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Abstract. At the end of the Messinian Salinity Crisis several parts of 10 
the Mediterranean Basin were affected by intense continentalization 11 
with deposition in the lower basin area of sedimentary facies character-12 
ized by brackish to fresh water fauna called Lago-Mare. In eastern Tu-13 
nisia, micropalaeontological analysis performed in two stratigraphical 14 
sections sampled on upper Messinian deposits have allowed us to iden-15 
tify these sedimentary facies in south Mediterranean regions for the 16 
first time. Stratigraphic levels with a high concentration of fresh or 17 
brackish water ostracods have been identified in two sections and rec-18 
ord two contemporary Lago-Mare events. The wadi El Kebir section 19 
shows levels dominated by Cyprideis agrigentina and Cyprideis torosa 20 
typical to a lagoons or estuary while the Salakta section presents a very 21 
rich ostracod fauna consisting essentially of Amnicythere propinqua, 22 
Darwinulina stevensoni, Mediocytherideis aff. punctata, Ilyocypris 23 
gibba and of very abundant specimens belonging to the genera 24 
Candona and Loxoconcha  characterizing a true fresh water environ-25 
ment. 26 

 27 
Keywords: Late Messinian, Lago-Mare ostracods, 28 

palaeoenvironmental evolution. 29 

1 Introduction  30 

 After the deposition of the Evaporites related to the Messinian Salinity 31 
Crisis (MSC), the breakdown of communication between the Atlantic and 32 
Mediterranean sea coupled with the onset of global humid climatic condi-33 
tions [1,2] triggered the dilution of the hypersaline Mediterranean waters 34 
down to oligomesohaline conditions [3]. 35 

According to several authors, after the MSC evaporitic phase, the Medi-36 
terranean Sea was transformed into a series of lagoons with reduced salini-37 
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ty. These environmental and facies changes were mentioned lago mare 38 
event. As a consequence, after the MSC, the hypersaline Mediterranean 39 
waters were diluted to brackish conditions and the Paratethyan ostracods 40 
were able to spread into the whole Mediterranean area, from east to west, 41 
as documented by a number of authors. 42 

Few detailed studies were carried out on the upper Miocene ostracods of 43 
Tunisia, especially in the offshore domain (Gulf of Gabes, South Tunisia) 44 
[4] 45 

If we except some studies devoted to the Messinian in Tunisia, Messinian 46 
Lago-Mare ostracods have received very little attention. This paper is the 47 
first attempt to analyse Lago-Mare Messinian ostracods recorded in East-48 
ern Tunisia and interpret their palaeoecologic, palaeoclimatic, and 49 
biostratigraphic significance to achieve a palaeoenvironmental understand-50 
ing of the Lago-Mare deposits in eastern Tunisia.  51 

2  Materials and Methods 52 

Two sections were investigated in detail for paleontological analyses fo-53 
cusing on ostracods: the wadi El Kebir (OK) and the Salakta (SAL) sec-54 
tions.  55 

The wadi El Kebir (OK) section outcrops in the eastern side of the 56 
wadi El Kebir dam, in the Nabeul region, south eastern part of the Cape 57 
Bon Peninsula. It is about 8.5 m thick siliciclastic deposits. It can be divid-58 
ed into two lithostratigraphic units. The first one is mostly sandy and 2.5 m 59 
thick. The second level begins with centimetric sandy-clay surmounted by 60 
laminated clays interbedded within the sandstone. These deposits corre-61 
spond to upper Messinian (Oued el Bir formation). 62 

The Salakta (SAL) section is nearly 10 m thick and is located about 1 63 
km south of Ksour essaf village. The first levels are constituted by 2 m 64 
thick marls and are occasionally silty. Overlying this first level, we ob-65 
serve 3.5 m of biosclastic sand interbedded with centrimetric marls. This 66 
sand shows fragments of bivalves and bioturbations in some intervals. 67 
Then, 3.5 m thick layer of yellow fine sands containing bioclasts and 68 
Pectinids on the top, grading up to calcareous sandstones. The whole is 69 
topped by 1 m of green marl containing broken and complete oysters shells 70 
and 50 cm of fine sand. 71 

Eighty four samples were prepared, following standard 72 
micropalaeontological methods. From each sample, 250 g were washed by 73 
using diluted hydrogen peroxide for disintegration through standard sieves 74 
(63/125/250/500 µm). Residuals were picked out and subjected to detailed 75 
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taxonomic investigations. SEM micrographs were realized using a LMU 76 
Tescan Vega II Scanning Electron Microscope at the Electronic Microsco-77 
py Laboratory in the University Catania. The specimens are preserved in 78 
the paleontological and sedimentological laboratory, of the geological sur-79 
vey of the National Office of Mines in Tunisia. 80 

3 Results 81 

3.1 Wadi El Kebir section 82 

Micropalaeontological analyses carried out on the Wadi El Kebir section 83 
show well-preserved ostracod fauna records. Our study shows that the 84 
lower part of the section from sample OK1 to sample OK19 contains a rich 85 
and diversified ostracod fauna that is typical of shallow water marine envi-86 
ronments. The association is dominated by Cytheridea acuminata; 87 
Paracytheridea triquetra, Aurila hesperiae, Aurila spp., Loxoconcha spp., 88 
Xestoleberis communis, and Xestoleberis spp. The second assemblage 89 
(OK20-OK29) shows a very low diversity of ostracods represented mainly 90 
by brackish /lagoon species such as Cyprideis agrigentina and Cyprideis 91 
torosa and rare benthic foraminifera with Elphidium crispum and/or Am-92 
monia beccarii. In the upper and last part of the section, more or less well-93 
preserved ostracods have been observed with the restart of the shallow 94 
marine association with the abundance of almost the same species of the 95 
lower part of the section.  96 
3.2 Salakta section 97 

