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a b s t r a c t 

The ostracod fauna of two late Messinian stratigraphic sections in eastern Tunisia have been analysed. The first 
section (Salakta-SAL section), is located south of Cape Bon, the second (Wadi el Kebir–OK section) in the Sahel 
region. In both sections the shallow marine ostracod fauna is dominant but have also been found taxa refer- 
able to the Lago Mare facies. From the shallow water marine levels, several ostracods taxa were recognized; 
some of which, due to their morphological particularities, have been described as new species. In a first contri- 
bution (Sciuto et al ., 2021) have been described twenty-four taxa. Now, a second series of sixty shallow water 
marine ostracod taxa coming from the sedimentary levels of the Oued El Bir Formation, considered unknown 
or little known until now are systematically listed below, described and illustrated. They belong to the gen- 
era Cytherella, Bairdia, Cushmanidea , Cytheridea , Cyamocytheridea , Miocyprideis , Aurila , Cimbaurila , Peteraurila, 

Urocythere , Callistocythere , Leptocythere , Mediocytherideis , Loxoconcha , Loxoconchissa, Sagmatocythere , Neomonocer- 

atina , Carinocythereis, Chrysocythere, Cistacythereis, Keijella, Mutilus , Neocytheretta , Okadaleberis, Verrucocythereis, 

Cytheretta, Xestoleberis. 

Contents 

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
2. Material, methods and depository . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
3. Systematic paleontology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
4. Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Résumé. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Declaration of Competing Interest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Acknowledgement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
References. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Further readings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 

1

 

t  

w  

f  

2  

o  

t  

e

 

M  

l  

g  

o  

i  

2  

s  

B  

d  

h

0

. Introduction 

The late Messinian deposits in Tunisia and its microfauna are lit-
le known. The only detailed studies are those of Bonaduce et al., 1992 ,
hich illustrates and describes the Upper Messinian ostracods recovered

rom the well Ashtart 1 in the Gulf of Gabes, of Temani et al., (2018 ,
020 ) which illustrates the ostracods referable to the Lago-Mare phase
f the late Messinian and of Sciuto et al., 2021 in which the marine os-
racod assemblages, showing characteristics referable to shallow marine
nvironments, are analyzed. 
∗ Corresponding author. 
E-mail addresses: fsciuto@unict.it (F. Sciuto), rim.temani@yahoo.fr (R. Temani). 

ttps://doi.org/10.1016/j.revmic.2021.100604 

035-1598/© 2021 Elsevier Masson SAS. All rights reserved. 
After this last paper, this is the second contribution on the late
essinian ostracod fauna coming from shelf environments sedimentary

evels of the Oued El Bir Formation. These levels outcrop in two strati-
raphic sections in eastern Tunisia ( Fig. 1 ): Salakta- SAL section, south
f Cape Bon (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E) and Wadi el Kebir – OK section
n the Sahel region (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E) ( Fig. 2 ) ( Temani et al.,
020 ; Sciuto et al., 2021 ) and are correlated with the late Messinian
ediments of the Oued bel Khedim Fm. studied in the Ashtart 1 well by
onaduce et al. (1992) . The two sections investigated show substantial
ifferences, despite the fact that they belong to the same Oued El Bir For-

https://doi.org/10.1016/j.revmic.2021.100604
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mailto:rim.temani@yahoo.fr
https://doi.org/10.1016/j.revmic.2021.100604


F. Sciuto, R. Temani and H.K. Ammar Revue de micropaléontologie 73 (2021) 100604 

Fig. 1. The Salkta Section (SAL) and the Wadi el Kebir Section (OK): geographical location and geological context. 
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ation, referred to the late Messinian ( Burollet, 1951 ; Colleuil, 1976 ;
en Salem, 1998 ; Frigui et al., 2016 ). In both sections we find shelf-
nvironment ostracod fauna and subordinately fauna referable to Lago-
are facies; Nevertheless, while in the OK section the Lago-Mare faunas

s dispersed along the entire thickness of the sedimentary succession, in
he SAL section the same fauna is concentrated in a central stratigraphic
nterval of the section ( Fig. 2 ). This paper, like the previous one, is ded-
cated solely to marine ostracod fauna. 

The acquisition of all the new data will allow us to improve and
ncrease the knowledge of the late Messinian continental shelf ostracod
auna in this area of Tunisia. 
2 
. Material, methods and depository 

As already specified in Sciuto et al. (2021) , thirty-one samples were
ecovered from the SAL section and fifty-one samples from the OK sec-
ion. From each sample, 250 g of sediment were washed using diluted
ydrogen peroxide for disaggregation. The residues were sieved through
tandard sieves (63/125/250/500 μm). All ostracods, in the > 250 μm
raction of each sample, were picked and subjected to careful taxonomic
xamination. Specimens were examined and measured under the LMU
escan Vega II Scanning Electron Microscope (SEM) at the Electron Mi-
roscopy Laboratory of the Department of Biological, Geological and En-
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Fig. 2. Field views of the OK Section and SAL Section (see also Sciuto et al., 2021 for the details of the stratigraphic logs). 
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correct taxonomic evaluation. 
ironmental Science of the Catania University. Systematics of Ostracoda
as based on Horne et al. (2001) , Martin and Davis (2001) and the web-

ite WoRMS Editorial Board. (2021) . To identify the taxa we consulted
ome of the key papers on the Recent to Tertiary Mediterranean area os-
racods, among which Müller (1894) ; Puri et al. (1969) , Bonaduce et al.

1988) , Bonaduce et al . (1992) and Ruggieri (1950 ; 1953 ; 1962 ; inter

lia ); Wood (2005) , Papadopoulou et al . (2020) . The specimens are de-
osited in the Paleontological and Sedimentological Laboratory of the
eological Survey of the Office National des Mines de Tunisie 24, Rue
e l’Energie, 2035 La Charguia, Tunis (Tunisia). 

. Systematic paleontology 

Class OSTRACODA Latreille, 1806 
Subclass PODOCOPA Sars, 1866 
Order PLATYCOPIDA Sars, 1866 
Superfamily CYTHERELLOIDEA Sars, 1866 
Family CYTHERELLIDAE Sars, 1866 
Genus Cytherella Jones, 1849 
Type species: Cythere ovata ( Roemer, 1841 ) 
Cytherella sp. 1 
( Fig. 3.1 ) 
Material: Three complete carapaces and several valves 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
3 
Remarks: the species is similar to C. harrymutvei Stambolidis, 1980 ,
ut it is distinguishable from it by the posterior area less ornamented
nd for the greater symmetry between the right and left valves. 

Cytherella sp. 2 
( Fig. 3 . 2 ) 
Material: two complete carapaces. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Remarks: very similar to Cytherella sp.1 ex gr. vulgata Ruggieri, 1962 ,

gured in Bonaduce et al., 1992 . 
Order PODOCOPIDA Sars, 1866 
Superfamily BAIRDIOIDEA Sars, 1865 
Family BAIRDIIDAE Sars, 1865 
Genus Bairdia M’Coy, 1844 
Type species: Bairdia curta M’Coy, 1844 
Bairdia sp. 
( Fig. 3 . 3 ) 
Material: one complete carapace. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Remarks: the specimen here figured can be assimilated to Bairdia sp.

 figured by Bonaduce et al., 1992 . The lack of specimens prevents a
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Fig. 3. Late Messinian ostracods from east- 
ern Tunisia (Scale bar 200μm). 
1 Cytherella sp. 1. Right valve in lateral view. 
2 Cytherella sp. 2. Right valve in lateral view. 
3 Bairdia sp. Entire carapace in lateral view. 
4 Cushmanidea sp. Left valve in lateral view. 
5 Cytheridea jonesi n. sp. Holotype, right valve 
in lateral view. 
6 Cytheridea münsteri n. sp. Holotype, right 
valve in lateral view. 
7 Cytheridea aff. C. paracuminata verrucosa 

