. Lateral surface reticulate or coar-
sely pitted. Hinge hemimerodont.

Hemicytherura defiorei Ruggieri, 1953c, p. 50, textfigs. 8, 11-13; Dieci & Russo, 1964b, p. 81,
p. 13, fig. 5; Arura, 1966, p. 4, pI. 1, fig. 9.

Remarks: Originally described from the "Tortonian" of the Monte Rosso in the
Scrivia valley, Piemont.
Occurrence: Gavdos: Gavdos 336. Crete: Roka 105; Kissamou 105, 368; Apostoli
814, 850; Tefeli 1,34; Asteri 848-849. Rhodos: Kritika 8-9.



Hemicytherura videns gracilicosta Ruggieri, 1953c, p. 50, textfigs. 5, 7.
Hemicytherura gracilicosta Ruggieri, Mistretta, 1967, p. 9, pI. 1, figs. 11, 12.

Remarks: Typical individuals were encountered only in material from the Irak-
lion Formation. This species is differentiated from H. videns (Mueller, 1894) by
its less prominent ridges on the I.ateral surface, while the carapace is less robust.

It was originally described from Pleistocene deposits ("C'alabriano inferiore
sensu lato") of Castellanselmo, Tuscany.
Occurrence: Crete: Iraklion 46.

HemicytIierura hellenica n. sp. (PI. 11, figs. 11, 12)

Etymology: the Greek one.
Holotype: a left valve.
Paratypes: 21 loose valves.
Type locality: Section Stavromenos II, exposure 884.
Type l'evel: Asteri Formation (sample 884-C), Lower/Middle Pliocene.
Diagnosis: A species of the genus Hemicytherura, especially characterized by the
presence of a pronounced wing-like ridge at the posterodorsal angle and another
extension in the posterocentral region.
Description: Carapace small, subrectangular in lateral view. Dorsal margin of
right valves distinctly convex and ventral margin slightly sinuous. Dorsal and
ventral margins of left valves subparallel. Anterior margin oblique, ventrally
broadly rounded. Posterior end with a stout, blunt or pointed caudal process at
or just above the middle. Lateral surface irregularly reticulate, with a pronounced
ridge, running downwards from the eye spot to half way the lateral surface of the
valve, where it curves forward to the anterior margin. At the posterodorsal angle
a pronounced wing-like ridge is found. In the posterocentral region a pointed
knob is present. The other ridges of the reticulation are relatively indistinct. In-
ternal features are those of the genus.
Dimensions: L/H/B = 0.37/0.20/0.08 mm (holotype, left valve), 0.38/0.20/0.08
mm (paratypes, right valves)
Remarks: This species differs primarily from H. videns (Mueller) and from H.
gracilicosta Ruggieri by the pronounced rid<>:eat the posterodorsal angle. A com-
parable but smaller wing-like extension is found in H. defiorez Ruggieri, which
species has '<l larger posteroventral wing and a more pronounced mesh-work reti-
culation. A posterocentral knob is lacking in H. defiorei.
Occurrence: Crete: Asteri 848-849, 884. Karpathos: Pigadia 2.



Cytheropteron videns Mueller, 1894, p. 303, pI. 20, figs. 2, 8.
Cytherura (Hemicytherura) cellulosa, Ruggieri, 1952b, (non Cythere cellulosa Norman, 1865),
p. 85, pI. 7, fig. I.
Hemicytherura videns (Mueller), Ruggieri, 1953c, p. 49, textfigs. 4, 6, 9; Dieci & Russo, 1964b,
p. 81, pI. 13, fig. 6.

Occurrence: Crete: Khairetiana 292; Asteri 848-849, 884; Francocastello 817.
Karpathos: Pigadia 2. Rhodos: Kritika 8-9.

Genus Kangarina Coryell & Fields, 1937

Type species: Kangarina quellita Coryell & Fields, 1937.
Diagnosis: Carapace subovate in lateral view, relatively small. Dorsal and ventral
margins sinuous. Lateral surface bearing ridges, interspaces pitted or irregularly
reticulate. Caudal process subdorsal. Hinge antimerodont.

Cytheropteron abyssicolum Mueller, 1894, p. 302, pI. 20, figs. 5, 11.,pI. 21, figs. 4-9.
Cytheropteron (Kangarina) abyssicolum Mueller, Ruggieri, 1952b, p. 77, pI. 6, fig. 9.
Kangarina abyssicola (Mueller), Ruggieri, 1953c, p. 53, textfig. 15; Medioli, 1960, p. 214, 215,
textfig. 3; Mistretta, 1967, p. 9, pI. 1, fig. 5.

Remarks: This species differs from K. coarctata Ruggieri by its larger size, a less
sinuous outline and less prominent lateral ridges. The interspaces are relatively
large.
Occurrence: Crete: Asteri 848-849; Francocastello 817. Rhodos: Vasfi 34a.

Kangarina abyssicola coarctata Ruggieri, 1953c, p. 53, textfig. 16.
Kangarina abyssicola, Keij, 1955, (non Cytheropteron abyssicolum Mueller, 1894), p. 134, pI. 20,
fig. 1L
Kangarina abyssicola coarctata Ruggieri, Ruggieri, 1962b, p. 55, pI. 6, fig. 8; Dieci & Russo,
1964b, p. 82, pI. 13, fig. 9.

Remarks: Originally described from the "Tortonian" of the Monte Rosso in the
Scrivi,a valley, Piemont.
Occurrence: Crete: Kissamou 368; Apostoli 814, 850; Ast:eri 848-849; Franco-
castello 817. Karpathos: Pigadia 2.

Genus Pseudocytherura Dubowsky, 1939

Synonym: Paracytheropteron Ruggieri, 1952.



Type species: Pseudocytherura pontica Dubowsky, 1939.
Diagnosis: Carapace subrectangular to subrhomboidal in lateral view, with a
subdorsal caudal process and a broad alate extension. Lateral surface reticulate.
Hinge antimerodont.

Cytheropteron calcaratum Seguenza, 1880, p. 365, pI. 17, fig. 53.
Paracytheridea (Paracytheropteron) calcarata (Seguenza), Ruggieri, 1952b, p. 79, pI. 6, figs. 1-3,
pI. 7, fig. 7.
Pseudocytherura calcarata (Seguenza), Masoli, 1967, p. 49, pI. 11, figs. 167-169.
Remarks: Originally described from Pleistocene deposits of the Province of
Reggio di Calabria.
Occurrence: Crete: Asteri 848-849, 884. Karpathos: Pigadi'a 2. Rhodos: Kritika
8-9; Vasfi 34a.

Genus Semicytherura Wagner, 1957

Type species: Cythere nigrescens Baird, 1838.
Diagnosis: Carapace subovate to parallelogram-shaped ill lateral view, with a
subdorsal or a subcentral caudal process. Lateral surface variable from nearly
smooth to strongly ornamented with ridges and reticulation. Hinge antimerodont.

