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Abstract

The Tertiary regressive sedimentary succession, which forms the sedimentary cover of the Troodos Ophiolitic Massif, was studied in the Psematismenos-Maroni Basin in Southern Cyprus. A series of unconformity surfaces were identified based on key surfaces, morphologies, and sedimentary facies. These observations are reinforced by numerous new biostratigraphic datings mainly based on calcareous nannofossil analysis. Unsuspected biostratigraphic hiatuses ranging from million to dozens of millions of years are illustrated. Some unconformity surfaces are tectonically enhanced leading to the emersion of this basin. In addition, our work highlights the importance of the Messinian Salinity Crisis in the shaping of an onshore erosion surface in Cyprus as it is the case in the Sorbas basin in the western Mediterranean.

Constrained by new datings, this work finally proposes a tectono-stratigraphic calendar for the Psematismenos-Maroni Basin, starting from the Paleogene Lefkara Formation up to the first alluvial deposits at the end of the Neogene.

Résumé

Ce travail porte sur l’étude des series sedimentaires tertiaries du bassin de Psématisménos-Maroni dans la partie sud de l’île de Chypre. Au devant du chaînon ophiolitique du Troodos, ces series forment une succession sédimentaire régressive qui débute au cours de la seconde moitié du Tertiaire. Leur étude a permis d’identifier plusieurs discordances qui montrent l’impact predominant de la tectonique dans l’enregistrement sédimentaire de ce bassin actuellement en position de piedmont. Plusieurs de ces discordances ont pu être datées par de nouvelles datations biostratigraphiques, principalement basées sur l’analyse du nannoplanctons. Ces datations apportent des contraintes chronologiques nouvelles dans un calendrier tectono-sédimentaire révisé pour cette partie de l’île de Chypre.

L’interprétation de plusieurs de ces discordances permet ainsi de proposer un schema de l’évolution du bassin de Psématisménos-Maroni depuis sa mise en place jusqu’à son émersion et son inversion de relief au Quaternaire. De plus, notre travail souligne l’importance de la Crise de Salinité Messinienne dans le façonnement d’une surface d’érosion terrestre à Chypre. C’est à notre connaissance le premier exemple vraiment documenté en Méditerranée orientale, ce qui permet de démontrer que la réponse morphologique à la déssication méditerranéenne est identique au bassin de référence en Méditerranée occidentale : le bassin de Sorbas.
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1 Introduction
In the Eastern Mediterranean the Levant Basin at large is, from south to north, a passive margin in the Tertiary. It evolved into an active margin with complex subduction, collision, and finally obduction of ophiolite which occurred during the Pliocene and Pleistocene. The island of Cyprus occupies the centre of the Levant Basin (Fig. 1), a unique geological land link between Africa and the Anatolide and Tauride terranes. The outcropping Tertiary series overlying the ophiolite offers the opportunity to identify, study, and date the discontinuities that may reflect tectonic and/or eustatic processes.
Offshore seismic surveys performed in the Eastern Mediterranean during the last 10 yr and confirmed the presence of a very thick sedimentary series, more than 10 km, but only speculative ages were hypothesized both for the series and the identified unconformities. Although numerous industrial wells have been drilled in the area, only a few may have reached series older than the Paleogene, and overall precise biostratigraphy remains confidential.
Subbasins occur in the west and south of Cyprus, each one having well developed extensive outcrops of a part of the geological column, and as such were the focus of precise studies. Anti-clockwise: the Polis basin where Plio-Quaternary to Miocene series dominate (Nicosia to Pakhna formations, Pliocene studies focused on Pliocene), the Polemi basin with Upper Miocene to (Kalavassos formation to, studies focused on messinian evaporites), the Pissouri basin with Mio-Pliocene series (studies focused on messinian evaporites and Pliocene), the Khalassa basin with extensive Miocene Pakhna outcrops (studies focused on Pakhna).
To the east of this series of basins, the Psematismenos-Maroni Basin (PMB) offers the possibility to review all the formations, in a geographically constrained area. This basin was chosen as part of a first reconnaissance study to propose a schematic lithostratigraphic cross-section from the ophiolite of the Troodos to the Plio-Quaternary series based on selected outcrops and utilizing biostratigraphy locally associated with Strontium Isotope Stratigraphy. This was aimed at identifying and dating possible unconformities on the one hand, and another target was to focus on the Neogene Period that is characterized in the Mediterranean by one of the most extensive geological events, the Messinian Salinity Crisis (MSC).
The results presented in this paper are part of a set of detailed studies conducted in the Eastern Mediterranean focusing on the Cenozoic Era, and initiated in 2010 to study and precise the ages of unconformities identified onshore Cyprus. This leads to propose for the PMB an ideal composite lithostratigraphy and an NNW-SSE regional schematic architecture of the Tertiary post ophiolitic formations from “proximal”, i.e., from the northern contact of the Tertiary series with the Cretaceous ophiolite to “distal”, i.e., to the Pleistocene in the south. Otherwise, this paper aims to contribute to the understanding of the stratigraphy of the PMB including alternative interpretations of the pre-Messinian and Messinian series based on new biostratigraphic data.
Since then, others researchers sometimes focused on detailed parts of the series outcropping in the Psematismenos Basin but for more specific studies (i.e., Lower Messinian period studied by Manzi et al., 2016; Gennari et al., 2018; Hernandez-Molina et al., 2022) and their results are taken into consideration in this paper.
	[image: thumbnail]	Fig. 1 Simplified geological map of Cyprus with the main structural units. The carton marks the Psematismenos-Maroni basin study area.From 1:250 000-scale geological map of the Geological Survey Department Cyprus 1995, and modified from Bagnall, 1960b and Kinnaird, 2008.