Kollmann 1960 . Right valve in lateral view. 
8 Cyamocytheridea dertonensis Ruggieri, 1958. 
Right valve in lateral view. 
9 Cyamocytheridea phaseolus Bonaduce et al., 
1992 . Left valve in lateral view. 
10 Cyamocytheridea sp. Right valve in lateral 
view. 
11 Miocyprideis sp. Left valve in lateral view. 
12 Miocyprideis sp. dorsal view. 
13 Aurila agathae n. sp. Holotype. Entire cara- 
pace in right lateral view. 
14 Aurila agathae n. sp. Left valve in lateral 
view. 
15 Aurila burolleti n. sp. Holotype. Left valve 
in lateral view. 
16 Aurila burolleti n. sp. Entire carapace in 
right lateral view. 
17 Aurila castanyi n. sp. Holotype. Left valve 
in lateral view. 
18 Aurila cicatricosa ( Reuss, 1850 ). Right 
valve in lateral view. 
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Family CUSHMANIDEIDAE Puri, 1974 in Hartmann and Puri, 1974 
Genus Cushmanidea Blake, 1933 
Type species Cushmanidea seminuda ( Cushman, 1906 ) Blake, 1933 
Cushmanidea sp. 
( Fig. 3.4 ) 
Material: one complete carapace. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Remarks: the figured specimen shows strong resemblance to C. tur-

ida ( Müller, 1894 ), and differs from it by the more rounded anterior
argin and by the scarcely visible normal pores canal. The lack of spec-

mens prevents a correct taxonomic evaluation. 
Superfamily CYTHEROIDEA Baird, 1850 
Family: CYTHERIDEIDAE Sars, 1925 
4 
Genus Cytheridea Bosquet, 1852 type genus Cythere müllerii

ünster 1830 
Cytheridea jonesi n. sp. 
( Fig. 3.5 ) 
Etymology: The species is dedicated to Thomas Rymer Jones, (1810

1880) Naturalist. 
Material: four carapaces. 
Holotype: one carapace PMC O 69 H 03/12/2019 ( L = 700 μm ,

 = 380 μm). 
Paratypes: two carapaces PMC O 148-149 P 03/12/2019. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Diagnosis: species of the genus Cytheridea Bosquet, 1852 character-

zed by a dorsal margin bent at a marked obtuse angle. 
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Description: almond-shaped carapace with anterior margin rounded,
entral margin sinuous with a clear convexity in the postero-ventral
argin, caudal processes truncated and slightly acute, posterior mar-

in straight which rises by slightly curving towards the dorsal margin.
orsal margin bent at an obtuse angle. Carapace ornamentation consist-

ng of marked fossae and ridges. The more external part of the carapace
s characterized by fossae and ridges aligned to the ventral, anterior and
osterior margin, inside they are arranged concentrically according to
riangular lines in the central posterior area, while in the central an-
erior area they continue to follow the anterior margin. Flat eye spot.
nternal features are like those of the genus. 

Remarks: the new species, here figured, shows some affinities
ith Cytheridea paracuminata verrucosa Kollmann (1960) figured by
issingh (1972) (Plate 5, fig. 6) and with Cytheridea aff. acuminata

osquet, 1852 figured by Gross (2002) (tafel 11, figs 5,6), but it is dis-
inguishable by the more marked dorsal angle and the well- defined
nterior ribs. 

Cytheridea münsteri n. sp. 
( Fig. 3.6 ) 
Etymology: The species is dedicated to Georg Ludwig Friedrich Wil-

elm von Münster (1776 –1844), Paleontologist. 
Material: five valves. 
Holotype: one right valve PMC O 70 H 03/12/2019 (L = 680 μm , H =

60 μm). 
Paratypes: two valves PMC O 150-151 P 03/12/2019. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Diagnosis: species of the genus Cytheridea Bosquet, 1852 with ribs

hat intertwine along the ventral and posterior dorsal margin. 
Description: drop-shaped medium sized carapace. Ornamentation

onsisting of large foveolae which determine an irregular grid in the cen-
ral area of the carapace. Outside this area, the elongated foveolae, are
istributed along parallel lines aligned with the margin of the carapace
nd separated by thick elongated ribs which, in some points, intertwine
ith each other. Some spines are present along the front edge. 

Remarks: this species is similar to its congeners founded in late
iocene by Bonaduce et al., 1992 , but it is distinguished by the inter-

wining of the ribs. 
Cytheridea aff. C. paracuminata verrucosa Kollmann, 1960 
( Fig. 3.7 ) 
Material: one carapace. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Genus Cyamocytheridea Oertli, 1956 
Types genus Cyamocytheridea punctatella ( Bosquet, 1852 ) 
Cyamocytheridea dertonensis Ruggieri, (1958) 
( Fig. 3.8 ) 
Material: one complete carapace. 
Type locality: The Salakta sampling station (SAL) located about 3 km

orthward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Cyamocytheridea phaseolus Bonaduce et al., 1992 
( Fig. 3.9 ) 
Material: one complete carapace. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Cyamocytheridea sp . 
( Fig. 3.10 ) 
Material: two carapaces 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
5 
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Genus Miocyprideis Kollmann, 1960 
Type genus: Miocyprideis janoscheki Kollmann, 1960 
Miocyprideis sp. 
( Figs. 3.11, 12 ) 
Material: one complete carapace. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Remarks: The foveolae are, small, weakly engraved, distributed

long parallel and oblique lines, from the dorsal to the ventral margin.
ieve type normal pores canal are located within some foveolae. The
ack of specimens prevents a correct taxonomic evaluation. 

Family HEMICYTHERIDAE Puri, 1953 
Genus Aurila Pokorny, 1955 
Type species: Aurila convexa ( Baird, 1850 ) 
Aurila agathae n. sp. 
( Figs. 3.13, 14 .) 
Etymology: The species is dedicated to Agata Di Stefano, stratigra-

her at Catania University. 
Material: four complete carapaces. 
Holotype: one carapace PMC O 53 H 03/12/2019 (L = 840 μm , H =

78 μm). 
Paratypes: two carapaces PMC O 121-122 P 03/12/2019. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Diagnosis: species of the genus Aurila Pokorny, 1955 with carapace

ntirely covered with small and round fossae with simple normal canal
ores. 

Description: Large and smooth carapace with typical shape of the
enus with left valve higher than the right. Left valve overlapping the
ight in dorsal, antero-dorsal and postero-dorsal region. Ornamentation
onstituted by small, spaced, weakly engraved and rounded fossae with,
ften, a single pore canal in the center, regularly distributed, denser
nteriorly, on the carapace. Spare ribs barely detected on the anterior
nd postero-ventral margin. Eye spot detected and stretched. Normal
ore canals simple and regularly distributed on the carapace. Internal
haracters are typical of the genus. 

Remarks: the species differs from: A. puncticruciata

Ruggieri, 1975) due to the anterior festoons barely identifiable
nd the different distribution of the foveolae on the carapace and from
. cruciata (Ruggieri, 1950) due to the different distribution of foveolae
nd pore canals. 

Aurila burolleti n. sp. 
( Figs. 3.15, 16 ) 
Etymology: The species is dedicated to Pierre Felix Burollet (1924-

017) stratigrapher (Entreprise Tunisienne d’Activités Pétrolières). 
Material: three carapaces. 
Holotype: one carapace PMC O 55 H 03/12/2019 (L = 938 μm , H =

42 μm). 
Paratypes: two carapaces PMC O 125-126 P 03/12/2019. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Diagnosis: species of the genus Aurila Pokorny, 1955 with ornamen-

ation characterized by foveolae distant from each other in the central
art of the carapace and very close together in the remaining part. 

Description: Large carapace with typical shape of the genus. Left
alve overlapping the right one. Ornamentation constituted by fove-
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lae which totally cover the valves. In the central area of the cara-
ace the foveolae are widely spaced between them; vice versa around
his area, they are very close together, until they create a grid to-
ards the outer margin. Sieve type normal pore canals are located
ithin some foveolae. The anteromarginal area and the caudal pro-

ess are pitted and show thin marginal ridges, some orthogonal to
he outer margin and one parallel. Other characters are typical of the
enus. 

Remarks: the species shows some similarities with A. hesperiae

uggieri, 1975 = A. cicatricosa arborescens ( Reuss, 1850 ) (figured in
uggieri, 1950 ) and Aurila aff. cicatricosa (( Reuss, 1850 ) figured in
uggieri, 1975 , but it is possible to distinguish it due to the different
imension and distribution of the foveolae and the wider marginal area.