Cytherura acuminata Mueller, 1894, p. 291, pI. 18, figs. 4, 16, pI. 19, fig. 15.

Occurrence: Crete: Asteri 848-849, 884; Francocastello 817. Rhodos: Vasfi 34a;
Lindos 34a.

Cytherura acuticostata Sars, 1866, p. 76; Sars, 1928, p. 210, pI. 98, fig. 1; Ruggileri, 1952b,
p. 84, pI. 5, figs. 6, 7.
Semicytherura acuticostata (Sars), Masoli, 1968, p. 38, pI. 3, fig. 25, pI. 9, figs. 135, 136.

Remarks: Originally described from several places along the coast of Norway.
Occurrence: Crete: Asteri 848-849, 884; Francocastello 817; Iraklion 46. Karpa-
thos: Pigoadia 2. Rhodos: Kritika 8-9; Vasfi 34a.

Cytherura costata Mueller, 1894, p. 295, pI. 8, figs. 11, 15, pI. 32, fig. 33.

Occurrence: Rhodos: Kritika 8-9; Vasfi 34a; Lindos 34a.



Cytherura dispar Mueller, 1894, p. 293, pI. 19, fig. 16, pI. 20, figs. 1,6,7.

Occurrence: Crete: Francocastello 817. Karpathos: Pigadia 2. Rhodos: Vasfi 34a;
Lindos 34a.

Cytherura inversa Seguenza, 1880, p. 365, pI. 17, fig. 51; Namias, 1900, p. 109, pI. 15, fig. 24.
Cytherura cribrijormis Mueller, 1894, p. 295, pI. 17, figs. 1,6, pI. 19, fig. 10.
Semicytherura inversa (Segu"llza), Masoli, 1968, p. 41, pI. 10, figs. 145, 146.

Remarks: Originally described from Pleistocene deposits of the Province of Reg-
gio di Calabria.
Occurrence: Crete: Asteri 848-849, 884; Francocastello 817. Karpathos: Pigadia
2. Rhodos: Kritika 8-9; Lindos 34a.

Cytherura mediterranea Mueller, 1894, p. 289, pI. 18, figs. 6, 9, pI. 19, fig. 18; Ruggieri, 1952b,
p. 83, pI. 5, figs. 10, 11.

Occurrence: Crete: Asteri 848-849, 884. Karpathos: Pigadia 2. Rhodos: Kritika
8-9; Vasfi 34a; Lindos 34a.

Cytherura paradoxa Mueller, 1894, p. 294, pI. 17, figs. 3, 9, pI. 19, fig. 12; Ruggieri, 1953b,
p. 120, pI. 5, figs. 45, 46.
Semicythemra paradoxa (Mueller), Masoli, 1968, p. 43, pI. 10, figs. 147-149.

Occurrence: Crete: Asteri 848-849, 884; Francocastello 817. Karpathos: Pigadia
2. Rhodos: Kritika 8-9; Vasfi 34a; Lindos 34a.

d. Cytherura punctata Mueller, 1894, p. 292, pI. 18, figs. 2, 10, 12, 13, pI. 19, fig. 13; Ruggieri,
1952b, p. 25, pI. 5, figs. 3-5.

Remarks: In our specimens the median ridge on the lateral surface is either
lacking, or faintly to strongly developed. In most valves the posterior end is dif-
ferent from that in the type figures by the presence of (l blunt spine at the
posteroventral angle.
Occurrence: Crete: Asteri 848-849, 884. Karpathos: Pigadia 2.



Semicytherura raulini n. sp. (PI. 11, fig. 14)

Etymology: named in honour of V. Raulin, one of the early authors on the
geology of Crete.
Holotype: a left valve.
Paratypes: 35 loose valves.
Type locality: Section Apostoli, exposure 814.
Type level: Apostoli Formation (sample 814-B), Upper Miocene ("'Tortonian").
Diagnosis: A species of the genus Semicytherura, characterized by its large alar
projection and a posterodorsal elevation. Except for some low ridges, the lateral
surface is virtually smooth. Subdorsally there is a stout caudal process.
Description: Carapace parallelogram-shaped in lateral view. Dorsal and ventral
margins sinuous. Anterior margin very broadly rounded, upper part nearly
straight. Posterior end with a pronounced subdorsal process. Ventrolaterally
there is 'a prominent alar projection, along the dorsal margin an irregular ridge.
In the posterodorsal region a pointed elevation is found, which is connected to
the dorsal margin by a narrow ridge. The remaining lateral surface is polished
and covered with very small puncta and some low indistinct ridges. Internal
features are those of the genus.
Dimensions: LlH/B = 0.45/0.25/0.23 mm (holotype), 0.45-0.49/0.25-0.27/0.25-
0.26 mm (paratypes).
Remarks: This species resembles Semicytherura mediterranea (Mueller) in general
shape. However, the dorsal margin of the latter is straight, not sinuous. The late-
ral surface of S. mediterranea is densely covered with pits, which tend to form
a reticulate network.
Occurrence: Crete: Kissamou 368; Apostoli 814, 850.

Etymology: named in honour of T. Spratt, 19th century investigator into the
geology of Crete.
Holotype: a left valve.
Paratypes: 23 loose valves.
Type locality: Section Asteri, exposure 848-849.
Type level: Asteri Formation (sample 849-E), Lower Pliocene.
Diagnosis: A species of the genus Semicytherura, characterized by a subrectangu-
lar lateral outline, a prominent posterodorsal process, a smooth or faintly striate
lateral surface and a large ventrolateral keel. At the posteroventraJ angle a small
spme.
Description: Carapace parallelogram-shaped in lateral outline. The dorsal margin



is horizontal and slightly sinuous, the ventral margin is subparallel to the dorsal
one. Anterior margin rounded. Posterodorsally there is a prominent caudal pro-
cess. Surface smooth or faintly striate. A narrow ridge runs along the dorsal
margin. Ventrolaterally there is a prominent keel pointed backwards. In the left
valves rounded elevations are found around the obscure eye spot. A narrow rim
EJxtends posteriorly along the ventral margin. Just below the middle of the
anterior margin ,a short subhorizontal ridge is found behind the anterior rim. In
well preserved specimens a short pointed spine occurs at the posteroventral angle.
Internal features are those of the genus.
Remarks: This species somewhat resembles the Cytherura sp. reported by Rug-
gieri (1953b, pI. 5, fig. 47) from Calabri,a. However, Ruggieri's form has a more
oblique anterior margin, a turned-upwards caudal process and a punctate lateral
surface. A short subhorizontal ridge behind the anterior margin is not present.
Dimensions: LlH/B = 0.43/0.22/0.15 mm (holotype), 0.41-0.42/0.18-0.20/0.15
mm (paratypes).
Occurrence: Crete: Asteri 848-849, 884; Francocastello 817. Karpathos: Piga-
dia 2.