2 Geological setting
2.1 Late Cretaceous to Cenozoic
The sedimentary succession discussed here deposited in the later stages of the closure of the residual easternmost Mediterranean Basin, involving progressive and continuous continental collision. If the sedimentation in the Levantine Region is thus partly conditioned by this tectonic evolution, Cyprus being located on the forefront of this collision/obduction area, tectonic pulses are a constant driver of sedimentation.
The basement of the Cenozoic series in Southwestern Cyprus is constituted by the ophiolitic and volcanic complex Cenomanian in age. Late Cretaceous to Early Paleocene successions overlying this complex are generally composed of umbers (Perapedhi Formation), bentonitic clays or radiolarites and reworked sediments (Kannaviou Formation), and Mélange series at the contact with reactivated tectonic flanks of the ophiolites (Moni Formation) (Fig. 2; see Lord et al., 2000 for a review).
These Upper Mesozoic successions as well as the volcanic and ophiolitic series of the Troodos Massif are, in turn, covered by the pelagic Lefkara Formation running from the Maastrichtian to Eocene-Oligocene (Henson et al., 1949; Mantis, 1972). Peybernes et al. (2005) re-assessed the biostratigraphy of the first transgressive units covering the ophiolites around the Troodos Massif, in order to demonstrate a diachronism by using the data coming from the Pano Lefkara composite section of Pantazis (1967), the aforementioned authors believed that the Lefkara Formation is younger than was previously supposed.
Pantazis (1967) subdivided the Lefkara formation into three lithostratigraphic units: a marly lower unit dated as Maastrichtian, a chalk and chert unit of Late Cretaceous to Eocene age, and an upper chalk unit of Late Eocene to Early Miocene age. In the PMB, a biostratigraphically dated section located along the road from Choirokoitia to Pano Lefkara was published by Mantis (1970, 1972) who called this series Pano Lefkara. Estimated to be thinner than 300 m (1200 ft), the section was dated from Upper Paleocene to Lower Eocene based on foraminifera. Robertson (1975) interpreted the Lefkara formation as calciturbidite, showing several Bouma sequences with paleocurrent directions preferentially toward the south and the southwest (Roberston and Hudson, 1974; Robertson, 1976).
Kahler (1994) subdivided the Lefkara Formation into four lithological units themselves subdivided into lower and upper subunits: lower marl unit, chalk and chert unit, chalk unit, and upper marl unit. Based on foraminifera and radiolarians, Kahler (1994) dated the lower marl to an Early Eocene (P6), the base of the chalk and chert units are from the early Middle Eocene with extension up to the biozone P12. The top of the overlying chalk unit varies from the Early Oligocene (biozones P18-P19) at Kalavasos to the Early Miocene at Pano Lefkara (biozones N4-N6). The top of the upper marl unit, that is considered as the base of the Pakhna Formation based on lithological grounds, is ascribed to the middle Early Miocene (biozones N4-N6 to the base of N7).
The transition between the Lakhna Formation and the Pakhna Formation is marked by a dramatic shift from hemipelagic sedimentation to a very variable suite of carbonates and subordinated siliciclastic material derived from ophiolites erosion (Bagnall, 1960a; Eaton, 1987; Eaton and Robertson, 1993). On the scale of Cyprus, this transition is diachronous, probably even on the scale of the PMB. During the Early to Late Miocene, two episodes included in the Pakhna formation marked the sedimentation of shallow areas on the periphery of the Troodos massif by the formation of coral reefs: the Terra and Koronia members (Fig. 2) (Henson et al., 1949; Follows et al., 1996).
The Kalavasos Formation marks a new break in sedimentation with the deposition of Messinian gypsum. It occurs all around the Troodos massif and has been extensively studied in most of the peripheral basins of Troodos Island (Bagnall, 1960a; Pantazis, 1978; Orszag et al., 1980; Rouchy 1981; Elion, 1983; Eaton, 1987; Robertson et al., 1975; Manzi et al., 2013, 2016).
A particularly coarse formation called the “Block Formation” (BF) composed of pebbles to boulder-size blocks of various lithologies including evaporites has been defined in almost all the Mediterranean peripheral basins (Bache et al., 2012). In peripheral basins the Block Formation often results from the dismembering of the Messinian Primary Gypsum by subaerial erosion and remobilization as blocks of varying size overlying the MES. The formation of Block has been shown to be synchronous throughout the Mediterranean and has been precisely dated to between 5.6 and 5.46 Ma, the date at which marine re-flooding stopped the sub-aerial erosion process that marked the second stage of the Messinian Salinity Crisis (Bache et al., 2012). The identification of the Block Formation helps to precisely locate the underlying MES in peripheral Mediterranean basins. This Block Formation in Cyprus will be illustrated in the Psematismenos sections.
Then, Pliocene sedimentation reflects the continued sea-level rise after the sharp return to marine conditions in the latest Messinian (5.46 Ma; Popescu et al., 2021). The deposits are grouped into the Nicosia and Pissouri formations. Finally, the ongoing rise of Cyprus is marked by the presence of several Quaternary marine terraces (Zomenia, 2012) and the development of several fanglomerates (Waters, 2010; Kinnaird et al., 2011).
	[image: thumbnail]	Fig. 2 The post-ophiolite stratigraphic units of Cyprus Island (from Follows 1992, modified).



2.2 Chronostratigraphic uncertainties
One of the problems identified during the very early course of the study concerns the stratigraphic nomenclature used for the Cenozoic units in the sub-basins of Cyprus (Fig. 2). At least nine different stratigraphic subdivisions have been proposed for the Circum Troodos sedimentary successions (Henson et al., 1949; Gass, 1960; Bagnall, 1960a; Allen, 1967; Pantazis, 1967; Lilljequist, 1969; Turner, 1971; Mantis, 1970, 1977; Robertson, 1975; Morse, 1996; Lord et al., 2000; BouDagher-Fadel and Lord, 2006). The main reasons that led these authors to propose so many formation names were first commented by Baroz and Bizon (1977). Aside from purely biostratigraphic problems, i.e., recrystallizations and intense reworking, leading to the erroneously interpretation of various bioevents, the various formations are obviously diachronic.
Moreover, the use of a local “stratotype”, which is often difficult to locate, and fixing the ages of similar lithofacies in other basins is unsatisfactory in the absence of a clearly established local biostratigraphy.
During the achievement of the project, the transition between the chalky Lefkara Formation and the marly and clastic Pakhna Formation was refined in the PMB with the help of biostratigraphy.
However, dealing with the Lefkara Formation in the area of Pano Lefkara and the “type locality” after the first definition by Bagnall (1960a), none of the published sections shows an almost similar thickness ranging from less than 70 m (Khaler, 1994) to about 650 m (Peybernes et al., 2005). This lack in homogeneity may be caused by observations bias (presence of faults ?) and unprecise locations.
Six successive exposed sections (50 up to 250 m in thickness) were identified after several extensive field-trips (Fig. 3), each being accurately located by GPS (see coordinates in Tab. 1), that significantly contrasts with the previous works. They are constrained by calcareous nannoplankton datings covering the time-interval from the Paleocene to the Pleistocene following Martini’s Zonation (1971), and three ages comes from Strontium Isotope Stratigraphy (Tab. 2) (McArthur et al., 2012).
	[image: thumbnail]	Fig. 3 Simplified geological map of the PMB with location of sections (yellow stars) and location of paleontologically dating (yellow square) where the contact between the Lefkara fm and the basement was identified).