Aurila castanyi n. sp. 
( Fig. 3.17 ) 
Etymology: The species is dedicated to Gilbert Castany † , géologist

Geological Survey of Tunisia). 
Material: five valves. 
Holotype: one left valve PMC O 56 H 03/12/2019 (L = 862 μm ,

 = 540 μm). 
Paratypes: two valves PMC O 126-127 P 03/12/2019. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Diagnosis: species of the genus Aurila Pokorny, 1955 with ornamen-

ation characterized by circular large foveolae in the central area and
longated outside of this area. 

Description: large carapace with typical shape of the genus with left
alve overlappig the right. Ornamentation constituted by large foveolae
ounded in the central area of the carapace, elongated and arranged
oncentrically, outside of this aea. The elongated foveolae, with their
oncentric arrangement, which give rise a thick and marked reticulum
hat affects the outermost areas of the carapace. Few normal pore canals.
he internal features of the carapace are like of those of the genus. 

Remarks: the new species is similar to Aurila abscisa

erquem 1878 but it can be distinguished thanks to a different
istribution of the foveolae and a greater number of concentrical ribs. 

Aurila cicatricosa ( Reuss, 1850 ) 
( Fig. 3.8 ) 
Material: two valves. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Remarks: the figured specimen is very similar to that coming

rom the lower Messinian of Lampedusa, figured by Dall’Antonia and
ossio, 2001 and indicated as Aurila cf. A. cicatricosa . The species is also
eported by Faranda et al., 2008 (Plate 2, Fig. 4) in the Late Miocene
f central Crete, in the Lower Badenian of Mühlbach ( Zorn, 2003 ) and,
enerally, it is known from Miocene to Recent ( Guernet, 2005 ). 

Aurila doruki n. sp. 
( Fig. 4.1 ) 
Etymology: The species is dedicated to Neriman Doruk (1945 -

008), ostracodologist. 
Material: four complete carapaces. 
Holotype: one carapace PMC O 54 H 03/12/2019 (L = 940 μm , H =

60 μm). 
Paratypes: two carapaces PMC O 123-124 P 03/12/2019. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
6 
Diagnosis: species of the genus Aurila Pokorny, 1955 with carapace
ntirely covered with large, weakly engraved foveolae. 

Description: Large carapace with the typical shape of the genus Au-

ila with left valve higher and overlapping the right valve. Ornamenta-
ion consisting of large, weakly engraved foveole, regularly distributed
nd spaced on the carapace. Some foveolae are circular shaped, others,
ainly present in postero-ventral area, elongated. In the anterior part

f the carapace, the foveolae are coupled in groups of two. Festoons are
resent along the anteroventral margin and marginal ridge along the
ntero-dorsal margin. Three ridges follow the anterior margin. Simple
ormal pore canals are regularly distributed on the carapace. Internal
haracters are typical of those of the genus. 

Remarks: the species shows some features that make it look like
.(A.) anguisfoveata Uliczny, 1969 (Taf. 1, Fig. 1) and it is distinguished

rom it because the foveolae are less densely distributed on the valve,
hey are wider in the posterior part of the carapace, while along the
nterior margin they form groups of two, three elements. 

Aurila aff. A. speyeri ( Brady, 1868 ) 
( Fig. 4.2 ) 
Material: one right valve. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Aurila zargounii n. sp. 
( Figs. 4.3 , 4 ) 
Etymology: The species is dedicated to Foued Zargouni, geologist

Geological Survey of Tunisia) 
Material: one complete carapace and many valves. 
Holotype: one complete carapace PMC O 57 H 03/12/2019

 L = 715 μm , H = 490 μm) 
Paratype: one left valve PMC O 128-129 P 03/12/2019 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Diagnosis: species Genus Aurila Pokorny, 1955 characterized by

eakly engraved foveolae and ribs sometimes intertwined. 
Description: carapace shape like that of the type species, left valve

igger than the right, strong overlapping in postero- dorsal, dorsal,
ntero- dorsal and anterior margin, collar narrow. Ornamentation con-
isting of simple foveolae well engraved and weakly engraved and inter-
wined ribs. In the central part of the carapace there are only large and
oundish foveolae; outside this area, the foveolae are smaller and closer
ogether, elongated ventrally, even more externally. The foveolae are
rranged along lines parallel to the external margin separated by thin
nd long ribs, intertwined, sometimes, in the posterior area. Marginal
nterior and posterior areas flat and narrow with marginal ribs. Eye spot
arked and elongated, caudal process obtuse with spines. 

Remarks: the carapace shape of this species is similar to that of A.

mpressa Ruggieri, 1976 but it is distinguishable for the different orna-
entation. 

Subgenus Aurila (Trigonoaurila) Ruggieri, 1975 . 
Aurila (Trigonoaurila) sp. 1 
( Fig. 4.5 ) 
Material: one entire carapace. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Remarks: carapace entirely covered with foveolae with the exception

f the anterior margin and the caudal process. The species resemble
urila (Trigonoaurila) doliaris Bonaduce et al., 1992 but differs from that

or wider and more spaced foveolae. 
Aurila (Trigonoaurila) sp. 2 
( Fig. 4.6 ) 
Material: one left valve 
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Fig. 4. Late Messinian ostracods from east- 
ern Tunisia (Scale bar 200μm). 
1 Aurila doruki n. sp. Holotype. Right valve in 
lateral view. 
2 Aurila aff. A. speyeri ( Brady, 1868 ). Right 
valve in lateral view. 
3 Aurila zargounii n. sp. Holotype. Right valve 
in lateral view. 
4 Aurila zargounii n. sp. Left valve in lateral 
view. 
5 Aurila (trigonoaurila) sp.1. Entire carapace 
in left lateral view. 
6 Aurila (trigonoaurila) sp. 2. Left valve in lat- 
eral view. 
7 Cimbaurila mariellae n. sp. Holotype. Entire 
carapace in right lateral view. 
8 Cimbaurila mariellae n. sp. Left valve in lat- 
eral view. 
9 Peteraurila carbonneli n. sp. Holotype, right 
valve in lateral view. 
10 Peteraurila moisettei n. sp. Holotype. Left 
valve in lateral view. 
11 Peteraurila nachitei n. sp. Holotype. Right 
valve in lateral view. 
12 Peteraurila nachitei n. sp . Left valve in lat- 
eral view. 
13 Peteraurila ulicznyi n. sp. Holotype. Right 
valve in lateral view (female). 
14 Peteraurila ulicznyi n. sp. Right valve in lat- 
eral view (male). 
15 Urocythere (Pokornyella) bremani n. sp. 
Holotype. Left valve in lateral view. 
16 Callistocythere sissinghi n. sp. (Scale bar 
100μm). Holotype. Entire carapace. 
17 Callistocythere sp. (Scale bar 100μm). Left 
valve in lateral view. 
18 Callistocythere aff. alfuraihi 

Bonaduce et al., 1992 (Scale bar 100μm). 
Left valve in lateral view. 
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Type locality: The Wadi El Kebir (OK) sampling station outcrops
n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Remarks: the conservation conditions of the carapace prevent a good

pecific definition but in our opinion this specimen is very similar to that
gured in Bonaduce et al., 1992 (Plate 10, Figs 11, 12) and indicated as
yrtica (?) ponderosa Bonaduce et al., 1992 . 