Genus Tetracytherura Ruggieri, 1952

Type species: Cytheridea angulosa Seguenza, 1880.
Diagnosis: Carapace sub trapezoid in lateral view. Lateral surface finely reticu-
late, with minute puncta in the interspaces. Hinge pentodont. Anterior vestibu-
lum present.

Cythere irregularis Terquem, 1878, p. 101, pI. 11, fig. 10,
Cytheridea angulosa Seguenza, 1880, p. 363, pI. 17, fig, 47; Capelli, 1905, p, 320, pI. 10, fig. 36.
Bairdia angulosa (Seguenza), Namias, 1900, p. 90, pI. 14, fig, 10,
Tetracytherura angulosa (Seguenza), Ruggieri, 1952b, p. 87, pI. 6, figs. 7, 8.

Remarks: The consideration of Cytheridea angulosa Seguenza as a junior syno-
nym of Cythere irregularis Terquem as proposed by Howe (1969, p. 6), who
compared material from Rhodos and Italy ,and was not able to separate both
species, is here fol1owed. It is not known whether Cythere irregularis Terquem
has priority over C. irregularis Miller, which species was described in the same
year.
Dimensions: LlH/B = 0.52/0.30/0.20 mm (female valve), 0.52/0.25-0.26/0.17-
0.18 mm (male valve).
Occurrence: Crete: Asteri 848-849, 884; Francocastello 817; Traklion 46. Karpa-
thos: Pigadia 2. Rhodos: Kritika 8-9; Vasfi 34a; Lindos 34a.



Genus Neomonoceratina Kingma, 1948

Type species: Neomonoceratina columbiformis Kingma, 1948.
Diagnosis: Carapace sub rhomboidal in lateral view. A pronounced caudal pro-
cess above the middle of the posterior end. Lateral surface with distinct subcen-
tral, vertical sulcus, and ornamented with two longitudinal ridges. Remaining
surface reticulate, pitted or smooth, rarely spinose. Hinge schizodont. No eye
spots.

Neomonoceratina mouliana n. sp. (PI. 12, figs. 8, 9)

Etymology:: named after the village of Ano Moulia, Province of Iraklion, Crete.
Holotype: a left female valve.
Paratypes: 62 valves (including complete carapaces).
Type locality: Section Almiri, exposure 1.
Type level: Tefeli Formation (sample 6-27), Upper Miocene ("Tortonian").
Diagnosis: A species of the genus Neomonoceratina, characterized by a relatively
high carapace with a large and tender caudal process. Lateral surface with pro-
minent ridges and rather coarse intercostal ornamentation.
Description: Carapace sub rhomboidal in lateral view. Dorsal margin straight or
slightly sinuous, somewhat sloping to the posterior end. Ventral margin curving
upwards in posterior direction. Anterior margin broadly rounded. Posterior end
with a well developed caudal process turned upwards. The lateral surface has a
rather deep subcentral, vertical sulcus and two longitudinal ridges. The upper
ridge across the central part of the lateral surface is relatively low. It extends
from the anterior margin to a point below the posterodorsal angle of the valve.
The lower ridge is well developed, it may even be blade-like and ending in a
short, but sharp posterior spine. The surface is coarsely punctate to reticulate.
Posterodorsally one or two knob-like spines may be present. There are no eye
spots. The internal features are those of the genus. Sexual dimorphism is pronoun-
ced. Males are more elongate and posteriorly more pointed.
Dimensions: LlH/B = 0.60/0.34/0.16 mm (holotype, female valve), 0.68/0.32/
0.15 mm (paratypes, male valves).
Remarks: Comparison with the original material of Kingma's collection showed
that Neomonoceratina columbiformis Kingma (1948) is more elong,ate, while it
frequently has small spines along the anterior margin. It has a larger spine at the
posterior end of the ventrolateral ridge. Intercostal pits are smaller and more
widely spaced. Finally, the subdorsal caudal process is shorter in N. columbiformis.



More or less the same differences are noticed between our N. mouliana and N.
microreticulata Kingma (1948) in which, moreover, the intercostal ornamentation
is more pronounced. N. macropora Kingma (1948) differs primarily from our
species by possessing a very large ventrolateral alar-like extension.
Occurrence: Crete: Apostoli 814; Tefeli 1, 34; Barbara 36.

Genus Paijenborchella Kingma, 1948

Type species: Paijenborchella iocosa Kingma, 1948.
Diagnosis: Carapace subovate in lateral view, with a slender ventral caudal pro-
cess. Lateral surface smooth, pitted, reticulate or with ridges. Ventrolaterally a
longitudinal ridge, which may end in a long spine. Median sulcus prominent.
Hinge schizodont. No eye spots.
Remarks: The genus Paijenborchella is here thought to comprise two subgenera
Paijenborchella s. str. and Eopaijenborchella Keij, 1966.

Subgenus Paijenborchella Kingma, 1948

Diagnosis: Carapace long, drawn-out and ending in a slender ventral caudal pro-
cess. Lateral surface smooth or with ridges. Alar ridge ending in a prominent
spme.

Paijenborchella iocosa Kingma. 1948, p. 86, pI. 8, fig. 12; Keij, 1953, p. 166, pI. 2, fig. 6.
Paijenborchella (Paijenborchella) iocosa Kingma, Keij, 1966, p. 347, pI. 1, figs. 1-16, pI. 2, figs.
4-10.

Remarks: Our specimens agree with the "typical" variant (see Keij, 1966, pI. 1,
fig. 1), having a well developed alar spine directed outwards. This species has
not yet been reported from Italian Neogene or Quaternary deposits. It differs
from Paijenborchella (P.) solitaria Ruggieri by the possession of two longitudinal
ridges. P. (P.) iocosa was originally described from Neogene deposits of Bodjo-
negoro well (Java).
Occurrence: Crete: Kissamou 368; Apostoli 814; Asteri 848-849; Francocastello
817; Barbara 32.

Paijenborchella solitaria Ruggieri, 1962b, p. 54, pI. 6, fig. 9.
Paijenborchella (Paijenborchella) solitaria Ruggieri, Keij, 1966, p. 350, pI. 1, fig. 17, pI. 2, figs.
11-14.



Remarks: Originally described from the "Tortonian" of Enna.
Occurrence: Crete: Apostoli 814; Asteri 848-849; Francooastello 817.

Subgenus Eopaijenborchella Keij, 1966

Type' species: Paijenborchella lomata Triebel, 1949.
Diagnosis: Carapace ovate in lateral view. Surface with pits, reticulation, ridges
and spines. No large alar process.

Paijenborchella malaiensis Kingma, 1948, p. 87, pI. 8, fig. 13; Keij, 1953, p. 167, pI. 2, fig. 7.
Paijenborchella cymbula Ruggieri, 1950a, p. 60, textfig.
Paijenborchella (Eopaijenborchella) malaiensis Kingma, Keij, 1966, p. 352, pI. 2, figs. 15-17, pI. 3,
figs. 1-15.