Table 1 
Biostratigraphic results from outcrop samples of the PMB.

Table 2 
Results of Sr analysis.

3 Description of the sections
The Pano Lefkara area provides a good exposure of the Cenozoic deep marine sediments that are widespread along the southern border of the Troodos Massif (Fig. 3). The studied section of Pano Lefkara is of about 170 m in thickness (Fig. 4). The basal part of the section immediately overlies the ophiolites, and the uppermost deposits located on a hilltop belong to the Middle Eocene (Fig. 4). Twelve locations were sampled on the periphery of the PMB to refine the age of the first units of the Lefkara Formation overlying the various older lithologies, i.e., ophiolites, volcano-clastics, and radiolarites (Fig. 3). The studied samples cover both the Limassol Forest Block and the Troodos Massif indicating a Late Paleocene (NP9 Biozone − latest Thanetian) to Early Eocene (NP16 Biozone − uppermost Lutetian), based on calcareous nannofossil biostratigraphy (detailed results in Tab. 1). These data supplement the ones of Mantis (1972), being consistently in line with the regional data of Lord et al., (2000). The distribution of ages is apparently random as the resulting large time-span of about 15 Ma, accountable for an extensive mixing due to turbiditic and contouritic facies, and maybe to a complex and rugged deep-sea paleotopography. Beneath the Lefkara Formation, a basal undated unit interpreted as a debris flow (ca. 30 m thick) reworks blocks of chalk of varying sizes spread in a marly matrix (lower photograph in Fig. 4). This unit is extensively developed and overlays the Kannaviou and Moni formations. The overlying Lefkara sediments onlapping the debris flow are made of massive or vaguely laminated often silicified white chalks passing upward into laminated white or grey marls. The surface separating these deep-water successions from the basal debris flow was termed the U1 unconformity (Fig. 4).
The two following sections illustrate the transition from the Lefkara Formation to the Pakhna Formation.
The Kalavasos section, 220 m thick (Fig. 5), is located 10 km south of the previous one. The oldest 170 m corresponds to the Lefkara Formation, enclosing successions that start with marls, and upward passing into chalk interbedded with bands of cherts. The calcareous nannofossils of this lower part of the succession indicates a Priabonian age (Late Eocene, from NP18 to NP20 biozone).
There is a fairly constant planar stratification, with no apparent erosional unconformity, indicating quiet sediment deposition. In the upper 10 m of Kalavasos section (i.e., from 160 to 170 m), the massive chert layer upward passes into alternating metric chalk and thin-dm chert layers.
The following uppermost 50 meters (i.e., from 170 to 220 m) are characterized by the disappearance of the cherts layers and incoming of clastic grains within the calciturbiditic series. The change is more pronounced at 180 m with the presence of (i) an erosive surface (U2), (ii) appearance of medium to fine grained sandstones and (iii) a change in the colour of the sediments from grayish white to red, pale orange marlstones (Fig. 6).
To refine the age of this transition, samples were taken at each 50 cm. We identified very rapid biostratigraphic changes just five meters above the uppermost chert level (170-175 m in thickness): from a Late Eocene (NP18-20 nannofossil zones) to the Early Oligocene (NP23 biozone-middle Rupelian), then to the Early Miocene, Aquitanian-Burdigalian (NN1 to NN2), and finally up to the Serravallian (NN6 to NN7, Fig. 6).
The base of the Kalavasos crosssection corresponds to the middle part of the Lefkara Formation according to the former biostratigraphy established by Lord et al., (2000). Near 170 m, the dated Upper Eocene to Lower Oligocene passage is conformable and corresponds to the disappearance of the massive chert levels. Above the Lower Oligocene thin deposits (ca. 50 cm to 1.5 m in thickness), the Upper Oligocene significant biostratigraphic nannofossils are lacking, although the overlying conformable sediments are well-dated from Aquitanian to Burdigalian (NN1-NN2 biozones). As there is no obvious erosional surface in this section, hypothesized gap of the Upper Oligocene is termed BH1 (biostratigraphic hiatus − BH) (between NP 24 and NP 25 biozones, about 6 Ma). The overlying hemipelagic sediments present a new biostratigraphic hiatus (called BH2) that spans the interval between the Upper Burdigalian and the Middle Serravallian for a duration of about 5 Ma (biozones NN3 to NN6). In addition, abundant Burdigalien and Langhien reworked limestone nannofossils are observed in the Serravallian deposits above the BH2 horizon.
The lowermost Miocene condensed condition contrasts with its thicknesses in the more distal part of the other basins. Slumps resulting from instabilities during the Early Miocene (Burdigalian) are identified and to the north of the Troodos Massif (Lord et al., 2009). These instabilities may be related to a tectonic pulse that occurred during the Late Oligocene interval. In the PMB a possible local uplift may be considered, leading to the erosion of the Oligocene deposits. A by-pass process could also be hypothesized as an alternative explanation.
A few meters higher an erosional surface, termed U2, has been observed in the lower part of the lower Serravallian deposits, marked by the arrival in the basin of coarser clastics and a change in the colour of sediments. A slight angular unconformity noticed in between samples 667 and 668 accompany this U2 unconformity (Fig. 6). Further up a late Serravallian interval (biozone NN7), 5 m thick, is identified below a scree unsuitable for sampling. This scree could conceal the possible unconformity U3 because the section continues above the scree with ca. 15 m of marly calcarenites ascribed to late Tortonian − early Messinian interval, which in turn is unconformably overlain by a Pleistocene conglomerate (biozone NN20). This U8 unconformity surface is considered to be the place of stacking the undetectable unconformities U4 to U7. Our results are in agreement with previous descriptions of section and ages published by Kahler (1994); Morse (1996) and Hernández-Molina et al., (2022) although neither they did provide the exact location of the studied section nor identify the same hiatuses. According to Lord et al. (2000), the lower part of the section (i.e., up to the U2 unconformity) belongs to the upper Lefkara Formation while the upper part of the section belongs to the Pakhna Formation (Fig. 5).
(iii) The Tochni section.
Located just northward of the Tochni Village, the studied succession (ca. 35 m in thickness; Fig. 7) is a composite section with a lateral shifting of only a few hundred meters due to the presence of a scree. This section allows to examine the passage from the Tortonian to the early Messinian. Only the base of this section has already been described by (1960a and 1960b) and Eaton (1987). A composite column made of unspecified sites from the area was published by Orszag et al., (2009) following an earlier study by Rouchy (1981). Recently, Manzi et al., (2014) published a Messinian succession similar to that presented by Orszag et al., (2009) and located it about 1.5 km southwest of our section.
The Tochni section shown in Figure 7 stars with:

	(i) greyish marlstones of the Pakhna Formation dated as late Tortonian (sample 771, biozone NN11a; Tab. 1);


	(ii) this series is eroded by a 10 m thick massive calcarenite including of various thicknesses compact layers (20 cm to 2 m thick), with thin interbedded silty marls, ripple laminations, and possible escape structure and dewatering. Conglomerates made of decimetric chalky pebbles (originating from the Lefkara Formation) are interbedded in the lower beds of the calcarenite. The base of this succession is erosive and was termed U3 as unconformity. The facies of this massive calcarenite suggests a shallow sedimentary context with coarse bioclastic sediments and a few fragments of ophiolites as also described by Bagnall (1960a).


	(iii) it is capped by a 10 m thick succession composed of alternating silty marls accompanied by continuous thinning of the calcarenitic beds.


	(iv) the next 7 m are predominately composed of marls (dated NN11a − late Tortonian) followed by a multi-metric thickening upward clearly indicating a shallowing trend upward. Several samples collected in this upper layer are characterized by strong reworking including Serravallian and Eocene nannofossil taxa indicating an erosion of the upstream parts of the PMB, suggesting imminent emersion of the Troodos.


	(v) sedimentation is then interrupted by an angular unconformity termed U4 covered by a stratified diatomite. Elsewhere in Cyprus, Krijgsman et al. (2002) and Orzag et al. (2009) identified Discospirina italica in this diatomite unit. The incoming diatomite corresponds to the Tripoli Formation defined in Sicily by Ogniben (1957) and accurately studied in detail and dated by Suc et al., (1995) and Hilgen and Krijgsman (1999) as characteristic of the pre-evaporitic stage of the MSC. Here, this diatomite fossilizes a normal fault (Fig. 8).


	(vi) 150m laterally, and for circa 7 m, the section continues with alternating carbonate and marls with interbedded diatomite. Scattered blocks of reworked limestone with coral fauna, bryozoans, pelecypods, worm traces in a marly matrix about 2 m to 3 m thick ends this section. In some carbonated blocks, gypsum flowers filling cavities have been identified and represent the first signal of the Messinian evaporitic sedimentation. The base of these reworked blocks forms the surface of the U6 unconformity.