Genus Cimbaurila Ruggieri, 1975 
Type genus Cimbaurila cimbaeformis ( Seguenza, 1883 ) 
Cimbaurila mariellae n. sp. 
( Figs. 4.7, 8 ) 
Etymology: The species is dedicated to Mariella in token of friendship

nd affection. 
Material: eight complete carapaces. 
Holotype PMC O 58 H 03/12/2019 ( L = 705 μm , H = 482 μm). 
7 
Paratypes PMC O 130-131 P 03/12/2019. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Diagnosis: species with typical features of the genus. Very large

ounded or trapezoidal foveolae. 
Description: subtrapezoidal strong carapace with left valve bigger

han the right. Collar well marched. Anterior margin arched with the
urve culmination slightly sloping downwards. Arched dorsal margin
n left valve, straighter in the other; posterior margin with small obtuse
audal process; ventral margin slightly curved. Solea and sledge well de-
ned. Carapace ornamentation consists of a long thin but raised ridge
hat follows the external margin of the carapace. Within this ridge the
arapace is characterized by big foveolae well marched and engraved
ounded or elongated and concentrically distributed. Five sub trape-
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Fig. 5. Late Messinian ostracods from east- 
ern Tunisia (Scale bar 200μm). 
1 Leptocythere sp. 1 (Scale bar 100μm). Left 
valve in lateral view. 
2 Leptocythere (?) sp. 2. Right valve in lateral 
view. 
3 Mediocytherideis hornei n. sp. (Scale bar 
100μm). Holotype. Left valve in lateral view. 
4 Loxoconcha perspiqua Bonaduce et al., 1992 . 
Entire carapace (male) in left lateral view. 
5 Loxoconcha sp.1. Left valve in lateral view 

(male). 
6 Loxoconcha sp. 2. Left valve in lateral view 

(female). 
7 Loxoconcha aff. rhomboidea ( Fischer, 1855 ). 
Left valve in lateral view (female). 
8 Loxoconchissa sp. Left valve in lateral view. 
9 Sagmatocythere sp. Right valve in lateral 
view. 
10 Neomonoceratina lajmii n. sp. Holotype. 
Left valve in lateral view (male). 
11 Neomonoceratina lajmii n. sp. Dorsal view 

12 Neomonoceratina morkhoweni n. sp. (Scale 
bar 100μm). Holotype. Entire carapace 
(male) in right lateral view. 
13 Neomonoceratina mostafawii n. sp. (Scale 
bar 100μm). Holotype. Entire carapace 
(male) in right lateral view. 
14 Neomonoceratina mostafawii n. sp. Dorsal 
view. 
15 Neomonoceratina reussi n. sp. (Scale bar 
100μm). Holotype. Entire carapace (female) 
in right lateral view. 
16 Neomonoceratina reussi n. sp. Entire cara- 
pace in right lateral view (male). 
17 Neomonoceratina reussi n. sp. Dorsal view. 
18 Neomonoceratina aff. N. interiecta 

Bonaduce et al., 1992 (Scale bar 100μm). 
Entire carapace (female) in right lateral 
view. 
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oidal foveolae are present along the anterior margin separated from
his by a thin but raised ridge. Festoon poorly visible in the postero-
entral margin. Antero-ventral margin with marginal ridge. Very few
ormal pore canals. Internal features like those of the genus. 

Remarks: the new species has some morphological characteristics
ommon to the congeners (strong carapace, large foveolae, robust crest
unning along the external profile, sole, sledge) but it is distinguishable
rom them due to the arrangement, shape and dimension of foveolae.
ompared to A. cimbaeformis (Seguenza, 1884), the new species shows

arger foveolae distributed mostly concentrically on the carapace; it does
ot have the spur in postero-ventral position and the tubercle in postero-
orsal position. Vice versa in A. cimbaeformis , the foveolae are smaller
nd oriented according to oblique and parallel lines clearly visible in
he posterior region. 

Subfamily AURILINAE Puri, 1953 
Genus Peteraurila Aruta and Ruggieri, 1980 
Type species: Peteraurila musculus Aruta and Ruggieri, 1980 
8 
Peteraurila carbonneli n. sp. 
( Fig. 4.9 ) 
Etymology: The species is dedicated to Gilles Carbonnel, ostracodol-

gist (Université Claude Bernard-Lyon). 
Material: several valves. 
Holotype: one right valve PMC O 59 H 03/12/2019 (L = 880 μm , H =

60 μm). 
Paratypes: two valves PMC O 131-132 P 03/12/2019. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Diagnosis: species of the genus Peteraurila Aruta and Rug-

ieri, 1980 characterized by large foveolae slightly engraved and ribs. 
Description: the species shows the external outline as that of the type

pecies. The surface of the carapace is characterized by large foveolae
lightly engraved concentrically distributed in the central area of the
arapace. The foveolae are mostly rounded in the central part of the



F. Sciuto, R. Temani and H.K. Ammar Revue de micropaléontologie 73 (2021) 100604 

Fig. 6. Late Messinian ostracods from 

eastern Tunisia (Scale bar 200μm). 
1 Carinocythereis carboneli n. sp. Holotype. 
Right valve in lateral view. 
2 Carinocythereis cultrata ( Ruggieri & 

Russo, 1980 ). Entire carapace in right lat- 
eral view. 
3 Chrysocythere nevianii n. sp. Holotype. 
Left valve in lateral view (male). 
4 Chrysocythere nevianii n. sp. Right valve 
in lateral view (female). 
5 Chrysocythere sp. Left valve in lateral 
view (female). 
6 Chrysocythere aff. C. cataphracta 

Ruggeri, 1962 . Right valve in lateral view 

(male). 
7 Chrysocythere aff. C. lignea 

Bonaduce et al., 1992 . Left valve in 
lateral view (female). 
8 Cistacythereis merzeraudi n. sp. Holotype. 
Left valve in lateral view. 
9 Cistacythereis purii n. sp. Holotype. Right 
valve in lateral view. 
10 Keijella lucida Aruta, 1982 . Left valve in 
lateral view (female). 
11 Keijella aff. K. loricata Bonaduce et al., 
1992 . Entire carapace (male) in right lat- 
eral view 

12 Mutilus sp. Left valve in lateral view. 
13 Neocytheretta sp. Entire carapace in 
right lateral view. 
14 Okadaleberis azouzi n. sp. Holotype. En- 
tire carapace in right lateral view. 
15 Verrucocythereis aff. V. bulbuspinata 

( Uliczny, 1969 ). Left valve in lateral view. 
16 Cytheretta ciampoi Bonaduce et al., 
1992 . Left valve in lateral view. 
17 Cytheretta aff. C. ishizakii 

Bonaduce et al. 1992 . Left valve in 
lateral view. 
18 Xestoleberis aff. X. retropunctata Aruta 
1983 (Scale bar 100 μm). Right valve in 
lateral view. 
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arapace, elongated ventrally. Anteriorly, the foveolae have a lower
ensity, they are smaller and distributed, in groups of two or three.
ibs are present along the anterior, ventral and posterior margin. Well-
arked triangular smooth, subacute caudal process; slightly raised eye-

pot. Other characters are typical of the genus. 
Remarks: the new species is very similar to the type species but it is

istinguished from it by the presence of the ribs. 
Peteraurila moisettei n. sp. 
( Fig. 4.10 ) 
Etymology: The species is dedicated to Pierre Moisette, geologist

Laboratoire de Géologie de Lyon, retired). 
Material: two complete carapaces and many valves. 
Holotype: one carapace PMC O 60 H 03/12/2019 (L = 942 μm ,

 = 520 μm). 
Paratypes: one carapace PMC O 133 P 03/12/2019. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
9 
Type horizon: late Messinian. 
Diagnosis: species of Genus Peteraurila Aruta and Ruggieri, 1980 with

ibs along anterior, ventral and posterior margin, foveolae in the central
art of the carapace. 

Description: large sized ovoid carapace, rounded margins except the
osterior margin which is straight. Obtuse caudal process in the postero-
entral angle. Ornamentation consists of circular or ovoid foveolae little
ngraved. Ribs, that delimit alignments of elongated foveolae, follow the
nterior, posterior and ventral margins of the carapace. Slightly raised
ubercles, with a normal pore canal at the top, are present along the
nterior and posterior margin. Ocular sulcus marked, curved and elon-
ated. 

Remarks: the species show features rather similar to the previous
ne, but it is distinguished for the more pronounced ribs especially along
he anterior margin, for the different distribution and size of the foveolae
nd for the presence of tubercles. 

Peteraurila nachitei n. sp. 
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( Figs. 4.11, 12 ) 
Etymology: The species is dedicated to Driss Nachite, Ostracodologist

University of Tétouan). 
Material: five valves. 
Holotype: one left valve PMC O 61 H 03/12/2019 (L = 980 μm ,

 = 510 μm). 
Paratypes: one right valve PMC O 134 P 03/12/2019. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Diagnosis: species of the Genus Peteraurila Aruta and Rug-

ieri, 1980 characterized by foveolae in the anterior third and foveolae
nd ribs in the posterior two thirds of the carapace. 