Remarks: Originally described from the Neogene of Atjeh (north Sumatra) and
of the Bodjonegoro well (Java).
Occurrence: Crete: Francocastello 817.

Genus Xestoleberis Sars, 1866

Type species: Cythere aurantia Baird, 1838 (designation by Brady & Norman,
1889).
Diagnosis: Carapace egg-shaped. Lateral surface smooth, frequently with opaque
spots. Hinge modified hemi- or antimerodont. "Xestoleberis-spot'" in anterodor-
sal region.
Remarks: As in our material of this genus intraspecific variation is very wide
and overlapping between different species, the larger part of the Xestoleberis
specimens from the Khairetiana and younger formations is subdivided into two
groups: the Xestoleberis ex. gr. dispar -and the Xestoleberis ex. gr. margaritea.
Each group probably includes different taxa, but they could not be well separa-
ted.

Xestoleberis dispar Mueller, 1894, p. 334, pI. 25, figs. 2, 3, 9, 35.

Remarks: Included are all forms with valves, that are more or less subtriangular
in lateral outline as in X. dispar Mueller.



Occurrence: Crete: Khairetiana 292; Asteri 848-849, 884; Francocastello 817.
Karpathos: Pigadia 2. Rhodos: Kritika 8-9; Vasfi 34a; Lindos 34a.

Cytheridea margaritea Brady, 1866a, p. 370, pI. 8, fig. 19.
Xestoleberis communis Mueller, 1894, p. 338, pI. 25, figs. 32, 33 39, pI. 26, figs. 1, 6.

Remarks: In this group also X. communis Mueller is included. Especially, the
large number of larval valves hampered the separation in clearly different taxa.
Not included are forms figured as X. margaritea by Mueller (1894, p. 336, pI. 27,
figs. 2, 7). X margaritea was originally described from the Levant.
Occurrence: Crete: Khairetiana 292; Asteri 848-849, 884; Francocastello 817;
Barbara 32; Iraklion 46. Karpathos: Pigadia 2. Rhodos: Kritika 8-9; Vasfi 34a;
Lindos 34a.

Xestoleberis reymenti Ruggieri, 1967b, p. 379, rexrfigs. 47-52.

Remarks: In our material the internal features are hardly visible. We therefore re-
ferred specimens to this species mainly by the shape of the carapace, which is
piriform with the greatest height at approximately 1/2 to 2/3 of the length from
the anterior margin.

Originally described from the" Argille di Casa i Gessi" ("Lower Messinian" or
"Sahelian") of the Republic of San Marino.
Dimensions: LlH/B = 0.60/0.37/0.19 mm.
Occurrence: Gavdos: Gavdos 336,341. Crete: Roka 105; Tefeli 1, 34; Barbara 36.

Xestoleberis ventricosa Mueller, 1894, p. 335, pI. 25, figs. 4, 5, 14, 34, 38.

Occurrence: Crete: Francocastello 817; Barbara 32.

Genus Bythoceratina Hornibrook, 1952

Type species: Bythoceratina mestayerae Hornibrook, 1952.
Diagnosis: Carapace subrhomboidal in lateral view. Valves with ventrolaterally
one or two hollow spines or a wing-like projection. Lateral surface smooth,
punctate, reticulate or with shOrt spines. Hinge lophodont.



Bythoceratina ? vandenboldi Ruggieri, 1960, p. 6, pI. 1, figs. 6, 7, pI. 2, fig. 3.
Bythoceratina vandenboldi Ruggieri, Colalongo, 1965, p. 113, pI. 12, fig. 8.

Remarks: Originally described from the Miocene of the area of Ragusa (Sicily).
Dimensions: LlH/B excluding spines = 0.77/0.41/0.27-0.28 mm (female? right
valve), 0.81/0.37-0.38/0.25 mm (male? right valve).
Occurrence: Gavdos: Gavdos 336.

Genus Monoceratina Roth, 1928

Synonym: Bythocytheremorpha Mandelstam, 1958.
Type species: Monoceratina ventrale Roth, 1928.
Diagnosis: Carapace elongate-sub rhomboidal in lateral view, with generally a
subdorsal caudal process. Lateral surface smooth, pitted, striate, reticulate or
with small spines. Hinge adont.

Monoceratina mediterranea n. sp. (PI. 12, figs. 13, 14)

Etymol'ogy: named after the Mediterranean Sea.
Holotype: a left female valve.
Paratypes: 22 loose valves.
Type locality: Section Rhodos, exposure 34a.
Type level: Vasfi Formation (sample MUR 7), Lower Pleistocene.
Diagnosis: A species of the genus Monoceratina, characterized by a distinct sub-
central sulcus, a large ventrolateral keel, ,a low ridge along the dorsal margin and
a smooth and polished lateral surface.
Description: Carapace subrhomboidal in lateral view. Dorsal margin somewhat
sinuous, ventral margin almost straight. Anterior margin rpunded, upper part
oblique. Posterior margin slightly rounded ventrally, sloping upward to the dis-
tinct subdorsal caudal process. Ventrolateral keel large, broadly rounded in dor-
sal view and ending in a rather irregular, blunt point. Subcentrally a vertical
sulcus is distinctly expressed. Along the dorsal margin there is a low ridge. The
lateral surface is smooth and polished. Sexual dimorphism is distinct. Males are
more elongate. Juveniles have an indistinct reticulation on the dorsal and ventral
side of the keel and a ridge situated just before the sulcus extending from the
dorsal ridge downwards. Internal features are those of the genus.
Dimensions: LlH/B = 0.82/0.45/0.38 mm (holotype, female valve), 0.75-0.85/
0.45/0.38 mm (paratypes).
Remarks: From Rio Riozzo near Castell' Arquato this form has been described



and figured as Monoceratina sp. by Ruggieri (1953b, p. 127, pI. 2, fig. 15). It
also occurs in the Adriatic Sea (see Ascoli, 1965, pI. 4) and in the Gulf of Naples
(see Puri & Diehm, 1969, pI. 4, fig. 1).
Occurrence: Crete: Tefeli 34. Karpathos: Pigadia 2. Rhodos: Vasfi 34a.

Genus Pseudocythere Sars, 1866

Type species: Pseudocythere caudata Sars, 1866.
Diagnosis: Carapace subrectangular in lateral view, with caudal process conti-
nuous with dorsal margin. Lateral surface smooth. Inner lamella wide, with
anterior and posteroventral vestibula. Hinge adont.

Pseudocythere caudata Sars, 1866, p. 88; Mueller, 1894, p. 285, pI. 16, figs. 5, 10, 30-36; Neviani,
1906, p. 211, textfig. 15; Sars, 1928, p. 239, pI. 109, fig. 2.