Three carbonated samples were collected to obtain 87/86Strontium measurements, for bringing supplementary dating of the section. Interpretation of the data follows the Strontium isotope stratigraphy (McArthur et al., 2012) (Tab. 2). Two of these samples (769 & 823) come from the topmost part of the section. Sample 769 was sampled in a fossiliferous limestone that marks the end of the Tochni section (Fig. 7). The derived ages come from a bulk shell fraction and a selected shell fraction respectively. Both Sr derived ages indicate a middle Messinian age (i.e., 6.2 to 6.4 Ma). Sample 823 is a bioclastic wackestone made of reworked blocks with biolithic fragments. Numerous foraminifera are present within a micritic cement as shown in the thin section (Fig. 9 microphotograph 1). Vacuoles are filled with secondary minerals which were determined by XRD to be a mixture of calcite and aragonite. Sr-derived age for the 823 sample is 7.6 Ma (7.4 to 7.83 Ma, i.e., late Tortonian to early Messinian). The gypsum flowers observed in some reworked calcareous blocks show that this carbonate was “fossilized” by gypsum prior to be eroded. Thus, such a carbonate may have an early Messinian age and has been reworked and re-deposited after the intra-Messinian extensive tectonic event described above. The dates obtained for these two samples clearly show the presence of reef building carbonate during the late Tortonian and early-middle Messinian.
Sample 833 was collected southward of Tochni, on the top of a hill, and at about the same stratigraphic level as the reworked Messinian uppermost units of the latter section. A cavity of this limestone is filled with large crystals (Fig. 9 microphotographs 2 and 3), and microcrystalline zones with associated veins being filled with micritic material (Fig. 9 microphotograph 4). The largest minerals were identified by XRD as Celestite which is a Sr sulphate. Its age was derived both from the celestite mineral and from the bulk of the limestone. Both analyses (Tab. 2) indicate the same age: 9.35 Ma (9 to 9.95 Ma, i.e., early to middle Tortonian). Celestite was also described by Rouchy (1981) in pre-Messinian series in the PMB (his figs. 49B, 1981). In this log, the celestite is located just below the first diatomite layers marking the passage to the Messinian, 40 m below the first gypsum levels. Based on the assumption that celestine deposition may be synchronous at 9 Ma throughout the PMB, which is consistent with observed stratigraphic relationships, a stratigraphic gap of about 2 Ma may be present. Then, as this example illustrates, numbers of biostratigraphic hiatuses are probably to be expected during the Tortonian and the Messinian stages.
Laterally and south of the Tochni section, the thick calcarenite deposit is eroded by a 20 to 30 m thick deltaic conglomerate filling an incised valley. The conglomerate is made of beds whose thickness ranges from a few decimetres to 2 metres. This conglomerate was already described by Bagnall (1960a and 1960b) and, in agreement with this author, we interpret it as a lateral equivalent or a tributary of the Choirokoitia Conglomerate that is later described (Figs. 1 and 7).
(iv) The Pendaskinos section.
The 130 m thick Pendaskinos section is located in the southern part of the PMB, on the left side of the Pendaskinos River (Figs. 3 and 10), and should enable a review of the transition from the Lefkara to the Pakhna formations.
The section starts with a 30 m thick unit with sedimentary facies similar to that described in the uppermost Pano Lefkara section. It is composed of calciturbiditic layers containing silt-size grains. The base of this formation is Middle Eocene in age, and its facies is equivalent to the Pano Lefkara section. In the same facies and only 15 m above, our analyses gave a Serravalian age, indicating a very reduced condensed series spanning the Upper Eocene, all the Oligocene and the transgressive Neogene lasting ca. 25 Ma.
This homogenous facies and lack of obvious unconformity surfaces clearly illustrate the difficulty in differentiating the various formations. There was thus a need for a careful sampling to identify the precise age of the passage from the Lefkara to Pakhna formations.
A few metres above the base of the section, an erosive unconformity surface was observed. Here, the homogeneous marl unit is interrupted by an erosive unconformity (called U4) because it is dated between the Serravalian and Upper Tortonian and is therefore younger than the U3 unconformity. This U4 surface corresponds to the base of a 20 m thick unit composed of massive calcarenitic metric beds intercalated with occasional diatomite layers. This unit is also marked by well sorted globigerinid sands with small amounts of silt quartz grains passing upward to benthonic foraminifera and neritic bioclastic material, as already noted by Bagnall (1960a) and Eaton (1987).
The first occurrence of diatomite deposits 8 m above the U4 unconformity and the occurrence of typical Messinian nannofossils (NN11b) 30 m above the U4 enable us to propose an early Messinian age for parts of the basal calcarenitic beds.
The succession continues with an upward thickening of the calcarenitic beds truncated by another unconformity surface termed U5. The log continues with a very coarse 2 m thick polymict conglomerate containing rounded decimetric blocks of chalks, varied clasts of ophiolite, and radiolarites, and resting on U5. It is followed by the deposition of a 40 m thick series made up of marls and thin calcarenite beds alternating with diatomitic beds. Samples collected directly above this conglomerate show a reworking of several Cretaceous, Paleocene as well as Miocene (Langhian) nannofossils. This 40 m thick section is then eroded by another 3 m thick coarse conglomerate resting on an unconformity surface termed U6. A few metric preserved diatomitic beds cap this youngest conglomerate.
(v) − The Psematismenos section is 65 m thick, it is located between the village of Tochni and the main highway, 3 km southward of the Tochni section.
This section presents several variations in the composition of sediments, evidence for the extreme variability of facies over very short distances. It is the most appropriate location in the PMB to illustrate the transition from the pre-gypsum Messinian deposits to the Pliocene series, i.e., to help in accurately locating the Messinian Erosional Surface (MES in Fig. 11).
This section starts with greyish marls alternating with thin calcarenites that we interpret as turbidites of the Pakhna Formation. The evaporite sedimentation starts with the deposition of centimetric gypsum beds with prismatic crystals deposited in pluricentimetric discontinuous beds intercalated within the detritic sediments (Fig. 12). Gypsum crystals are blunt and the irregular thickness of the beds clearly show that they were not deposited “in place” but they were most probably slightly reworked by turbidity currents, as suggested by Eaton (1987). This evaporitic unit is termed the Kalavasos Formation.
Higher up, the first massive 50 to 70 cm thick gypsum and anhydrite beds are intercalated with marls, and resting on a last massive bed of white carbonate which may correspond to diatomite. In contrast to the other evaporitic basins, i.e., Pissouri, Polemi, Mesaoria, the evaporitic unit are thin, possibly less than 10 m thick. This section only shows a cumulative 2 m thick layer of preserved primary gypsum (Fig. 13). Above this gypsum bed, heterogeneous blocks composed of large crystals of selenite are exposed within a white marly succession. Such a gypsum block level disappears laterally.
The facies of gypsum selenite has never been observed in place thus proving that it originates from a deposit that was eroded then transported. This formation of reworked gypsum blocks is found in many other places in the PMB, but occupies different stratigraphic positions: the blocks rest on various older formations by means of a ravinement surface, and in some sites they rest directly on the Lefkara Formation.
In the PMB, the great eustatic fall linked to the MSC must have caused the erosion of a large part of the gypsum layers, as witnessed directly by the BF. The Block Formation is then capped by silty marls and gypsarenite beds alternating with decimetric-thick beds of white chalky carbonate and white silty marls. The first beds of this formation have been described as the Lago Mare facies (Orszag et al., 2009), interpreted as immediately following the end of the MSC and representing the first post-crisis high sea level of the Mediterranean Sea (Clauzon et al., 2005; Popescu et al., 2015).
Above the Lago Mare facies, white chalky carbonate alternating with marls and coarse grained calcarenitic beds represent a turbiditic deposition filling the space created by the transgressive Pliocene Sea. Within this new sedimentary unit Early Pliocene in age, and 15 m above the Block Formation, a 50 cm-thick coarser pebble bed can be seen. This peculiar level is a conglomerate composed of reworked cemented carbonate pebbles, suggesting the reworking of a beach deposit.
The upper part of the log is made up of massive calcarenitic beds overlain by a coarse carbonate grainstone containing reef debris and worm traces. This ends the Pliocene succession in this section characterizing an overall shallowing upward trend and filling the accommodation space created by the transgressive sea after the MSC.
This log illustrates the great similarity of facies between the Miocene and the Pliocene. The bases of the sequences are slightly erosive turbidites while the upper part is rich in calcarenite and the sequences terminate with carbonate grainstone with reef affinities.
(vi) − Another point of interest is a channel near the Choirokoitia village. It is well described in many papers (Bagnall (1960a and 1960b); Rouchy, 1981; Xenophontos et al., 1987; Houghton et al., 1990; Eaton and Robertson, 1993; Robertson 1998; Schirmer 2000; Davies 2001; Janssen and Little, 2010; Kinnaird and Robertson, 2013). The channel is filled with polymictic conglomerates composed of several layers of calcarenite, siltstone, mudstone, coral debris, ophiolite and chalk clasts. The thickness of the discrete layers ranges from 0.6 up to 3 m or more. Clasts range in size from small pebbles up to a maximum diameter of 2 m (Fig. 14).
The age of this channel was primarily discussed by Houghton et al. (1990), who proposed a Late Pliocene age based on the presence of coccolith assemblages similar to another channel deposit dated Pleistocene (in the Amathus village near Limassol).
Then, Schirmer (2000) questioned this interpretation and suggested that the channelized system occurred at the same time as the Pakhna Formation. His argument is firstly based on the pre-channel deposits attributed to the Pakhna Formation, and secondly on the apparent continuation of marlstone layers encasing the conglomerate in the axis of the channel (Fig. 14).
A recent study based on holoplanktonic molluscs collected in the sediments located just below the channel deposits (Janssen and Little, 2010) suggests a Tortonian age, although it agrees with the interpretation of Schirmer.
Finally, our sampling of the deposits directly underlying the base of the channel points out a Tortonian (NN10) to early Messinian (NN11) age. Unfortunately, our samples collected above the channel deposits have failed to give any age.
Nonetheless, regional-scale observations help to decipher this problem: the updip position of this conglomerate is clearly visible in the landscape, because it unconformably overlays the whitish carbonate sediments of the Lefkara Formation. In this updip position, the Pakhna Formation has been totally eroded by the channel. There is another location in the basin where the conglomeratic channel is observed, in the southward near Maroni: there, the conglomerate overlays clastics of the Pakhna Formation.
In this downstream location, between the highway and the village of Maroni, the stratigraphic relationship of the conglomerate with the overlying formation is clear: the Messinian evaporitic series covers the channel (Fig. 3).
These observations allow to solve the problem of dating the channel: it is post lower Messinian (NN11b) and pre-gypsum. Furthermore, the path of the channel, from updip of Choirokoitia to Maroni, follows the present day Agios Minas River (Fig. 3) and forms a superimposed imbricated valley system.
Elsewhere, the Tochni channel is also covered by gypsum deposits and then is contemporaneous of this intra-Messinian stage. The Tochni channel may be a tributary of the Choirokoitia channel or may belong to another parallel valley, of which only the upstream part remains in the landscape.
To conclude, the Choirokoitia conglomerate is a typical 30 m deep or more incised valley, initiated between the diatomite episode and the first deposits of gypsum, i.e., during the Lower Messinian and prior to the MSC.
	[image: thumbnail]	Fig. 4 The Pano-Lefkara section near the Pano-Lefkara Village (log coordinates: N 34°51’29.89" E 33°19’1.34” & Top: N 34°51’27.09" E 33°18’32.27").