Description: Subtrapezoidal carapace with well arched anterior mar-
in, slightly convex dorsal margin which proceeds seamlessly towards
he posterior margin, without caudal process, which continues in the
entral margin through a slightly acute angle; ventral margin just wavy.
he external surface of the carapace is almost smooth in the anterior
hird with a few barely visible foveolae; the central part of the cara-
ace is characterized by large rounded foveolae weakly engraved while
he posterior, postero-dorsal and postero-ventral part are affected by
rominent ribs, straight in the postero-central part, intertwined poste-
iorly and gradually fading towards the dorsal area. Barely visible scar
ye. Internal feature like those of the genus. 

Remarks: the new species differs from the type species because of
he ornamentation and the profile of the postero-dorsal margin is con-
inuous, while in the type species it is characterized by an obtuse angle;
rom the other species because of the more complex ornamentation. 

Peteraurila ulicznyi n. sp. 
( Figs. 4.13, 14 ) 
Etymology: the species is dedicated to Frank Uliczny, micropaleon-

ologist. 
Material: three valves. 
Holotype: one right valve PMC O 62 H 03/12/2019 ( L = 870 μm ,

 = 480 μm). 
Paratypes: two right valves PMC O 135-136 P 03/12/2019. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Diagnosis: species of the genus Peteraurila Aruta and Rug-

ieri, 1980 characterized by ribs and foveolae arranged to form the fig-
re of an octopus. 

Description: species characterized by a subrectangular carapace with
nterior margin well rounded, dorsal margin sinuous anteriorly, slightly
urved back, which continues with an obtuse angle to the straight pos-
erior margin. Caudal process broad, ventral margin sinuous. Oral con-
exity marked. Ornamentation consists of elongated crests and foveolae
ostly rectangular, few are rounded concentrated in the central ante-

ior part of the carapace. The central area is characterized by ribs and
oveolae arranged according to the length of the carapace as to form the
gure of an octopus. Four ribs follow the ventral margin and rise, inter-
wining, along the posterior and dorsal margin. At the height of the eye
pot they descend, always intertwined, parallel to the anterior margin.
lat anterior and ventral marginal areas, decorated along the edge by
arge tubercles anteriorly, smaller posteriorly. Normal pore canals very
vident and regularly distributed on the carapace. 

Remarks: this new species, like the previous two, shows features that
an lead both to the genus Aurila and to the genus Peteraurila as already
ritten by Aruta and Ruggieri, 1980 . The differences, not always ob-

ervable, can be identified only from the details of the hinge. Indeed,
ome specimens of the Ashtart 1 well, very similar to ours, have doubt-
ully been attributed to the genus Aurila by Bonaduce et al., 1992 ; but,
ccording to Aruta and Ruggieri, 1980 , the bearing or the general ap-
earance of our specimens and the ratio between height and length that
s much closer to that of the specimens of the genus Peteraurila than to
hat of the genus Aurila, allow to refer our specimens to the first genus.
10 
Genus Urocythere (Pokornyella) Oertli, 1956 
Type species: Urocythere (Pokornyella) limbata ( Bosquet, 1852 ) 
Urocythere (Pokornyella) bremani n. sp. 
( Fig. 4.15 ) 
Etymology: The species is dedicated to Ewert Breman ostracodolo-

ist. 
Material: several valves. 
Holotype: one left valve PMC O 63 H 03/12/2019 (L = 968 μm ,

 = 622 μm). 
Paratypes: two valves PMC O 137-138 P 03/12/2019. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Diagnosis: species of the genus Urocythere (Pokornyella)

ertli, 1956 with inflated alar process in centroventral area. 
Description: strong carapace medium sized with anterior margin

ounded slightly downward sloping which extends, without interrup-
ion, into the convex dorsal margin. Caudal process that is grafted to
he dorsal margin with a marked flexion while passing continuously to
he ventral margin. Sinuous ventral margin. Flat anterior and posterior
arginal areas, while the rest of the carapace appears inflated because

f a marked alar process facing backwards in the centro-ventral posi-
ion. Ornamentation consisting in large and rounded foveolae in central
orsal position, while they are aligned according to the shape of the
la, separated by thick ribs. A rib marks the ala profile; in the posterior
rea the foveolae are arranged in a grid. A large tubercle is present near
he dorso-caudal flexion. Eye spot well marked, normal pore canals dis-
ributed on the carapace surface. Internal structures are like those of the
enus. 

Remarks: the swollen alar process makes this species easily distin-
uishable from its congeners. 

Family LEPTOCYTHERIDAE Hanai, 1957 
Genus Callistocythere Ruggieri, 1953 
Type species: Sagmatocythere littoralis ( Müller, 1894 ) 
Callistocythere sissinghi n. sp. 
( Fig 4.16 ) 
Etymology: The species is dedicated to W. Sissingh, ostracodologist 
Material: three complete carapaces. 
Holotype: one complete carapace, collection number PMC O 51 H

3/12/2019 ( L = 450 μm , H = 244 μm) 
Paratypes: two carapaces PMC O 117-118 P 03/12/2019 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Diagnosis: species of Genus Callistocythere Ruggieri, 1953 character-

zed by strong curved ridges separated by large and elongated fossae. 
Description: species with the typical bean-shaped carapace of the

enus; the ornamentation consists of a complicated intertwining of two
eries of ridges: the main one consists of seven very easily detected, thick
nd sturdy ridges separated by elongated fossae and distributed, mostly
n the central part of the carapace, with curvilinear course. Six of these
idges have the convexity facing forward and one, in the posterior area,
ackward. The first of the six ridges, defines an almond-shaped perime-
er, starts from the antero-dorsal area and with a curvilinear course first
escends downwards and then rises abruptly towards the postero-dorsal
ngle. The ridges from the second to the fifth, start from the dorsal area
nd curve downwards. The secondary series consists of thinner ridges
resent in the anterior part of the carapace; one of the latter, very promi-
ent, follows the external profile of the carapace from the anterodorsal
ngle to the posterodorsal area. A large smooth and circular area like a
ig tubercle, is present in the medio-antero-dorsal area. 

Remarks: the species is rather similar to C. callosa Bonaduce et al.,
992 but it is distinguished from it because the thin ridge continuously
ollows the external profile of the carapace. 

Callistocythere sp. 
( Fig. 4.17 ) 



F. Sciuto, R. Temani and H.K. Ammar Revue de micropaléontologie 73 (2021) 100604 

 

t  

e

 

t  

i

 

k

 

d  

u

 

i  

s  

T

 

t

 

i  

s  

T

 

f  

o

 

(

 

H

 

k

 

c  

t
 

t  

s  

c  

v  

t  

o  

h  

i  

t  

c  

c  

o
 

w  

2  

d

 

s
 

k

 

k

 

p  

u  

b  

w  

e  

r  

p

 

k

 

n

 

i  

s  

T

 

k

 

p  

s  

c  

a  

r  

c  

o

Material: one complete carapace. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops in

he eastern side of the Wadi El Kebir dam, in the Nabeul region south
astern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E). 

Type horizon: late Messinian. 
Remarks: the lack of specimens and the preservation conditions of

he carapace do not permit to define with certainty a precise specific
dentification. 

Callistocythere aff. alfuraihi Bonaduce et al., 1992 
( Fig. 4.18 ) 
Material: one complete carapace. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Remarks: the not perfect conditions of conservation of the carapace

o not allow a precise identification. In general, the features of the fig-
red specimen are very similar to C. alfuraihi Bonaduce et al., 1992 . 

Genus Leptocythere Sars, 1925 
Type species: Leptocythere pellucida ( Baird, 1850 ) Sars, 1925 
Leptocythere sp. 1 
( Fig. 5.1 ) 
Material: one left valve 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Remarks: it is certainly a species not yet described but the conserva-

ion conditions of the carapace prevent a good specific definition. 
Leptocythere (?) sp. 2 
( Fig. 5.2 ) 
Material: one left valve 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Remarks: it is not possible to observe the internal structures; there-

ore, the specimen is doubtfully attributed to the genus Leptocythere only
n the basis of the shape of the carapace. 

