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ABSTRACT - The systematic position of Cistacythereis and Hiltermannicythere is discussed and their subgeneric rank proposed. Samples
collected in Recent sediments of the Mediterranean African coast and on the Tunisian shelf yelded two species of Cistacythereis (Cistacythereis)
Uliczny, 1969 considered new for science, that is Cistacythereis (C.) carthaginiensis and Cistacythereis (C.) hannibalis, which are described
and illustrated. The ecology of the subgenus is discussed, especially as far as the bathymetrical and climatic significance is concerned as a tool for
paleoecological interpretations.

RIASSUNTO - [1l genere Cistacythereis Uliczny, 1969 (Ostracoda, Trachyleberididae) nel Recente del Mediterraneo con revisione tas-
sonomica] - S discute la posizione sistematica di Cistacythereis e di Hiltermannicythere, gener: per i quali viene proposta la declassazione a
sottogeneri. Una campionatura raccolta in sedimenti recenti lungo la costa africana mediterranea e sulla piattaforma tunisina ba fornito esem-
plari di due specie pertinenti al sottogenere Cistacythereis (Cistacythereis) Uliczny, 1969 considerate nuove per la scienza: Cistacythereis (C.)
carthaginiensis e Cistacythereis (C.) hannibalis. Le due specie vengono descritte ed illustrate. Si discute I'ecologia del sottogenere, in particolare
per quanto concerne la sua distribuzione geografica e batimetrica, per lntilizzazione nelle interpretazioni paleoecologiche. La sua distribuzione
& messa a confronto con quella del sottogenere Hiltermannicythere.

INTRODUCTION

Within the Trachyleberidinae 3 frequently ac-
cepted genera seem to have been «generated» from
the same stem that is Olimfalunia Ruggieri, 1977
(type-species Falunia stellata ornatissima Ruggieri,
1967), Cistacythereis Uliczny, 1969 (type-species C.
cebrenidos Uliczny, 1969) and Hiltermannicythere
Bassiouni, 1970 (type-species Cythereis turbida G. W.
Miiller, 1894 nec C. quadridentata Baird, 1850). A
phylogenetic relationship of the 3 genera (under dif-
ferent names) is suggested by Sissingh (1971).

Olimfalunia has been erected by Ruggieri to in-
clude part of the species previously attributed to
Falunia Grekoff & Moyes, 1956. Falunia in fact has
to be considered invalid because its type-species F
girondica Grekoff & Moyes, 1956 is a young instar
of an undefined species of Cytheretta (Ruggieri, 1977,
p. 185).

Hiltermannicythere has been erected by Bassiouni
(1970) as subgenus of the invalid Falunia (now Olim-
falunia), subsequently defined as a «group» (Sissingh,
1971) on the basis of the hinge characters and accep-
ted by Neale (1973, p. 440) and later by Ruggieri
(1977, p. 185) at generic rank for which especially
Ruggieri gives more weight to the hinge characters
as illustrated by Sissingh (1971) than to the external
morphological ones.

Hiltermannicythere suffers of some problems
because of the demonstrated specific differences bet-
ween Cythereis quadridentata (previously designated
as type-species) and C. turbida.

The original description of Hiltermannicythere is
based on the characters of C. turbida G. W. Miiller,
1894 collected in the Gulf of Naples instead than on
the type material of C. quadridentata Baird described
from England. C. turbida has consequently to be
considered the type-species of Hiltermannicythere as
also clearly stressed by Neale (1973). The real C.
quadridentata has been subsequently designated as
type-species of Celtia Neale, 1973.

Cistacythereis Uliczny, 1969 shows the hinge
(RV) constituted by an anterior «stepped» tooth, the
posterior one smooth and the groove crenulate.

Apart from the previously cited problems the 3
genera seem well defined especially for the differen-
ces of the hinge characters of the RV as defined by
the previous AA:

Olimfalunia (in Sissingh, 1971 under the invalid
name Falunia, partim): terminal teeth and groove
crenulated.

Cistacythereis: anterior tooth consisting of a
lower platform-like distal and higher conical
proximal part («stepped»), posterior tooth smooth,
groove crenulate.

Hiltermannicythere: anterior tooth as in



276 D. BARRA, G. BONADUCE

Cistacythereis and posterior tooth crenulate; groove
crenulate.