	[image: thumbnail]	Fig. 5 The Kalavasos section in the Kalavasos Village (log coordinates: Base N 34°46’16.98” E 33°17’59.22” Top N 34°45’58.63 E 33°18’12.97").



	[image: thumbnail]	Fig. 6 Location of several samples in the Kalavasos section. The U2 unconformity is indicated at the base of the orange deposits.



	[image: thumbnail]	Fig. 7 The Tochni composite section in the vicinity of the Tochni Village (coordinates: Base N 34°46’59.12” E 33°19’20.37“ Top N 34°47’1.88“ E 33°19’22.83").



	[image: thumbnail]	Fig. 8 Angular unconformity between calcarenite and diatomites deposits (coordinates: N34°47’6.21” E33°19’20.56”).



	[image: thumbnail]	Fig. 9 Microphotograph 1 shows abundant foraminifera within a micritic cement.’ Microphotographs 2–3 show large crystals. Microphotographs 2–4 show microcrystalline zones with veins filled with micritic material.



	[image: thumbnail]	Fig. 10 The Pendaskinos composite section (coordinates: Base N 34°46’37.81” E 33°24’7.06” Top N 34°46’34.70” E 33°24’19.35").



	[image: thumbnail]	Fig. 11 The Psematismenos section (coordinates: Base N 34°46’27.46” E 33°20’41.78” Top N 34°46’24.60” E 33°20’26.97").



	[image: thumbnail]	Fig. 12 Focus on the first occurrence of reworked gypsum within turbidites just above the base of the Psematismenos section (coordinates: N 34°46’26.33” E 33°20’39.06”).



	[image: thumbnail]	Fig. 13 The stratigraphic relationship between the Block Formation and the Messinian Erosional Surface in the Psematismenos section (coordinates: N 34°46’29.38” E 33°20’33.87”).



	[image: thumbnail]	Fig. 14 Two interpretations of the Choirokoitia Conglomerate. Left, lateral shift of channelled conglomerates in a synchronous sedimentary context (Schirmer, 2000) Right, our interpretation as a typical incised valley witch in a diachronous sedimentary context (coordinates: N 34°48’0.91” E 33°20’9.12“).



4 Synthetic composite lithocolumn of the PMB.
The combination of the five sections presented above leads us to propose a synthetic composite lithostratigraphic column for the PMB (Fig. 15). From left to right, this figure illustrates the successions used in the composite lithocolumn, the various unconformities (U0 to U9) and local biostratigraphic hiatuses (BH), the international chart and the nannoplankton biozones, the Cyprus formation terminology, and the most relevant biostratigraphic samples that make it possible to separate the different units.
The column starts with the pre-Lefkara series composed of the Moni, Perapedhi, and Kannaviou formations representing various lithologic units and reworked polymictic blocks resting on the Troodos ophiolites.
The Lefkara Formation is mainly composed of chalky to marly lithologies fossilizes the ophiolite. The middle and upper members of the Lefkara Formation as lithologically defined by Robertson (1977a and 1977b) have been biostratigraphically constrained and the present dating corroborates with that of Lord et al. (2000) as well as of Peybernes et al. (2005).
The transition from the upper Lefkara to the Pakhna formations probably corresponds to a tectonic event marked by an unconformity and the arrival of coarsening upward calcarenitic succession. The age of this transition deduced from nannoplankton suggests an intra Serravallian age (NN6 zone).
The transition from the Pakhna to the Kalavasos formations corresponds to the first occurrences of gypsum deposits.
The passage from the Kalavasos to the Nicosia formations (Pliocene) is marked by the Messinian Erosional Surface (MES) and by the occurrence of the Block Formation. We also identified this “Block Formation” as a complement to its wide Mediterranean distribution (Bache et al., 2012) in northern Syria (Lattakie Basin), in southern Turkey (Hatay Basin) (Mocochain et al., 2015) where it is also covered by marine Pliocene sediments (systematically dated by the presence of Ceratolithus acutus).
The vertical succession of these five biostratigraphically constrained sections enable to build a schematic cross-section illustrating, from northwest to southeast, the sedimentary evolution in the PMB (Fig. 16). The presence of faults and repetitive incised valleys help to understand the extreme and rapid lateral variations in the facies, but also the ages and the vertical repetition of sedimentary facies in an environment intensely affected by tectonics.
	[image: thumbnail]	Fig. 15 Composite lithocloumn synthetizing the field observations and validated by biostratigraphic and SIS results.



	[image: thumbnail]	Fig. 16 Schematic composite cross section across the PMB illustrating the influence of local and regional tectonic on the sedimentation.