Subfamily MEDIOCYTHERIDEISINAE Mandelstam, 1960 
Genus Mediocytherideis ( Mandelstam, 1956 ) 6 
Type species Cytherideis apatoica Schweyer, 1949 
Mediocytherideis hornei n. sp. 
( Fig. 5.3 ) 
Etymology: The species is dedicated to David Horne, ostracodologist

Queen Mary University of London) 
Material: four valves 
Holotype: one left valve, PMC O 52 H 03/12/2019 ( L = 515 μm ,

 = 254 μm) 
Paratypes: two valves PMC O 119-120 P 03/12/2019 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Diagnosis: species of the genus Mediocytherideis ( Mandelstam, 1956 )

haracterized by ridges and littles foveolae, a smooth area is present in
he postero-ventral area of the carapace. 

Description: swollen carapace medium sized with shape typical of
he congeners: anterior margin rounded and slightly folded down, dor-
al margin convex, posterior margin rounded with a small caudal pro-
ess obtuse and slightly facing up, the posterior margin connects to the
entral without discontinuity, ventral margin convex. Anterior and pos-
erior marginal areas narrow and flat, rest of the carapace swollen. The
rnamentation consists of some ribs, particularly evident in the anterior
alf of the carapace, where they are parallel to the anterior margin; the
nnermost ribs extend posteriorly along the entire external margin of
11 
he carapace. Other less prominent ribs are heavy in the posterior and
entral part. Medium sized foveolae affect the anterior two thirds of the
arapace. Postero-ventral area smooth. Internal structures are like those
f the genus. 

Remarks: the new species here described shows some resemblance
ith Mediocytherideis (Sylvestra) sulcata Ligios, Bossio and Gliozzi,
008 from the Messinian of Velona Basin (Tuscan) but it is possible to
istinguish it for the more numerous and marked ribs in anterior area. 

Family LOXOCONCHIDAE Sars, 1925 
Genus Loxoconcha Sars, 1866 
Type taxon Cythere rhomboidea Fischer, 1855 
Loxoconcha perspiqua Bonaduce et al., 1992 
( Fig. 5.4 ) 
Material: one complete carapace and many valves of male and female

pecimens. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Loxoconcha sp.1 
( Fig. 5.5 ) 
Material: one complete carapace. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Remarks: Due to the scarcity, the specimen is not taxonomically

laced at a specific level, however we give a brief description of the fig-
red specimen: ovoid carapace little sized. Ornamentation constituted
y fossae rounded and well engraved in the central part of the carapace,
hich become wider and elongated towards the anterior and ventral ar-

as, while in the posterior and dorsal area are small and thickened. Five
idges arcuate and well-marked in central-ventral area. Anterior and
osterior marginal area with marginal ridges. Eye spot marked. 

Loxoconcha sp. 2 
( Fig. 5.6 ) 
Material: one complete carapace. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Remarks: the lack of specimens and the condition of the carapace do

ot allow an exact specific attribution. 
Loxoconcha aff. rhomboidea ( Fischer, 1855 ) 
( Fig. 5.7 ) 
Material: one complete carapace 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Genus Loxoconchissa Triebel and Malz, 1969 
Type species Loxoconchissa foveolata Triebel and Malz, 1969 
Loxoconchissa sp. 
( Fig. 5.8 ) 
Material: one valve. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Remarks: Due to the scarcity, the specimen is not taxonomically

laced at a specific level, however we give a brief description: small
ize rounded carapace with the narrowest rear end of the front, entirely
overed with a quadrangular mesh reticulum. The meshes are arranged
ccording to curved lines with the concavity on the right in the ante-
ior half and with the concavity on the left in the posterior half of the
arapace. These intertwining lines originate the reticulum. Eye spot not
bservable. 

Genus Sagmatocythere Athersuch, 1976 
Type taxon Sagmatocythere napoliana ( Puri, 1963 ) 
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Sagmatocythere sp. 
( Fig. 5.9 ) 
Material: one valve. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Remarks: carapace ornamented by ribs that intersect forming a very

arge mesh grid. The state of conservation of the carapace prevents a
orrect specific definition. 

Subfamily SCHIZOCYTHERINAE (Mandelstam, 1959, In: Hanai,
970) 

Genus Neomonoceratina Kingma, 1948 
Types species Neomonoceratina columbiformis Kingma, 1948 
Neomonoceratina lajmii n. sp. 
( Figs. 5.10, 11 ) 
Etymology: The species is dedicated to Tijani Lajmi, géologist (Geo-

ogical Survey of Tunisia) 
Material: four valves 
Holotype: one left valve PMC O 73 H 03/12/2019 (L = 598 μm ,

 = 285 μm). 
Paratypes: two valves PMC O 154-155 P 03/12/2019. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Diagnosis: species of the Genus Neomonoceratina Kingma, 1948 char-

cterized by elongate, pointed carapace. 
Description: carapace elongated wedge-shaped with anterior margin

urved slightly asymmetric, separated from the dorsal margin by a pro-
ruding ocular tubercle; dorsal margin slightly convex, separated from
he posterior margin by a big tubercle. Posterior margin straight which
orms a right angle with the ventral margin. Anterior, posterior and
ostero-ventral marginal areas flat, the rest of the carapace protrudes
trongly from these flat areas. The carapace is characterized by a groove,
ypical of the genus, strongly engraved in the upper part of the carapace,
ess so in the lower one. The groove from the antero-dorsal margin de-
cends vertically towards the antero-central area of the carapace. Here it
s intersected by a thin crest which obliquely cuts the anterior part of the
arapace from the middle of the anterior margin to the central anterior
rea. Below the crest, the groove continues less markedly, thus sepa-
ating the ornamentation of the carapace into two parts consisting of a
imple grid with large, mostly quadrangular meshes. Eye spot marked,
ormal pore canals numerous and present throughout the carapace. 

Remarks: the species is similar to some congeneric as N. acupicta

onaduce et al., 1992 and N. interiecta Bonaduce et al., 1992 but it is
istinguishable for the different ribs arrangement. 

Neomonoceratina morkhoweni n. sp. 
( Fig. 5.12 ) 
Etymology: The species is dedicated to Franciscus P. C. M. van

orkhowen (1922-1993), Ostracodologist. 
Material: two complete carapaces. 
Holotype: one complete carapace. PMC O 71 H 03/12/2019 (L = 580

m , H = 300 μm). 
Paratypes: one complete carapace. PMC O 152 P 03/12/2019. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Diagnosis: species of the genus Neomonoceratina Kingma, 1948 with

hree longitudinal ridges and one transversal anterior ridge. 
Description: medium size acute carapace. Anterior margin little ar-

uate, ventral margin arcuate, caudal process very prominent, truncated
nd acute, dorsal margin jagged with a marked obtuse angle in postero-
orsal area. Marginal posterior and anterior areas flat and lower than the
12 
entral part of the carapace. Ornamentation consisting of a first wavy
nd sharp ridge along the ventral margin, a second antero-posterior-
orsal wavy ridge that continues backwards with some tubercles, a third
hort ridge also wavy in antero-dorsal position that continues backwards
n an aligned series of tubercles and, finally, a fourth crest following the
nterior margin. Eye spot weakly marked. 

Remarks: the presence of the four sharp ridges makes this species
asily distinguishable from other congeners. 

Neomonoceratina mostafawii n. sp. 
( Figs. 5.13, 14 ) 
Etymology: The species is dedicated to Nasser Mostafawi, ostracodol-

gist. 
Material: two complete carapaces. 
Holotype: one complete carapace PMC O 72 H 03/12/2019 (L = 522

m , H = 280 μm). 
Paratypes: one complete carapace PMC O 153 P 03/12/2019. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Diagnosis: species of the genus Neomonoceratina Kingma, 1948 with

wo large and deep grooves in central dorsal and central ventral position.
Description: pointed carapace medium sized with anterior margin

egularly arcuate which continues without interruption in the ventral
rched margin; truncated and acute caudal process, jagged dorsal mar-
in with an obtuse and well-marked angle in postero-dorsal area. Cen-
ral part of the carapace raised than the lowered and flat posterior and
nterior marginal areas. Ornamentation constituted by two large and
eep funnel-shaped grooves, joined by the beaks, which separates the
arapace, in dorso-ventral direction, into two areas: antero-central and
ostero-central. Both areas are decorated with an irregular polygonal
rid. Anterior marginal area with tubercles and transversal ribs. Ocular
ubercles prominent. 