Olimfalunia appears a well defined genus while
looking for different species of Hiltermannicythere
and Cistacythereis we noted that the previously cited
differences between the hinges of the two genera are
not so clearly defined as those related to the prin-
cipal ornamentation characters. In fact in some cases
the posterior tooth of Hiltermannicythere can be
from crenulate to lobate and that of Cistacythereis
from smooth to lobate. The hinge characters of the
3 genera and their variability are reported in Text-
fig. 1.

In consideration of the evidently undefined dif-
ferences between the hinge characters of Hilterman-
nicythere and Cistacythereis, Hiltermannicythere has
to be considered subgenus of Cistacythereis which
has the priority at generic level, in agreement with
Ruggieri (pers. comm., 1995).

To separate Olimfalunia, Cistacythereis (Cista-
cythereis) and Cistacythereis (Hiltermannicythere) we
used additionally the external characters as shown in
Table 1. Particularly Cistacythereis (C.) differs from
both Olimfalunia and Cistacythereis (H.) especially
due to the presence of the anterior fossa (ornamen-
ted or smooth) split into two triangular areas by the
median ridge which fuses with the anterior rib and
to the arched and generally well developed connec-
tion between the dorsal and median ridge at the
posterior extremity. Anyway some species, as far as
their ornamentation is concerned, at present appear
of uncertain subgeneric attribution.

The subgenus Cistacythereis (C.) Uliczny, 1969 is
rather widely distributed in the Mediterranean Basin
mostly in the fossil record from Late Miocene to
Late Pliocene always from shallow-water sediments.
Only Cistacythereis (C.) reymenti Stambolidis, 1985
from the North Aegean Sea has been up to now
described from Recent sediments.

The species attributed to Cistacythereis (C.) as

reported by Kempf (1986: part. 1, index A, pp. 170,
171; 1992: part. 6, index A, supplement 1, p. 22) are
the following:

Cistacythereis caelatura Uliczny, 1969 - Pliocene
of Cephalonia Island (Greece)

Cistacythereis cebrenidos Uliczny, 1969 - Pliocene
of Cephalonia Island (Greece)

Cistacythereis equivalvis Doruk, 1981 - Tortonian
of Turkey

Cistacythereis bellenica Uliczny, 1969 - Pliocene
of Cephalonia Island (Greece)

Cistacythereis pokornyi (Ruggieri, 1962) - Tor-
tonian of Enna, Sicily (Italy)

Cistacythereis reymenti Stambolidis, 1985 -
Recent of Evros-Delta, Aegean Sea (Greece)

™ .

Olimfalunia

Cistacythereis (C.)

I ——

Cistacythereis (C.)

oo I

Cistacythereis (H.)

O me—

Cistacythereis (H.)

Text-fig. 1 - Schematic drawings of the RV hinges in dorsal view
of the compared taxa following Sissingh (1971),
Ruggieri (1976) and our data.

Cistacythereis (H.)

TAXA SHAPE IN LATERAL VIEW RV HINGE
ANTERIOR TOOTH POSTERIOR TOOTH
Olimfalunia subrectangular crenulate crenulate
Cistacythereis (C.) subrectangular, posterior truncated stepped from smooth to lobate
Cistacythereis (H.) from subacuminate to truncated stepped from crenulate to lobate
TAXA PRINCIPAL ORNAMENTATION
ANTERIOR FOSSA RIDGES
'Olimfalunz‘a absent when present not converging back wards
Cistacythereis (C.,) from shallow to deep, generally sudivided median and upper connected in a posterior ear

shallow or absent with small foveolae

converging backwards

Tab. 1 - Synthesis of the characters of Olimfalunia, Cistacythereis (Cistacythereis) and Cistacythereis (Hiltermannicythere).
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Cistacythereis robusta Bonaduce, Ruggieri, Russo
& Bismuth, 1992 - Late Miocene of the Gulf of
Gabes (Tunisia)

Cistacythereis stimpsoni (Brady, 1868) - Recent of
Vigo Bay (Atlantic) and ? Aegean Sea (Mediter-
ranean)

Cistacythereis zibinica (Dieci & Russo, 1965) -
Tortonian of Northern Appennines.