 The first eight samples gathered from this section show shallow marine 98 
ostracod association dominated by Neomonoceratina interiecta, N. 99 
laskarevi, Acanthocythereis hystrix, Cytheridea acuminata, 100 
Occlusacythereis perpusilla, and Peteraurila africana. Upper samples 101 
(SAL9 to SAL 17), are characterized by freshwater ostracod assemblages 102 
where the main taxa are Candona spp., Darwinulina stevensoni, 103 
Amnicythere propinqua, Ilyocypris gibba, Ilycocypris spp., 104 
Mediocytherideis (Sylvestra) aff. punctata, Mediocytherideis sp., 105 
Lepthocythere spp., Callistocythere sp., Loxoconcha perspicua; 106 
Loxoconcha spp., Phlyctenophora farkasi. Charophyte gyrogonites 107 
(PL.1.H,I) are found in these levels. No ostracods were found in the over-108 
lying layers (SAL 18-SAL 21), wheremost samples are barren. From SAL 109 
22 to SAL 30, collected ostracods are dominated by Loxoconcha 110 
perspicua, Peteraurila africana, Cytheridea acuminata, Capsacythere 111 



4 
sicula, together with very rare Candona spp. and Darwinulina stevensoni. 112 
The last two samples of the section are barren. 113 

4 Discussion(Paleontology)  114 

Based on previous works, the stratigraphic and geographical features of 115 
the six species identified in the Upper Messinian levels where fresh water 116 
and/or brackish water ostracods are dominant are shown below. 117 

Cyprideis agrigentina Decima 1964, (PL.1.A): is one of the most wide-118 
spread ostracod that lived in the Paleomediterranean during the latest 119 
Messinian Lago-Mare event (5.53–5.33 Ma, CIESM, 2008; 5.55–5.33 Ma, 120 
[5, 6]. Messinian of the western and eastern Mediterranean.  121 

Cyprideis ex C. torosa group (Jones, 1850), (PL.1.B): Italy: Messinian, 122 
Quaternary, France: Late Miocene, Tunisia: Pliocene-Pleistocene, Spain: 123 
Messinian, Yugoslavia: Pleistocene, Austria: Recent, Turkey: late Miocene 124 
-Recent. 125 
Amnicythere propinqua (Livental, 1929), (PL.1.C): Mediterranean Ba-126 
sin (Latest Messinian lago-mare event [7], Paratethys: Pliocene and 127 
Pleistocene. 128 

Darwinulina stevensoni (Brady & Roberston, 1870), (PL.1.D,E): Crete: 129 
Upper Serravallian and/or Lower Tortonian . Greece: Upper Pliocene and 130 
Upper Pleistocene, Turkey: Widely spread from the Upper Miocene to the 131 
Lower Pleistocene. 132 

Mediocytherideis aff. Mediocytherideis (Sylvestra) punctata Ligios et al. 133 
2008, (PL.1.F): Italy: late Messinian. 134 

Ilyocypris gibba (Ramdohr, 1808), (PL.1.G): France: Upper Miocene, 135 
Turkey and Slovakia: Lower Miocene and Pliocene. Its general distribu-136 
tion is Europe, Africa, the Middle East, Central Asia, China, and both 137 
North and South America. 138 

The ostracod association found in the two levels of the wadi El Kebir and 139 
Salakta sections shows oligotypic character and is certainly comparable 140 
with the Lago-Mare ostracod associations reported by many authors for 141 
other localities of the Paleomediterranean Basin. 142 
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 143 

5 Conclusions 144 
The upper Messinian deposits analyzed in the two sections show a high 145 
biological diversity and occurrence of biota having a biostratigraphic and 146 
palaeoecological significance, leading us to identify two contemporary 147 
Lago-Mare events, representing two different environmental conditions. 148 

The first event, identified in the laminated clay interbedded within 149 
sandstone (samples OK 20 to OK 29) of Wadi El Kebir section, reveals a 150 
strongly reduced diversity; the faunistic association is generally poor or 151 
completely barren. The ostracofauna is represented only by species of the 152 
genus Cyprideis (genera known to thrive under hyposaline and hypersaline 153 
conditions: True, 1980; de Deckker et al., 1988; Iaccarino and Bossio, 154 
1999) associated with rare benthic foraminifera such as Elphidium crispum 155 
and/or Ammonia beccarii. Cyprideis, Elphidium and Ammonia are taxa 156 
that can survive low oxygen levels that are common in lagoons or estuary, 157 
where they proliferate [8]. 158 

The second Lago–Mare event indentified in the biosclastic sand 159 
interbedded with centrimetric marls (samples SAL 9 to SAL 17) of the 160 
Salakta section shows a rich freshwater ostracod input and is characterised 161 
by the occurrence of darwinulina stevensoni, Amnicythere propinqua 162 
(Livental); Ilyocypris gibba and very abundant specimens belonging to the 163 
genera Candona and Loxoconcha associated with Charophyte. This inter-164 
val most likely records a true fresh water environment. 165 

In the northern side of the studied area, the Lago-Mare biofacies are 166 
characterized by a brackish /lagoon environment characterized by the 167 
“Cyprideis assemblage”, whereas, in the southern part, the ostracod as-168 
semblage reveals a lacustrine freshwater environment. 169 
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