5 Discussion
5.1 Transition from the Lefkara to the Pakhna formations
The transition from the upper Lefkara Formation to the Pakhna Formation has been discussed by several researchers based on biostratigraphic and lithological proxies (Fig. 6). For instance, according to Henson et al., (1949), it corresponds to the post-Nummulitic unit according to Gass (1960) and Bagnall (1960a), to a change in the colour of the sedimentation, according to Cockbain (1960), to the end of the Burdigalian, and according to other researchers (Allen, 1967; Mantis, 1970), to the incoming of Orbulina universa and Globorotaria foshi. Baroz and Bizon (1977) later demonstrated that these early micropaleontologic works are difficult to use. To circumvent this pitfall, these authors attempted to use differences in the petrographic composition of the rocks. Finally, they concluded that, unfortunately, petrography was not a valid proxy to differentiate these formations.
Later, in a detailed study of the Pakhna Formation, Eaton (1987) used the lithological contrast between the chalky series of the Lefkara Formation and the marls and clastics of the Pakhna Formation to place the limit. In Eaton’s opinion (1987) this limit is gradational, consequently making it difficult to recognize. Based on new dating, the limit was placed between upper Burdigalian and lower Serravallian (NN4 to NN5) after Lord et al. (2000) (Figs. 5 and 6).
As is the case for the diachronous Lefkara Formation, the complex tectonic setting plays a role in the transition of these formations and this feature is discussed below.
Even if no major sedimentary unconformity was observed in the Kalavasos section, the end of the Nummulitic interval, as proposed by Henson et al. (1949), corresponds to a lacuna in the Upper Oligocene that we recognized in the present study and termed BH 1. This lacuna is covered by thin and reduced deep water series, with no noticeable reworked species. The second biostratigraphic hiatus, BH2, occurs just a few meters above and corresponds to a biostratigraphic gap covering the NN3 to NN5 biozones (upper Burdigalian to Langhian). Above the BH2, we identified Burdigalian and Langhian reworked species in Serravallian deposits.
In the present study, we interpret the transition from the Lefkara Formation to the Pakhna Formation in this section as being marked by an erosional surface separating calciturbidite and marl successions from an overlying clastic dominated unit. This unconformity surface is marked by a change in the colour of sediments across it. We termed this unconformity surface U2 and dated it intra upper Serravallian (NN6), in accordance with the age proposed for the same transition in other Cyprian basins by Baroz and Bizon (1977).
5.2 Tectonic and eustatic Messinian events
In the PMB the Messinian is characterised by tectonic and eustatic events chronologically constrained and recorded in the sedimentation.
The first event is tectonic and is characterized by the formation and the filling of an incised valley with conglomerate (i.e., Choirokitia conglomerate). This incised valley is nested in the Lefkara and Pakhna units over several km long (Fig. 3). The conglomerate petrographic composition shows the dismantling of the ophiolites of the Troodos Massif in the upstream drainage areas with rounded pebble morphologies and, in the proximal zones of the basin, brecciated reefal blocks. By comparing our results and the work of Manzi et al. (2016) and Gennari et al. (2018), it is possible to frame the formation of this incised valley around 6.1 Ma. This device illustrates a first phase of Troodos emersion in accordance with the ages proposed by Morag et al. (2016) Ring and Pantazides (2019). This incised valley system shows that about 100,000 yr before the outbreak of the MSC, land appeared to emerge just north of the PMB.
The Messinian Salinity Crisis (MSC) is characterized by two successive drops in sea level (Clauzon et al., 1996; CIESM, 2008). The first drop, with a maximum amplitude of about 200 m, is responsible for the deposition of gypsum series in the peripheral Messinian basins, of which the PMB is a part, in both the Eastern and Western Mediterranean (CIESM, 2008; Lugli et al., 2010). The second drop has an amplitude of 600 m for the Eastern Mediterranean (Gvirtzman et al., 2022). Many of its modalities and sedimentary consequences are still debated today (Andreetto et al., 2021; Haq et al., 2020), but what cannot be debated is the existence of the SEM, which has been identified throughout the Mediterranean, in both the western and eastern basins (Hsü et al., 1973; Ryan and Cita, 1978, Genesseaux and Lefèvre, 1980, Barber, 1981, Guennoc et al., 2000), with the existence of huge canyons that incised the continents over hundreds of km − evidence qualified as decisive by Georges Clauzon (Clauzon, 1982; CIESM, 2008). The Messinian Erosional Surface (MES) corresponds to the dismantling of basin margins by a process of subaerial erosion (Chumakov, 1973; Clauzon, 1973, 1982; Rizzini et al., 1978; Barber, 1981; Bache et al., 2009; Urgeles et al., 2011; Bertoni and Cartwright, 2007; see also a recent synthesis in Ryan, 2008). If there is a hinterland with a developed watershed, then this erosion surface extends onshore in the form of deep, V-shaped valleys cut into the bedrock on continental areas sometimes far from the Messinian coastline, such as beneath the lakes of the Southern Alps (Bini et al., 1978; Finckh, 1978; Rizzini & Dondi, 1978), the Var Canyon (Clauzon, 1978) and the Rhône canyon (Clauzon, 1973, 1982; Do Couto et al., 2024) in Southern France, the Afiq Canyon in Israel (Druckman et al., 1995) and the Nile Delta (Chumakov, 1973; Rizzini et al., 1978; Barber, 1981). During the reflooding of the Mediterranean, all these canyons were submerged and then infilled by deltaic sedimentation during the Pliocene. The absence of this canyon/deltaic filling diptic cannot be interpreted as the absence of the great eustatic fall, contrary to Roveri et al., (2014b), but as the absence of significant hydrographic drainage, as is the case for the PMB and several other Cypriot basins (Mesaoria, Polemi and Pissouri to name the most important). On the contrary, this surface is manifested by the presence of the Block Formation (BF), which is the result of massive erosion of the gypsum series subjected to basin exondation. This BF has been interpreted as debris flows discharging onto the SEM (Bache et al., 2012). The development of these debris flows was stopped during the Mediterranean reflooding before being buried under Pliocene sediments (Fig. 13). In the Cypriot basins, of which the PMB is a good example, Pliocene sedimentation is not strictly deltaic, which is an argument in favor of the absence of a significant hydrographic network unlike the current landscape. We can therefore assume that Cyprus, during the MSC and part of the Pliocene was very low-lying and in a period of tectonic quiescence, which is in line with the idea proposed by Harrison et al., 2013, Ring and Pantazides, 2019 & Aksu et al., 2021.
5.3 Biostratigraphic hiatuses
Two biostratigraphic hiatuses have been identified in the PMB. Chronologically, a first, unnamed, biostratigraphic lacuna spanning the Middle Eocene (Bartonian) is possibly only due to the absence of sampling between the Pano Lefkara and Kalavasos sections. This absence may also be due to scree, although the potential thickness of the gap is thin. Nevertheless, eastward of this area, near the village of Kofinou, about 50 m of Bartonian to Priabonian have been dated by Peybernes et al. (2005).
The two named hiatuses BH 1 and BH 2 are biostratigraphic and do not correspond to observed erosional unconformity in the outcrop while dating is abruptly interrupted.