As far as the ornamentation is concerned
Cythereis stimpsoni (as illustrated by Ruggieri, 1953)
should be attributed to the genus Costa Neviani,
1928 instead than to Cistacythereis as proposed by
Sissingh (1972).

Cistacythereis zibinica should be attributed to
Cistacythereis (H.) Bassiouni, 1970 as stated by
Ruggieri (1975) instead than to Cistacythereis (C.) as
proposed by Uliczny (1969).

MATERIAL

During the ongoing revision of the shallow-
water Recent ostracods of the Tunisian coast
(Bonaduce & Masoli, 1968), of the Tunisian shelf
(Bonaduce et al., 1979) and of the beach sand
sediments of Lybia (Bonaduce & Pugliese, 1975) we
found well preserved specimens pertaining to
Cistacythereis (C.) which without any doubt are of
Recent age and part of a rich ostracod assemblage
which will be redescribed and illustrated by one of
us (Barra D., manuscript). The two forms of
Cistacythereis (C.) identified are considered new and
described and illustrated below.

SYSTEMATICS

Order Popocorma G. W. Miiller, 1894
Suborder Popocora Sars, 1866
Superfamily CyTHERACEA Baird, 1850
Family TRACHYLEBERIDIDAE Sylvester-Bradley, 1948

CistACYTHEREIS (CISTACYTHEREIS) CARTHAGINIENSIS
n. sp.
PL 1, figs. 1-7, 14, 15; text-fig. 3A

1969 Cistacythereis pokornyi hellenica ULiczny, pl. 16, fig. 10; nec
pl. 7, figs. 1, 2.

1975 Cistacythereis caelatura Uliczny - BONADUCE & PUGLIESE,
p. 130, pl. 2, fig. 1.

1979 Cistacythereis caelatura Uliczny - BONADUCE et al., p. 280,
pl. 39, figs. 1-3.

Etymology - From latin carthaginiensis = Car-
thaginian.

Holotype - A left valve @ (PL 1, fig. 1). B.O.C.
2249.

Paratypes - 3LV, 6 RV, 4 CC (5 of which figured,
Pl 1, figs. 2-4, 6, 7). B.O.C. 2250, 2251, 2252, 2254,
2255

Type locality - Tripoli (Lybia), beach sand sample
(Bonaduce & Pugliese, 1975).

Diagnosis — A species of Cistacythereis (C.) charac-
terized by massive and thick longitudinal ridges, the
presence of a vertical thick ridge connecting
posteriorly the median and the ventral ridge and a
second one which starts from the posterior end of
the median ridge and reaches the posteroventral ex-
tremity in corrispondence to the lowest terminal
spine.

Description - Left valve subrectangular with dor-
sal and ventral margins slightly converging back-
ward. Anterior margin regularly rounded and
posterior extremity truncated and furnished with 4
robust spines. Right valve a little more acuminate at
the posterior extremity.

Ornamentation constituted by 3 well defined
longitudinal rope-like ridges.

The dorsal ridge bends down anteriorly back of
the large eye-tubercle and is separated from it by a
deep oblique depression of limited length which is
anteriorly defined by a subvertical ridge fused with
the eye-tubercle and connected with the .median
ridge. At the posterior extremity it curves down-
ward to form a ear and is connected with a regular
arch to the median ridge. Another ridge departs
from the lower part of the cited ear to reach with an
ample concave arch the postero-ventral extremity
where it defines with the caudal process a sub-
triangular area subdivided in undefined large
irregularly shaped foveolae.

The median ridge is connected anteriorly with
the protruding massive smooth submarginal anterior
rib forming internally two depressed subtriangular
areas. The anterior rib is fused antero-dorsally with
the flat eye-tubercle and continue in the ventral
ridge towards the caudal process before which it
abruptly upturns vertically and fuses with the
posterior part of the median ridge. The anterior
depressed areas are generally smooth.