Remarks: the species is similar to N. laskarevi (Krsti ć and Pietrze-
iuk, 1972) ) from which it is distinguished by the absence of tubercles
n the carapace. 

Neomonoceratina reussi n. sp. 
( Figs. 5.15, 16, 17 ) 
Etymology: The species is dedicated to August Emanuel Rudolph von

euss (1811 – 1873), Geologist and paleontologist. 
Material: two complete carapaces. 
Holotype: one complete carapace PMC O 74 H 03/12/2019 (L = 550

m , H = 335 μm). 
Paratype: one complete carapace PMC O 156 P 03/12/2019. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Diagnosis: species of the genus Neomonoceratina Kingma, 1948 char-

cterized by a wide ridge arranged in a fan shape. 
Description: medium sized arrowhead shaped carapace with ante-

ior margin well rounded which continues, without interruption, in the
entral margin which is also arched; caudal process prominent and
cute which continues through an obtuse angle with the dorsal margin
traight. Anterior and posterior marginal areas flat. Central part of the
arapace raised than the marginal areas. Ornamentation consisting of a
ide reticulated ridge, arranged subhorizontally, limited by two vertical

idges in central ventral and central dorsal position. Another short ridge
n antero dorsal position. Little tubercles are present along the anterior
argin, other, with normal pore canals on the top, are distributed on

he carapace. Eye spot just marked. 
Neomonoceratina aff. N. interiecta Bonaduce et al., 1992 
( Fig. 5.18 ) 
Material: one entire carapace and two valves. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
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outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Remarks: compared to N. interiecta Bonaduce et al., 1992 , our fig-

red specimen (female) shows an acute caudal process, a groove in the
ntero central dorsal area much less pronounced and decidedly more
pen outwards, a thin crest runs along the anterior margin, an another
blique crest present in the postero-dorsal. 

Family TRACHYLEBERIDIDAE Sylvester-Bradley, 1948 
Carinocythereis Ruggieri, 1956 
Type species: Cytherina carinata Roemer, 1838 
Carinocythereis carboneli n. sp. 
( Fig. 6.1 ) 
Etymology: The species is dedicated to Pierre Carbonel, ostracodol-

gist (French National Centre for Scientific Research, retired). 
Material: four valves. 
Holotype: one right valve PMC O 65 H 03/12/2019 (L = 1050 μm ,

 = 530 μm). 
Paratypes: two valves PMC O 140-141 P 03/12/2019. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Diagnosis: elongate carapace with a sharp crest in central ventral

rea and spines in posterior and anterior margin. 
Description: features typical of the genus, carapace elongated and

ubrectangular, anterior margin rounded and symmetric, dorsal mar-
in straight, posterior margin arcuate and with long and thick tubercles
ike thick thorn, ventral margin straight. Anterior and postero-ventral
arginal areas flat and wide with marginal ridges. Ornamentation con-

tituted by a slightly concave sharp crest in central ventral area; two
eparate short sharp crest are present in central dorsal area and finally,
 jagged curved crest with long and thick tubercles is present along the
entral dorsal margin. Ocular tubercle clear but not prominent. Normal
ore canals at the top of little tubercles scattered on the carapace. 

Remarks: the species shows some similarity with the congeners illus-
rated in Bonaduce et al., 1992 and Ruggieri and Russo, 1980 but it is
istinguishable by the particular features of its ornamentation. 

Carinocythereis cultrata ( Ruggieri and Russo, 1980 ) 
( Fig. 6.2 ) 
1980 - Occlusacythereis cultrata Ruggieri and Russo, 1980 
1992 - Occlusacythereis cultrata Ruggieri and Russo, 1980 ;

onaduce et al., 1992 . 
Material: two complete carapaces. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Remarks: According to Wood, 2005 the differences in ornamenta-

ion which had allowed to separate the genus Occlusacythereis Ruggieri
 Russo, 1980 from the genus Carinocythereis Ruggieri, 1956 are not im-
ortant enough to justify the institution of the first genus; in this paper
he two genera are considered synonymous and, therefore, we use the
ame that has the priority. 

Genus Chrysocythere Ruggieri, 1962 
Type species: Chrysocythere cataphracta Ruggieri, 1962 
Chrysocythere nevianii n. sp. 
( Figs. 6.3 , 4 ) 
Etymology: The species is dedicated to Antonio Neviani (1857-1946)

eologist and paleontologist. 
Material: two complete carapaces. 
Holotype: one complete carapace PMC O 64 H 03/12/2019 (L = 900

m , H = 438 μm) 
Paratypes: one complete carapace PMC O 139 P 03/12/2019 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Diagnosis: species of the genus Chrysocythere Ruggieri, 1962 
13 
Description: strong, large size, subtrapezoidal carapace. Typical ap-
earance of congener species with four longitudinal ribs and numer-
us other transverse ribs. Ventral rib parallel to the ventral margin, lat-
roventral rib straight and inclined forward; median rib first straight
ear the anterior margin, then curved and parallel to the dorsal margin
lmost to the posterior margin; dorsal rib begins above the eye tubercle,
hen curves parallel to the postero-dorsal margin. Numerous secondary
ransverse ribs; the main one is located along the anterior margin and
ollows it parallel, down it engages with the ventral and lateroventral
ibs. When the longitudinal and transverse ribs intersect, they create a
rid with large polygonal meshes. Anterior and posterior margin dentic-
late, eye spot spherical and prominent. Interal features typical of the
enus. 

Remarks: the species shows some affinities with C. cataphracta

uggieri, 1962 , as, above all, the "median longitudinal rib" that seems
o have the same trend in both species, but it is distinguishable for the
ifferent distribution of polygonal meshes. 

Chrysocythere sp. 
( Fig. 6.5 ) 
Material: one left valve. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Remarks: Due to the scarcity the specimen is not taxonomically

laced at a specific level, however we give a brief description: species of
he genus Chrysocythere Ruggieri, 1962 characterized, as like their con-
eners, by four longitudinal subparallel strong ridges. The two medians
re joined in the anterior area of the carapace by a transverse ridge. The
est of the ornamentation is constituted by a grid with large polygonal
nd irregular meshes that affect the whole carapace except the anterior
arginal area. 

Chrysocythere aff. C. cataphracta Ruggeri, 1962 
( Fig. 6.6 ) 
Material: one right valve. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Remarks: the specimen is very similar to C. cataphracta

uggeri, 1962 ; it is distinguishable by the different position of
he ventral and lateroventral ribs that in our specimen are convergent. 

Chrysocythere aff. C. lignea Bonaduce et al., 1992 
( Fig. 6.7 ) 
Material: one left valve. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Cistacythereis Uliczny, 1969 
Types species: Cistacythereis cebrenidos Uliczny, 1969 
Cistacythereis merzeraudi n. sp. 
( Fig. 6.8 ) 
Etymology: The species is dedicated to Gilles Merzeraud, sedimen-

ologist (University of Montpelier). 
Material: several valves 
Holotype: one left valve PMC O 68 H 03/12/2019 (L = 790 μm ,

 = 400 μm). 
Paratypes: two valves PMC O 146-147 P 03/12/2019 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 
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Type horizon: late Messinian. 
Diagnosis: species of the genus Cistacythereis with large ovate foveole

ell engraved on the carapace. 
Description: subrectangular heavy carapace with anterior margin

urve and symmetric, ventral and dorsal margin straight, posterior mar-
in obtuse with some denticulation in the lower part. Ornamentation
onsist of large, spaced, ovate foveolae well engraved on the carapace
nd arranged concentrically. Eye spot small and little marked. Internal
eatures are like those of the genus. 