	(i) - BH 1 corresponds to a hiatus spanning part of the upper Rupelian, and Chattian (NP 23 to NP 25), which could suggest a deepening of the PMB.


	(ii) - BH 2 corresponds to a hiatus spanning the Middle Miocene, NN3 to the lower part of NN6, which is a lacuna of the Burdigalian and Langhian.



BH2 corresponds to a biostratigraphic hiatus covering the Burdigalian and Langhian (NN3 to the lower part of NN6). However, there is significant reworking of Burdigalian and Langhian species in the Serravailen deposits. The Burdigalian and Langhian faunas were probably sedimented in the upstream parts of the PMB before being reworked in the Serravalian but before the U2 unconformity. In this way, BH2 could correspond to the beginnings of a tectonic impulse that would later mark local sedimentation by 1/ an erosive unconformity (U2) and 2/ a change in sedimentation with a gradual increase in coarser clastics.
5.4 Unconformity surfaces
Age and duration of each unconformity are summarized in Table 3. These surfaces can be split into two categories: those very possibly tectonically induced, with a clear angular geometry at the outcrop, and the others. Because the subduction/obduction is a continuous process since the Early Cretaceous times, one can argue that all the identified unconformities are tectonically controlled.

	The U1 surface is a diachronous tectonic and morphologic surface: in the PMB, it corresponds to the diachronous (Paleocene to Lower Eocene) fossilization of ophiolites. Beneath U1 a conglomeratic monogenic series, which has been interpreted as a mass transport deposit, is present all around the PMB and is mainly composed of chalky chunks of the Lefkara Formation. This conglomerate may either be related to local tectonic or testify to lower Lefkara syn-tectonic activity. This tectonic instability was moreover identified by Peybernes et al. (2005), who determined a Maastrichtian to Lower to Middle Paleocene age. The Lefkara Chalks passively fossilize the induced submarine reliefs, event also observable in many other places in Cyprus (Fig. 4). If distinctive markers could be traced inside the Lefkara Formation, it would be as well possible to propose a paleotopography of the seafloor at that time.


	The U2 surface separates the Lefkara from the Pakhna formations and, in a few places, is a low angular discontinuity.


	The U3 surface occurs within the Pakhna Formation and it is dated intra upper Tortonian (NN11a). It marks the erosional base of the coarse calcarenite units containing the first conglomerate in the Tochni section (Fig. 7).


	The U4 surface is a tectonically controlled angular unconformity, fossilized by diatomite levels. It is not precisely dated but occurs in the uppermost Tortonian, just prior to the Messinian. It also marks the top of the last non-gypsiferous series.


	The U5 surface constitutes the floor and sides of the incised valley filled by the Choirokoitia conglomeratic Complex.


	From U2 up to U5, the discrete calcarenitic layers coarsen and thicken, possibly indicating an overall shallowing upward trend which is probably more pronounced in the upstream areas of the PMB.


	The onset of the Messinian Salinity Crisis, characterized elsewhere with the first identification of gypsum deposits, is found a few meters below the inferred U6 unconformity surface which, in the Tochni Section, marks the base of metric reworked blocks of carbonate. Since the blocks unconformably rest on planar layers of interbedded gypsum and marly beds, this U6 cryptic surface is the second intra-Messinian surface very possibly tectonically induced.


	The U7 corresponds to the Messinian Erosional Surface (MES) and not the base of the gypsum layers, since gypsarenites also exist in the Lago Mare deposits. The key morphological point is that, when identified, the ‘Block Formation’ fossilizes the MES (Fig. 13). The deposits underlying U7 have very low to nil dip angles, suggesting that tectonics did not play a significant role in its genesis.


	In contrast to the MES and the BF, the Pliocene sedimentation is characterized by a marine environment and bioclastic deltaic deposits. The U8 unconformity surface is slightly erosive and marks the base of the Pleistocene deltas discussed elsewhere by McCallum and Robertson (1995), Kinnaird (2008) and Waters (2010).


	This Pleistocene deltaic formation is eroded by the highest alluvial Quaternary terrace (U9 unconformity) which marks the beginning of distinctly continental sedimentation (Fig. 15).



Table 3 
Context, age and duration of unconformities in the Psematisménos-Maroni Basin.

6 Conclusions
Our study proposes a reference chrono-stratigraphic calendar to help us understand this part of Cyprus. We consider that these results are not directly transposable to the sub-basins of Northern Cyprus. These results do, however, make it possible to identify and characterize stratigraphic and sedimentological differences as markers of events that may be diachronic from one basin to another. The same approach could use known events on a regional scale, such as the MSC, to study the causes of these differences. One example is the occurrence or non-occurrence of the BF in basins that have all been exposed to the MSC.
The chrono-stratigraphic results obtained from the PMB study allow us to discuss some of the chronological limits used in the current Cyprus sedimentary charte. Our results show significant biostratigraphic gaps within the Lefkara formation, which are not necessarily associated with unconformities while significant species reworking is observed. These gaps could represent the beginnings of the tectonic influence on sedimentation, which will become increasingly marked later on. Subsequent to these gaps, we were able to identify and assign an age to seven discontinuities that we attributed to the influence of tectonics on sedimentation.
We demonstrate, for example, that the transition from the Lefkara Formation to the Pakhna Formation is marked by lithological changes and a locally erosional unconformity. We consider that this significant transition on the Cyprus scale marks an acceleration of obduction, manifested by a progressive increase in coarse clastic sedimentation.
In the PMB, the thickness of the Messinian evaporitic series is low (less than 20 m), in contrast to other sub-basins such as Pissouri and Mesaoria. This basin must have been at shallow water depth during the first stage of the MSC. This situation could be related to earlier tectonic uplift, reflected in the sedimentation of the basin by the arrival of very coarse conglomeratic fmt gullying over all the previous formations (i.e., Choirikitia channel).
This study also shows that the MES is well expressed in the PMB with the systematic identifiacation of the BF in the vicinity of the gypsum layers. This basin was therefore subjected to strong erosion during the major sea level fall. This BF characterizes the lightning marine re-flooding at the end of the MSC, and makes it possible to identify and map the surface of the MES (Fig. 3).
Finally, the uplift of the Troodos ophiolitic massif intensified in the Pleistocene, with the highest alluvial terrace rising to over 160 metres above the bed of the Pendaskinos Potamos River, which is parallel to the Choirokoitia channel.
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