Two well developed pore-conuli have been
noticed: a submarginal one protruding between the
upper posterior spine and the concave posterior
ridge and a second one on the cited ridge below the
median and above the ventral one. The lateral sur-
face of the valves is covered (the 2 anterior triangular
areas and most of the principal ridges excepted) by
large and deep foveolae irregularly shaped,
sometimes anastomized, organized in subvertical
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rows between the median and the ventral ridges,
more irregularly organized above the median ridge
and into 3 horizontal lines below the ventral ridge.
The ventral ridge shows in the posterior part 4 - 5
elongate foveolae. Before the anterior submarginal
ridge anterodorsally two series of subrounded
foveolae parallel to the margin occur, followed by a
series of 3 elongated foveolae located just above and
below the median ridge, below which the foveolae
reoccur into two series down to the antero-ventral
area. A reduced asymmetry of the valves is detec-
table in dorsal view for which the posterior ex-
tremity of the dorsal ridge in the left valve appears
more developed and thicker than that of the right
one. The central muscle-scars pattern show a subver-
tical row of 4 scars the 2nd of which (from top) very
elongated, preceeded by an anterior one roughly U -
shaped (Text-fig. 2).

O
=
W,

————

Text-fig. 2 - Central muscle-scars pattern in Cistacythereis (C.)
carthaginiensis n. sp. of LV from inside. B.O.C.
2268.

Sexual dimorphism evident with @ in dorsal
view (PL. 1, fig. 6) more inflated than the & (Pl 1,
fig. 7) with maximum width after the mid-length in
corrispondence of the posterior end of the ventral
ridge, while in the 0" the maximum width occurs at

about mid-length.

Variability - This species in some adult
specimens shows in the two large anterior
depression a hint of striae which simulate a
reticulation which can be ascertained only by large
magnification SEM pictures (PL. 1, fig. 5).

Remarks - The study of some instars (probably
A2, A3 and A4) show exactly the same scheme of or-
namentation demonstrating the ontogenetic stability
of the principal specific characters (Text-fig. 3A).

Size (inmm) - LV @: L = 0.65; H = 0.32 (PL 1,
fig. 1)
RVQ:L =0.70; H = 0.34 (PL 1,
fig. 2)
LV:L =0.66; H=0.31(PL 1,
fig. 3)
RV o: L = 0.66; H = 0.31 (PL.
1, fig. 4)

Affinities - The proposed species differs from
Cistacythereis (C.) pokornyi (Ruggieri, 1962)
especially due to the limited extension of the ventral
ridge which ends abruptly its horizontal running
before the posterior extremity. In the latter the ridge
reaches the posterior extremity splitting into two arms.

EXPLANATION OF PLATE 1

Figs. 1-7, 14, 15 - Cistacythereis carthaginiensis n. sp.

1) Holotype, LV @ of complete carapace, Tripoli (Lybia), B.O.C. 2249, (x 100);

2) Paratype, RV @, B.O.C. 2250, (x 93);

3) Paratype, LV O of complete carapace, B.O.C. 2251, (x 93);

4) Paratype, RV ', B.O.C. 2252, (x 107);

5) RV @, Tor Vendicari (Sicily, Italy), B.O.C. 2253, (x 87);

6) Paratype, CC Q in dorsal view, B.O.C. 2254, (x 100);

7) Paratype, CC &' in dorsal view, B.O.C. 2255, (x 91);

14) RV, hinge, Tunisian Shelf, Stn. 52, 53 m, B.O.C. 2257 (x 124).

15) Oblique view of RV hinge of the same specimen of fig. 14 (x 135).

Figs. 8-13, 16 - Cistacythereis (Cistacythereis) hannibalis n. sp.

8) Holotype, LV Q, Tripoli (Lybia), B.O.C. 2258, (x 80);

9) Paratype, RV @, B.O.C. 2259, (x 91);
10) Paratype, RV o', B.O.C. 2260, (x 91);
11) Paratype, LV o', B.O.C. 2261, (x 91);

12) Paratype, CC O in dorsal view, B.O.C. 2263, (x 100);
13) Paratype, CC Q in dorsal view, B.O.C. 2264, (x 91);

16) Paratype, RV, hinge, B.O.C. 2265 (x 153).
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Text-fig. 3 - A) Cistacythereis (C.) carthaginiensis n. sp., instar of
RV, Tunisian Shelf, Stn. 60, 13 m, B.O.C. 2262 (x
91). B) Cistacythereis (C,) hannibalis, instar of LV,
Tunisian Shelf, Stn. 81, 48 m, B.O.C. 2256 (x 77).