Remarks: Our material closely resembles the type figure of Sars and the indivi-
dual figured by Mueller (1894). However, as originally pointed out by Elofson
(1941) and later on by Van Morkhoven (1963) and by Benson (1964) the specimen
figured by Mueller is not quite the same as Sars' type. In lateral outline both
forms are hardly different and in both illustrations a minute thorn-like extension
is found at the posteroventral angle. However, the development of the anterior
vestibulum is different. In the type figure the vestibulum is less deep than it is
in Mueller's form. In Mueller's form marginal pore canals are slightly widened.
As in our material intermediate forms are present, there is no good reason to
separate P. caudata sensu Mueller from the type.

The individuals described and figured as P. caudata by Wagner (1963, p. 35,
pI. 12, figs. 1-3) were included in the genus Loxocauda by Schornikov (1969),
since this form possesses four adductor muscle scars and two froNal scars.
Occurrence: Crete: Asteri 848-849; Francocastello 817. Karpathos: Pigadia 2.
Rhodos: Vasfi 34a.

Genus Saida Hornibrook, 1952

Type species: Saida truncata Hornibrook, 1952.
Diagnosis: Carapace more or less oval in lateral view, small. Ventrolateral swel-
ling ending in blunt process. Lateral surface pitted. Hinge lophodont.



Saida sp. (PI. 11, fig. 13)

Remarks: Only a single right valve has been found. In lateral aspect it is oval.
Ventrolaterally an alar process is present, which extends more or less parallel to
the lower margin as a broadly rounded keel. The lateral surface is coarsely punc-
tate. Internal features are not visible.
Dimensions: LlH/B = 0.35/0.23/0.12 mm.
Occurrence: Karpathos: Pigadia 2.
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Fig. 1. Polycope demulderi n. sp. Holotype. Right valve. Vasfi Formation (sample
MUR 12), Rhodos. x 145

Fig. 2. Polycope orbicularis Sars ? Left valve. Vasfi Formation (sample MUR 12),
Rhodos. x 145

Fig. 3. Polycope graeca n. sp. Holotype. Right valve. Vasfi Formation (sample
MUR 12), Rhodos. x 145

Fig. 4. Polycope reticulata Mueller. Right valve. Vasfi Formation (sample MUR
12), Rhodos. x 70

Polycope ? delicata n. sp. Holotype. Left valve. Vasfi Formation (sample
MUR 12), Rhodos. x 145

Polycope vasfiensis n. sp. Holotype. Left valve. Vasfi Formation (sample
MUR 12), Rhodos. x 70

Cytherella (Cytherella) sp. Complete carapace: a) lateral view right valve,
b) dorsal view. Khairetiana Formation (sample M 836), Crete. x 50

Cytherella (Cytherella) terquemi n. sp. Paratype. Right valve. Vasfi For-
mation (sample MUR 10), Rhodos. x 50

Cytherella (Cythcreila) terquemi n. sp. Holotype. Left valve: a) lateral
view, b) dorsal view. Vasfi Formation (sample MUR 10), Rhodos. x 50

Cytherella (Cytherella)) russoi n. sp. Holotype. Right valve: a) lateral
view, b) dorsal view. Kissamou Formation (sample M 792), Crete. x 50

Cytherella (Cytherella) russoi 11. sp. Paratype. Complete carapace: a) late-
ral view left valve, b) dorsal view. Kissamou Formation (sample M 792),
Crete. x 50

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

FiG· 10.

Fig. 11.
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PLATE 2

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.

Fig. 12.

Fig. 13.

Fig. 14.

Cytherella (Cytherella) postdenticulata Oenli. Left valve. Apostoli For-
mation (sample 850-P), Crete. x 50

Cytherella (Cytherella) vulgata Ruggieri. Left valve. Vasfi Formation
(sample MUR 7), Rhodos. x 50

Cytherella (Cytherelloidea) beckmanni (Barbeito-Gonzalez). Left valve.
Vasfi Formation (sample MUR 13), Rhodos. x 50

Cytherella (Cytherella) vandenboldi n. sp. Holotype. Male right valve: a)
lateral view, b) dorsal view. Apostoli Formation (sample 814-V), Crete.
x 50

Cytherella (Cytherella) vandenboldi n. sp. Paratype. Female left valve: a)
lateral view, b) dorsal view. Apostoli Formation (sample 850-0), Crete.
x 50

Cytherella (Cytherelloidea) creutzburgi n. sp. Holotype. Completecara-
pace: a) lateral view left valve. b) dorsal view. Asteri Formation (sample
884-G), Crete. x 50

Cytherella (Cytherelloidea) cretensis n. sp. Holotype. Complete female
carapace: a) lateral view left valve, b) dorsal view. Khairetiana Forma-
tion (sample M836), Ctete. x 50

Cardobairdia glabra van den Bold. Left valve. Kissamou Formation (sam-
ple M 805), Crete. x 50

Cardobairdia sp. Complete carapace: Lateral view right valve. Kissamou
Formation (sample M 805), Crete. x 50

Bairdoppilata (Bairdoppilata) supradentata (Terquem). Right valve. Vasfi
Formation (sample MUR 13), Rhodos. x 35

Bairdoppilata (Bairdoppilata) supradentata (Terquem). Left valve. Vasfi
Formation (sample MUR 13), Rhodos. x 35

Neonesidea corpulenta (Mueller). Right valve. Pigadia Formation (sample
VK 7), Karpathos. x 50

Neonesidea longevaginata (Mueller). Left valve. Kritika Formation (sample
MUR 62), Rhodos. x 50

Neonesidea nigrescens (Ruggieri). Right valve. Tefeli Formation (sample
6-117), Crete. x 50
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PLATE 3

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.

"Bairdia" formosa Brady. Left valve. Kritika Formation (sample MUR 62),
Rhodos. x 40

"Bairdia" reticulata Mueller. Right valve. Vasfi Formation (sample MUR
13), Rhodos. x 40

"Bairdia" sp. Left valve. Kissamou Formation (sample M 650), Crete. x 30

"Bairdia" sp. Right valve. Roka Formation (sample M 645), Crete. x 30

"Bairdia" subdeltoidea (yon Muenster). Left valve. Apostoli Formation
(sample 814-B), Crete. x 30

"Bairdia" subdeltoidea (von Muenster). Right valve. Apostoli Formation
(sample 814-B), Crete. x 30

Bythocypris bosquetiana (Brady). Right valve. Francocastello Formation
(sample 817-C), Crete. x 40

Bythocypris Lucida (Seguenza). Left valve. Asteri Formation (sample
848-A), Crete. x 40

Bythocypris Lucida (Seguenza). Right valve. Asteri Formation (sample
848-M), Crete. x 40

Bythocypris obtusata (Sars). Left valve. Vasfi Formation (sample MUR 7),
Rhodos. x 40

Fig. 11. Bythocypris obtusata (Sars). Right valve. Vasfi Formation (sample MUR
7), Rhodos. x 40

Fig. 12. Bythocypris sp. Left valve. Kissamou Formation (sample M 651), Crete.
x 40

Fig. 13. Bythocypris sp. Right valve. Kissamou Formation (sample M 651), Crete.
x 40

Fig. 14. Macrocypris sp. 1. Left valve. Vasfi Formation (sample MUR 7), Rhodos.
x 40

Fig. 15. Macrocypris sp. 2. Left valve. Pigadia Formation (sample VK 14), Karpa-
thos. x 40
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PLATE 4

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.