Remarks: the new species here proposed, shows some similarity in
he carapace shape to that which Bonaduce et al., 1992 call dubiously
limphalunia (?) olive , however the first differs from the second because

he foveole have a lower density and are not tegminate. 
Cistacythereis purii n. sp. 
( Fig. 6.9 ) 
Etymology: The species is dedicated to Harbans Singh Puri, Geologist

nd Ostracodologist. 
Material: several valves. 
Holotype: one right valve PMC O 67 H 03/12/2019 (L = 540 μm,

 = 300 μm). 
Paratypes: two valve PMC O 144-145 P 03/12/2019. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Diagnosis: species of the genus Cistacythereis with large polygonal

oveolae. 
Description: species with carapace subtrapezoidal. Anterior margin

urved and asymmetric with denticulation in the left valve, ventral mar-
in sinuous, posterior margin obtuse with some denticulation in the
ower part in the right valve, dorsal margin with a slight concavity in
he middle. The ornamentation consists of a grid of polygonal large fove-
lae mostly arranged according to parallel line which begin, inclined,
rom the dorsal margin and then become concordant with the anterior,
entral and posterior margin. 

Remarks: the species here described shows all the characters of the
enus Cistacythereis . It is distinguishable from the congeners described
y Bonaduce et al., 1992 for the ornamentation. 

Genus Keijella Ruggieri, 1967 
Type species: Keijella hodgii ( Brady, 1866 ) Doruk, 1973 
Keijella lucida Aruta, 1982 
( Fig. 6.10 ) 
Material: one complete carapace. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Keijella aff. K. loricata Bonaduce et al., 1992 
( Fig. 6.11 ) 
Material: two complete carapaces. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Genus Mutilus Neviani, 1928 
Type species: Mutilus (Obtusomutilus) retiformis ( Terquem, 1878 )

alz & Jellinek, 1984 
Mutilus sp. 
( Fig. 6.12 ) 
Material: one left valve 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Remarks: the species shows some similarities with Mutilus (Obtusimu-

ilus) rubicornius Ruggieri, 1980 . 
14 
Genus Neocytheretta Morkhoven, 1963 
Type species Neocytheretta snellii ( Kingma, 1948 ) 
Neocytheretta sp. 
( Fig. 6.13 ) 
Material: one carapace 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 
Remarks: Due to the scarcity, the specimen is not taxonomically

laced at a specific level, however we give a brief description: strong
arapace ovoid medium sized with anterior margin well rounded in con-
inuity with the ventral margin also arched, dorsal margin arched with
wo large tubercles in the posterior and anterior end of the LV. Ornamen-
ation consisting of a sturdy arched rib in postero-dorsal position which
t two thirds of the dorsal margin downwards curve becoming thinner.
ive alignments of tubercles propagate from the elongated ocular tu-
ercle and follow the curved course of the anterior margin. Numerous
ormal pore canals distributed on the carapace. 

Genus Okadaleberis Bonaduce, Ruggieri, Russo and Bismuth, 1992 
Type species Okadaleberis aspera Bonaduce, Ruggieri, Russo and Bis-

uth, 1992 
Okadaleberis azouzi n. sp. 
( Fig. 6.14 ) 
Etymology: The species is dedicated to Ahmed Azouz, geologist (Ge-

logical Survey of Tunisia). 
Material: Three entire carapaces. 
Holotype: one carapace PMC O 66 H 03/12/2019 ( L = 625 μm ,

 = 340 μm). 
Paratypes: two carapaces PMC O 142-143 P 03/12/2019. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Diagnosis: species of the genus Okadaleberis Bonaduce, Ruggieri,

usso and Bismuth, 1992 with carapace almost completely smooth with
entral and central crests not very prominent. 

Description: sub rectangular strong carapace medium sized. Anterior
argin rounded and notched, ventral margin slightly flexuous which,

n the posterior border, rises rapidly towards the obtuse caudal pro-
ess; dorsal border rather straight interrupted by a large tubercle pos-
eriorly and by the ocular tubercle anteriorly. Carapace surface almost
ompletely smooth and porcelain-like. There are some robust but not
rominent ribs: a rib marks the anterior margin and continues along the
entral margin, two thirds of the ventral margin it rises upwards parallel
o the postero-ventral margin, at the height of the caudal process it splits
nto two branches, one towards the posterior tubercle, the other, flexing
o "S"towards the middle of the dorsal margin. The central anterior area
hows "shadows" of ribs and tubercles. 

Remarks: the species here described shows some affinity with the
ongeners from the Ashtart 1 well ( Bonaduce et al., 1992 ) but it differs
rom these by the different distribution of the ribs on the carapace. 

Genus Verrucocythereis Ruggieri, 1962 
Type species: Verrucocythereis verrucosa ( Reuss, 1850 ) Ruggieri, 1962
Verrucocythereis aff. V. bulbuspinata ( Uliczny, 1969 ). 
( Fig. 6.15 ) 
Material: one left valve 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Superfamily CYTHEROIDEA Baird, 1850 
Family CYTHERETTIDAE Triebel, 1952 
Genus Cytheretta Müller, 1894 
Type species Cytheretta rubra Müller, 1894 
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Cytheretta ciampoi Bonaduce et al., 1992 
( Fig. 6.16 ) 
Material: two valves. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Cytheretta aff. C. ishizakii Bonaduce et al. 1992 
( Fig. 6.17 ) 
Material: one left valve. 
Type locality: The Wadi El Kebir (OK) sampling station outcrops

n the eastern side of the Wadi El Kebir dam, in the Nabeul region
outh eastern part of the Cape Bon Peninsula (36°30 ′ 07 ′ ’ N 10°44 ′ 46 ′ ’E),
unisia. 

Type horizon: late Messinian. 
Family XESTOLEBERIDIDAE Sars, 1928 
Genus Xestoleberis Sars, 1866 
Type taxon Xestoleberis aurantia (Baird, 1838) 
Xestoleberis aff. X. retropunctata ( Aruta, 1982 ) 
( Fig. 6.18 ) 
Material: one complete carapace. 
Type locality: The Salakta sampling station (SAL) located about 3

m northward Salakta village (35°24 ′ 18 ′ ’N 11°00 ′ 12 ′ ’ E), Tunisia. 
Type horizon: late Messinian. 

. Conclusion 

This paper represents the conclusion of the systematic study of the
arine ostracod fauna coming from the late Messinian sedimentary lev-

ls of the Oued El Bir Formation out crop in two stratigraphic sections
n eastern Tunisia. It represents a further contribution to the knowledge
f the little studied Messinian ostracod fauna in this Mediterranean re-
ion. Overall, among the dozens of species found, forty-eight of them
ave been considered as new, described and figured. All the marine
axa found are referable to environments certainly located between the
ower Infralittoral and the upper Circalittoral zone of the Continental
helf. 

Further studies and species findings will contribute to increase the
nowledge of the stratigraphic and geographical distribution of these
ew species. 

ésumé

La faune d’ostracodes de deux coupes stratigraphiques du Messinien
upérieur dans l’est de la Tunisie a été analysée; la première section
section Salakta-SAL), est située au sud du Cap Bon, la seconde (sec-
ion Wadi el Kebir-OK) dans la région du Sahel. Dans les deux sections,
a faune d’ostracodes marins peu profonds est dominante, mais on a
galement trouvé des taxons se rapportant au faciès bien défini de Lago
are. Dans les niveaux marins d’eau peu profonde, plusieurs taxons

’ostracodes ont été reconnus; dont certains, en raison de leurs partic-
larités morphologiques, ont été décrits comme de nouvelles espèces.
ans la première contribution sur les ostracodes du Messinien supérieur
e la Tunisie orientale, ont été décrits vingt-quatre taxons. Désormais,
ne seconde série de soixante taxons d’ostracodes marins d’eau peu pro-
onde, provenant des niveaux sédimentaires de la Formation de l’Oued
l Bir, considérés comme inconnus ou peu connus jusqu’à présent, sont
ystématiquement répertoriés ci-dessous, décrits et illustrés. Ils apparti-
nnent aux genres Cytherella, Bairdia, Cushmanidea, Cytheridea, Cyamo-

ytheridea, Miocyprideis, Aurila, Cimbaurila, Peteraurila, Urocythere, Cal-

istocythere, Leptocythere, Mediocytherideis, Loxoconcha, Loxoconchissa,

agmatocythere, Neomonoceratina, Carinocythereis, Chrysocythere, Cista-

ythereis, Keijella, Mutilus, Neocytheretta, Okadaleberis, Verrucocythereis,

ytheretta, Xestoleberis. 
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