It differs from the holotype of Cistacythereis (C.)
bellenica Uliczny, 1969 (Pl. 7, fig. 1), elevated to
specific rank by Ruggieri & D’Arpa (1993), due to
the different shape in lateral view especially in the
ventral margin which in Cistacythereis (C.) bellenica
is clearly concave instead than straight as in
Cistacythereis (C.) carthaginiensis n. sp.; our species
shows the presence of a subvertical arched ridge
which connects the eye-tubercle with the median
ridge, substituted in Cistacythereis (C.) hellenica by
reticulation and due to the presence of the subver-
tical posterior ridge which connects the median
ridge with the posterior extremity of the ventral one
while in Cistacythereis (C.) bellenica this structure is
substituted by an evident reticulation. Our species
corresponds better to the picture of the paratype of
Pl. 16, fig. 10 which is consequently listed in the
synonymy.

Cistacythereis (C.) cebrenidos Uliczny, 1969 and
Cistacythereis (C.) caelatura Uliczny, 1969 (con-
sidered probably conspecific by Ruggieri & D’Arpa,
1993 and by us) differ from Cistacythereis (C.) car-
thaginiensis n. sp. especially due to the presence of
the irregularly denticulate dorsal ridge instead than
rope-like.

Cistacythereis (C.) carthaginiensis n. sp. differs
from Cistacythereis (C.) pokornyi (Ruggieri) sensu
Doruk, 1981 essentially due to the presence of the
ridge connecting the eye-tubercle and the median
ridge, to the much more developed anterior
marginal rib and the rectilinear running of the

median ridge instead than sinuous. Following
Ruggieri & D’Arpa (1993) the form illustrated by
Doruk has to be anyway considered junior synonym

of Cistacythereis (C.) bellenica.

Other findings — Tunisian shelf, less than 50 m
and Tor Vendicari (Sicily), beach sand (Recent).

CisTACYTHEREIS (CISTACYTHEREIS) HANNIBALIS
n. sp.
PL 1, figs. 8-13, 16; Text-fig. 3B

1975 Cistacythereis caelatura Uliczny - BONADUCE & PUGLIESE,
p. 130, pl. 2, fig. 1.

Etymology - From Hannibal, the army leader of
Carthago.

Holotype — A left valve @ (Pl. 1, fig. 8). B.O.C.
2258.

Paratypes - 6 LV, 6 RV, 3 CC (6 of which figured,
Pl. 1, figs. 9-11, 14-16). B.O.C. 2259, 2260, 2261,
2263, 2264, 2265.

Type locality - Tripoli (Lybia), beach sand sample
(Bonaduce & Pugliese, 1975).

Diagnosis - A species of Cistacythereis (C.) charac-
terized by the rectangular shape in lateral view, the
badly developed anterior perimarginal rib, the an-
terior depressions occupied by well defined foveolae
and 3 ventral riblets parallel to the margin. Number
and position of the foveolae in the anterior
depressions are diagnostic.

Description — Left valve in lateral view in both
sexes rectangular with dorsal and ventral margins
parallel, anterior margin obtusely rounded,
posterior truncated. The dorsal ridge appears a little
sinuous in the median part and bends down an-
teriorly desappearing within the foveolae before
reaching the median ridge which fuses with the an-
terior perimarginal rib which is badly defined below
the mid-height. Posteriorly the dorsal ridge shows a
defined difference between LV and RV. In the LV it
forms an acute hook which overlaps the posterior
margin and is connected with the median ridge. In
the RV it bifurcates with one arm which curves
down much before the postero-dorsal margin and
desappears before reaching the median ridge (from
which it is separated by a large foveola) and the
second, much thinner and less protruding, con-
tinuing to the posterior extremity.
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The median ridge shows a more or less defined
convexity around the muscle-scars area and in the
LV it shows at the posterior extremity two bifur-
cations, one at the end of its straight part where one
arm upturns just before the ear and the second
downward directed reaches with an S-shaped run-
ning the posterior extremity of the ventral ridge;
and a second one at the lower beginning of the ear
where a ridge departs downward to reach the
posterior extremity in corrispondence with the
second (from below) marginal spine with an arched
concave running.

Large semifused irregularly shaped foveolae are
located just before, after and between the cited
posterior ridges.

The ventral ridge is badly connected anterlorly
with the marginal rib through its undefined
foveolate lower part and posteriorly is connected
with the S-shaped oblique ridge.