Fig. 12.

Argilloecia ki~samovensis n. sp. Holotype. Female right valve: a) lateral
view, b) dorsal view. Kissamou Formation (sample M 794), Crete. x 80

Argilloecia kissamovensis n. sp. Paratype. Male left valve. Kissamou For-
mation (sample M 782), Crete. x 80

Pseudopsammocythere kollmanni Carbonnel. Complete carapace: a) lateral
view right valve, b) dorsal view. Apostoli Formation (sample 814-D),
Crete. x 80

Krithe citae Oertli. Right valve: a) lateral view, b) dorsal view. Apostoli
Formation (sample 814-Q), Crete. x 50

Krithe compressa dertonensis Ruggieri. Left valve: a) lateral view, b) dorsal
view. Gavdos Formation (sample G 485), Gavdos. x 50

Krithe langhiana Oertli. Left valve: a) lateral view, b) dorsal view. Kissa-
mou Formation (sample M 797), Crete. x 50

Krithe monosteracensis (Seguenza). Left valve. Asteri Formation (sample
848-A), Crete. x 50

Pseudopsammocythere similis (Mueller). Left valve. Kritika Formation
(sample MUR 63), Rhodos. x 80

Parakrithe dactylomorpha Ruggieri. Right valve: a) lateral view, b) dorsal
view. Asteri Formation (sample 884-0), Crete. x 80

Echinocythereis (Rhodicythereis) ruggierii n. sp. Holotype. Right valve:
schematic view of interior. Vasfi Formation (sample MUR 13), Rhodos.
x 40

Xestoleberis reymenti Ruggieri. Complete carapace: lateral view right
valve. Tefeli Formation (sample 6-118), Crete. x 80

Xestoleberis ventricosa Mueller. Left valve. Francocastello Formation (sam-
ple 817-C), Crete. x 80
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PLATE 5

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.

Fig. 12.

Fig. 13.

Fig. 14.

Cyamocytheridea dertonensis Ruggieri. Male left valve. Tefeli Formation
(sample 6-119), Crete. x 50

Cyamocytheridea dertonensis Ruggieri. Male right valve. Tefeli Formation
(sample 6-119), Crete. x 50.

Cyprideis sp. cf. C. sarmatica Krstic. Left valve. Tefeli Formation (sample
6-12), Crete. x 50

Cytheridea acuminata acuminata Bosquet. Right valve. Apostoli Formation
(sample 850-A), Crete. x 50

Cytheridea acuminata neapolitana Kollmann. Right valve. Kritika Forma-
tion (sample MUR 68), Rhodos. x 50

Cytheridea paracuminata verrucosa Kollmann. Right valve. Gavdos For-
mation (sample G 506), Gavdos. x 50

Cnestocythere lamellicosta Triebel. Left valve. Apostoli Formation (sample
850-G), Crete. x 50

Callistocythere ennensis Ruggieri. Right valve. Tefeli Formation (sample
7-155), Crete. x 100

Leptocythere multipunctata multipunctata (Seguenza). Left valve. Vasfi
Formation (sample MUR 11), Rhodos. x 100

lncongruellina (lncongruellina) semispinescens Ruggieri. Right valve. Asteri
Formation (sample 884-M), Crete. x 65

lncongruellina (Lixouria) marginata (Terquem). Left valve. Kritika For-
mation (sample MUR 63), Rhodos. x 65

lncongruellina (Lixouria) marginata (Terquem). Right valve. Kritika For-
mation (sample MUR 63), Rhodos. x 65

lncongruellina (Lixouria) marginata (Terquem). Right valve: dorsal view.
Tsoutsouras Formation (sample T 214-3), Crete. x 65

lncongruellina (Lixouria) keiji n. sp. Holotype. Right valve: a) lateral view,
b) dorsal view. Asteri Formation (sample 849-C), Crete. x 65
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PLATE 6

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.

Bosquetina rhodiensis n. sp. Holotype. Female right valve: a) lateral view,
b) dorsal view. Vasfi Formation (sample MUR 12), Rhodos. x 40

Bosquetina rhodiensis n. sp. Paratype. Left valve. Pigadia Formation (sam-
ple VK 1), Karpathos. x 40

Bosquetina rhodiensis n. sp. Paratype. Male right valve. Vasfi Formation
(sample MUR 12), Rhodos. x 40

Buntonia (Buntonia) giesbrechtii robusta Ruggieri. Left valve. Asteri For-
mation (sample 848-F), Crete. x 75

Buntonia (Quasibuntonia) seguenziana (Ruggieri). Left valve. Asteri For-
mation (sample 848-B), Crete. x 50

Buntonia (Buntonia) sublatissima dertonensis Ruggieri. Left valve. Kissa-
mou Formation (sample M 795), Crete. x 75

Buntonia (Buntonia) sublatissima sublatissima (Neviani). Left valve. Asteri
Formation (sample 848-A), Crete. x 75

Buntonia (Rectobuntonia) subulata subulata Ruggieri. Right valve. Asteri
Formation (sample 848-F), Crete. x 75

Buntonia (Rectobuntonia) subulata subulata Ruggieri. Left valve. Asteri
Formation (sample 848-F), Crete. x 75

Carinocythereis antiquata (Baird). Right valve. Kritika Formation (sample
MUR 63), Rhodos. x 50

Fig. 11. Carinocythereis bairdi Uliczny. Left valve. Kritika Formation (sample
MUR 63), Rhodos. x 50

Fig. 12. Carinocythereis carinata (Roemer). Left valve. Iraklion Formation (sample
9-16), Crete. x 50

Fig. 13. Carinocythereis meulenkampi n. sp. Holotype. Left valve. Asteri Formation
(sample 848-D), Crete. x 50

Fig. 14. Carinocythereis meulenkampi n. sp. Paratype. Right valve. Asteri Forma-
tion (sample 848-D), Crete. x 50
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Fig. 1. Cistacythereis caelatura Uliczny. Left valve. Kritika Formation (sample
MUR 63), Rhodos. x 50 99

Fig. 2. Cistacythereis sp. d. C. pokornyi hellenica Uliczny. Left valve. Asteri
Formation (sample 884-H), Crete. x 50 99

Fig. 3. Costa batei batei (Brady). Left valve. Kritika Formation (sample MUR 63),
Rhodos. x 50 100

Fig. 4. Costa edwardsii (Roemer). Left valve. Apostoli Formation (sample 814-H),
Crete. x 50 100

Fig. 5. Costa punctatissima punctatissima Ruggieri. Left valve. Asteri Formation
(sample 884-K), Crete. x 50 101

Fig. 6. Costa runeinata (Baird). Male left valve. Kritika Formation (sample MUR
63), Rhodos. x 50 101

Fig. 7. Costa sp. Female left valve. Pigadia Formation (sample VK 1), Karpathos.
x 50 101

Fig. 8. Echinocythereis (Rhodicythereis) ruggierii n. sp. Paratype. Left valve. Vasfi
Formation (sample MUR 13), Rhodos. x 40 103

Fig. 9. Eehinocythereis (Rhodieythereis) ruggierii n. sp. Paratype. Dorsal VIew
complete carapace. Vasfi Formation (sample MUR 13), Rhodos. x 40 103

Fig. 10. Echinocythereis (Rhodicythereis) ruggierii n. sp. Holotype. Right valve.
Vasfi Formation (sample MUR 13), Rhodos. x 40 103

Fig. 11. Echinoeythereis (Rhodicythereis) sp. Right valve. Dhramia Formation (sam-
ple 778-A), Crete. x 40 103

Fig. 12. Falunia (Falunia) plicatula (Reuss). Right valve. Gavdos formation (sam-
ple G 507), Gavdos. x 50 104

Fig. 13. Falunia (Falunia) sphaerulolineata (Jones). Right valve. Asteri Formation
(sample 884-R), Crete. x 50 104

Fig. 14. Falunia (Falunia) sp. aff. F. stellata stellata (Capeder). Larval right valve.
Khairetiana Formation (sample M 860), Crete. x 50 104

Fig. 15. Falunia (Hiltermannicythere) cephalonica Uliczny. Male right valve. Asteri
Formation (sample 849-J), Crete. x 50 105

Fig. 16. Falunia (Hiltermanllicythere) quadridentata (Baird). Larval right valve.
Asteri Formation (sample 848-P), Crete. x 50 106

Fig. 17. Falunia (Hiltermannicythere) retifastigata (Jones). Larval right valve.
Asteri Formation (sample 849-D), Crete. x 50 106

Fig. 18. Falunia (Hiltermannicythere) retifastigata (Jones). Right valve. Asteri For-
mation (sample 884-H), Crete. x 50 106

Fig. 19. Falunia (Hiltermannicythere) rugosa (Costa). Right valve. Asteri Formation
(sample 849-H), Crete. x 50 106

Fig. 20. Falunia (Hiltermannicythere) zibinica (Dieci & Russo). Male right valve.
Gavdos Formation (sample G 480), Gavdos. x 50 107





PLATE 8

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Pterygocythereis (Pterygocythereis) ceratoptera (Bosquet). Left valve. Kri-
tika Formation (sample MUR 63), Rhodos. x 40 111

Pterygocythereis (Pterygocythereis) jonesii (Baird). Left valve. Asteri For-
mation (sample 849-G), Crete. x 40 III

Ruggieria (Keijella) hodgii (Brady). Right valve with adhering matrix. Bar-
bara Formation (sample 7-33), Crete. x 50 113

Aurila albicans (Ruggieri). Left valve. Tefeli Formation (sample 7-147),
Crete. x 50 113

Fig. 5. Aurila aspidoides Uliczny. Left valve. Francocastello Formation (sample
817-G), Crete. x 50 l14

Aurila cruciata cruciata (Ruggieri). Left valve. Pigadia Formation (sample
VK 14), Karpathos. x 50 114

Aurila cruciata minor Uliczny. Left valve. Kritika Formation (sample
MUR 20), Rhodos. x 50 115

Aurila diecii n. sp. Holotype. Left valve. Tefeli Formation (sample 6-117),
Crete. x 50 115

Aurila diecii n. sp. Para type. Dorsal view complete carapace. Tefeli For-
mation (sample 6-117), Crete. x 50 115

Aurila pigadiana n. sp. Holotype. Left valve: a) lateral view, b) dorsal
view. Pigadia Formation (sample VK 14), Karpathos. x 50 l17

Aurila venetiensis (Uliczny). Left valve. Asteri Formation (sample 884-B),
Crete. x 50 121

Aurila venetiensis (Uliczny). Right valve. Asteri Formation (sample 849-E),
Crete. x 50 121

Aurila ulicznyi n. sp. Holotype. Complete carapace: a) lateral view left
valve, b) dorsal view. Kritika Formation (sample MUR 63), Rhodos. x 50 120

Aurila ulicznyi n. sp. Paratype. Right valve. Francocastello Formation
(sample 817-G), Crete. x 50 120

Aurila cicatricosa (Reuss). Left valve. Apostoli Formation (sample 850-N),
Crete. x 50 l14

Fig. 16. Aurila punctata plagia Uliczny. Left valve. Pigadia Formation (sample
VK 9), Karpathos. x 50 118

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.

Fig. 12.

Fig. 13.

Fig. 14.

Fig. 15.





Fig. 1. Aurila convexa emathiae Uliczny. Left valve. Asteri Formation (sample
884- K), Crete. x 50 t 14

Aurila defarmis defarmis (Reuss). Left valve: a) lateral view, b) dorsal
v:ew. Apostoli Formation (sample 850-0), Crete. x 50 115

Auri'a freudenthali n. sp. Holotype. Left valve. a) lateral view, b) dorsal
view. Apostoli Formation (sample 850-B), Crete. x 50 t 16

Aurila vena (Seguenza). Left valve (pre-adult?). Pigadia Formation (sample
VK 1), Karpathos. x 50 120

Aurila sp. 1. Left valve. Khairetiana Formation (sample M 870), Crete. x 50 119

Aurila veniliae Uliczny. Left valve. Lindos Formation (sample MUR 42),
13),Rhodos.x50 llY

Fig. 7. Aurila veniliae Uliczny. Left valve. Lindos Formation (sample MUR 42),
Rhodos. x 50 121

Aurila praeapuliana Uliczny. Left valve. Kritika Formation (sample MUR
70), Rhodos. x 50 118

Aurila sp. 2. Left valve. Apostoli Formation (sample 850-L), Crete. x ~o 119

Aurila sp. aff. A. vitracincta (Ruggieri). Larval left valve. Asteri Forma-
tion (sample 849-D), Crete. x 50 121

Mutilus dahrni Uliczny. Left valve. Francocastello Formation (sample
817-B), Crete. x 50 124

Mutilus retifarmis (Terquem). Left valve. Asteri FOlmation (sample 848-0),
Crete. x 50 [24

Fig. 13. Bradleya? sp. Left valve. Asteri Formation (sample 849-G), Crete. x 50 122

Fig. 2.

Fig. 3.

Fig. 4.

f~ig. 5.

fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.

Fig. 12.