The anterior depressed area, split into 2 parts by
the median ridge is occupied above it by 4 large
foveolae and below by 5 foveolae (2 anterior and 3
posterior) the last 3 of which can be semifused.

The anteroventral and central areas below the
ventral ridge are occupied by 3 thin ridges, parallel
to the ventral margin between which some lines of
mostly elongated foveolae occurs. The posteroven-
tral area is occupied by large subrounded foveolae.
The remaining valve’s surface is covered by large
subrounded foveolae, arranged in subvertical rows
between the median and ventral ridges, except in the
muscle-scars area where the foveolae are few and
peculiarly small. Above the median ridge the
foveolae are of different sizes and without any
peculiar organization. A large irregularly-shaped
foveola occurs at the postero-dorsal extremity of the
LV where it corresponds to the large depression con-
toured by the hook - shaped ridge.

The eye-tubercle is large and incised ventrally by
the boundaries of the underlying foveolae.

In dorsal view the carapace is subtruncated an-
teriorly and posteriorly with lateral boundaries
almost parallel in both sexes.

Muscle-scars as in Cistacythereis (C.) carthaginien-
sis n. sp.

Sexual dimorphism: The &' (Pl 1, fig. 11) are
more elongated in lateral view than Q (Pl. 1, fig. 8);
in dorsal view both sexes do not show appreciable
differences (Pl. 1, figs. 12, 13).

Size (in mm) - LV @: L = 0.81; H = 0.38 (PL. 1,
fig. 8)
RV @:L = 0.72; H = 0.33 (PL 1,
fig. 9)

LV &: L = 0.73; H = 0.34 (PL. 1,
fig. 11)

RV Jd:L =
1, fig. 10)

0.74; H = 0.30 (P

Variability - This species appears extremely
stable in the ornamentation as far as the population
studied is concerned. The variability is reduced to
the more or less evident fusion or partition of
foveolae, fact which anyway can be clearly detected
especially in the anterior depressed area.

Remarks - The young instars (probably A5 - A6)
show the same ornamentation pattern; also the
distribution of the foveolae, especially in the an-
terior depressed area, corresponds almost perfectly
to that of the adults. The shape of the young instars
is naturally different as usual in this group of
ostracods, with valves more triangular and less
defined posterior ornamentation (Text-fig. 3B).

Other findings - Tunisian shelf, less than 50 m,
Recent.

ECOLOGICAL AND PALEOECOLOGICAL REMARKS

The finding in the Recent of the Mediterranean
Sea of 3 species of Cistacythereis (Cistacythereis), that
are Cistacythereis (C.) carthaginiensis n. sp.,
Cistacythereis (C.) hannibalis 1. sp. and Cistacythereis
(C.) reymenti Stambolidis, allows some ecological
hypotheses especially on the climatic and depth
distribution of this subgenus. The study of several
hundreds samples all around the Mediterranean
shows that:

1 - Cistacythereis (C.) seems to occurs only at depths
shallower than 50 m;

2 - its geographical distribution appears limited
to the southern part of the Basin that is to the
Mediterranean African coast, to Sicily and to the
area of the Evros Delta (Greece), represented by
Cistacythereis (C.) carthaginiensis, Cistacythereis (C.)
hannibalis and Cistacythereis (C.,) reymenti.

It appears consequently reasonable to accept this
subgenus as a valid warm-temperate climatic marker.

This conclusions appear to be a valuable tool in
the interpretation of fossil environments at least
from Miocene to Recent. The fossil record of this
subgenus especially in the Moroccan Rifian
Corridor during Tortonian and Pliocene where the
ostracod assemblages clearly show shallow warm-
water environments (G. Bonaduce, unpublished
data) seems to confirm this paleoclimatic and
paleobathymetrical interpretation.
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The subgenus Cistacythereis (Hiltermannicythere)
shows a much wider both geographical and
bathymetrical distribution; in fact its occurrence is
registered all around the Mediterranean dowi to a
depth of about 170 m (Miiller, 1894; Puri et al., 1964;
Uffenorde, 1972; Bonaduce et al., 1976; Bonaduce et
al., 1977; Bonaduce et al., 1980-81; Peypouquet &
Nachite, 1984; Bonaduce et al., 1988).
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