Fig. 1. Pachycaudites? h-scripta (Capeder). Left valve. Asteri Formation (sample
884-B), Crete. x 50 125

Fig. 2. Pachycaudites unger! ungeri (Reuss). Left valve. Asteri Formation (sample
884-F), Crete. x 50 125

Fig. 3. Quadracythere (Tenedocythere) mediterranea Ruggieri. Left valve. Tefeli
Formation (sample 6-117), Crete. x 50 l26

Fig. 4. Quadracythere (Tenedocythere) prava (Baird). Left valve. Vasfi Formation
(sample IvIUR 13), Rhodos. x 50 126

Fig. 5. Quadrac)'there (Tenedoc)'there) salebrosa Uliczny. Left valve. Asteri For-
mation (sample 884-K), Crete. x 50 l27

Fig. 6. Urocythereis favosa exedata Uliczny. Left valve. Asteri Formation (sample
884-C), Crete. x 50 127

Fig. 7. Urocythereis lumbricularis (Terquem). Right valve. Vasfi Formation (sam-
ple MUR 13), Rhodos. x 50 128

Fig. 8. Urocythereis m.1rgaritifera margaritifera (Mueller). Right valve. Kritika
Formation (sample MUR 67), Rhodos. x 50 l28

Fig. 9. Urocythereis sororcula (Seguenza). Left valve. Vasfi Formation (sample
MUR 13), Rhodos. x 50 J 28

Fig. 10. Protoc)'theretta obtusa Ruggieri. Right valve. Asteri Formation (sample
849-H), Crete. x 50 131

Fig. 11. Cytheretta (Cytheretta) semiornata (Egger). Male right valve. Roka For-
mation (sample M 648), Crete. x 40 l30

Fig. 12. Cytheretta (Cytheretta) semiornata (Egger). Female right valve. Apostoli
Formation (sample 814-A), Crete. x 40 l30

Fig. 13. Loxoconcha alata Brady. Male left valve. Vasfi Formation (sample MUR
13), Rhodos. x 50 132

7-155), Crete. x 50 132

Fig. 15. Loxoconcha hodonica Pokorny. Male left valve. Khairetiana Formation
(sample M 862), Crete. x 50 133

Fig. 16. Loxoconcha hodonica Pokorny. Female left valve. Khairetiana Formation
(sample M 858), Crete. x 50 133

Fig. 17. Loxocornicu!um quadricornis (Ruggieri). Left valve. Gavdos Formation
(sample G 485), Gavdos. x 50 136





Fig. 1. Paraeytheridea sp. Left valve. Kissamou Formation (sample M 795),
Crete. x 100 l37

Cytheropteron (Cytheropteron) alatum Sars. Right valve. Vasfi Formation
(sample MUR 7), Rhodos. x 65 l37

Cytheropteron (Cytheropteron) apostoliensis n. sp. Holotype. Left valve:
a) lateral view, b) dorsal view. Apostoli Formation (sample 814-B), Crete.
x 100 138

Cytheropteron (Cytheropteron) apostoliensis n. sp. Paratype. Right valve.
Apostoli Formation (sample 814-B), Crete. x 100 us
Cytheropteron (Cytheropteron) latum Mueller. Right valve. Vasfi Forma-
mation (sample MUR 13), Rhodos. x 100 138

Cytheropteron (Cytheropteron) punetatum Brady. Right valve. Vasfi For-
mation (sample MUR 12), Rhodos. x 100 l38

Cytheropteron (Cytheropteron) rotundatum Mueller. Left valve. Vasfi
Formation (sample MUR 12), Rhodos. x 100 139

Cytheropteron (Aversovalva) laneei Carbonne!. Left valve. Apostoli For-
mation (sample 814-B), Crete. x 100 139

Eueytherura patercoli Mistretta. Right valve. Asteri Formation (sample
849-H), Crete. x 100 141

Eueytherura pygmaea (Reuss). Right valve. Apostoli Formation (sample
814-C), Crete. x 100 141

Hemieytherura helleniea n. sp. Holotype. Left valve. Asteri Formation
(sample 884-C), Crete. x 100 142

Hemieytherura helleniea n. sp. Paratype. Right valve. Asteri Formation
(sample 884-J), Crete. x 100 142

Saida sp. Right valve. Pigadia Formation (sample VK 14), Karpathos. x lea 154

Semieytherura raulini n. sp. Holotype. Left valve: a) lateral view, b) dorsal
view. Apostoli Formation (sample 814-B), Crete. x 100 146

Semieytherura spratti n. sp. Holotype. Left valve: a) lateral view, b) dorsal
view. Asteri Formation (sample 849-E), Crete. x 100 146
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Fig. 1. Semicytherura acuminata (Mueller). Left valve. Lindos Formation (sample
MUR 42), Rhodos. x 80 144

Semicytherura acuticostata (Sars). Left valve. Vasfi Formation (sample
MUR 13), Rhodos. x 80 144-

Semicytherura dispar (Mueller). Right valve. Pigadia Formation (sample
VK 5), Karpathos. x 80 145

Semicytherura inversa (Seguenza). Left valve. Asteri Formation (sample
884-G), Crete. x 80 [45

Semicytherura mediterranea (Mueller). Left valve. Kritika Formation (sam-
ple MUR 62), Rhodos. x 80 145

Semicytherura paradoxa (Mueller). Right valve. Asteri Formation (sample
849-E), Crete. x 80 \45

Semicytherura sp. d. S. punctata (Mueller). Left valve. Pigadia Formation
(sample VK 5), Karpathos. x 80 \45

Neomonoceratina mouliana n. sp. Holotype. Female left valve: a) lateral
view, b) dorsal view. Tefeli Formation (sample 6-27), Crete. x 80 l48

Neomonoceratina mouliana n. sp. Paratype. Male left valve. Tefeli Forma-
tion (sample 6-27), Crete. x 80 \48

Eucytherura complexa (Brady). Left valve. Vasfi Formation (sample MUR
13), Rhodos x 120 140

Pseudocytherura calcarata (Seguenza). Right valve. Asteri Formation (sam-
ple 884-G), Crete. x 50 [44

Eucytherura gibbera Mueller. Right valve. Pigadia Formation (sample
VK 3), Karpathos. x 120 140

Monoceratina mediterranea n. sp. Holotype. female left valve: a) lateral
view, b) dorsal view. Vasfi Formation (sample MUR 7), Rhodos. x 50 152

Monoceratina mediterranea n. sp. Paratype. Male right valve. Pigadia For-
mation (sample VK 1), Karpathos. x 50 152

Paijenborchella (Eopaijenborchella) malaiensis Kingma. Left valve. Franco-
castello Formation (sample 817-A), Crete. x 80 [50

Paijenborchella (Paijenborchella) iocosa Kingma. Right valve. Asteri For-
mation (sample 848-B), Crete. x 80 \49

Paijenborchella (Paijenborchella) solita ria Ruggieri. Right valve. Apostoli
Formation (sample 814-N), Crete. x 80 \49
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