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Abstract 

The Ayios Photios Group in SW Cyprus represents a deep-water slope or base of slope 

sequence that was accumulated on a Mesozoic margin of the Mediterranean Tethys. The 

Episkopi Formation is an essentially radiolaritic sequence, the age of which was previously 

considered to range between the Callovian and the Valanginian. A moderately well preserved 

(PI 4-5) radiolarian assemblage was extracted after laboratory leaching with diluted 

hydrofluoric acid of a radiolarian chert bed south of the village of Episkopi. Based on the co-

occurrence of Bernoullius rectispinus leporinus Conti & Marcucci, Hexasaturnalis 

tetraspinus (Yao) and Theocapsommella cucurbiformis (Baumgartner), the assemblage is 

correlated with the Middle Bathonian (Unitary Association Zone 6). Our results extend 

downwards the known age range of radiolarites of the Episkopi formation and reduce the 

previously known range of depositional hiatus with the underlying Upper Triassic formations 

of the Ayios Photios Group.  
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1. Introduction 

The Mamonia Complex in SW Cyprus (Fig. 1) is an important tectono-sedimentary unit for 

the understanding of the paleogeographic and geodynamic evolution of the  Tethyan oceanic 

realm (Dercourt et al. 1993; Barrier and Vrielynck, 2008; Lapierre et al. 2006; Robertson, 

1998; Robertson et al., 1996; Robertson and Woodcock, 1979; Torley and Robertson, 2018). 

It is a highly complicated allochthonous unit (Lapierre, 1968), emplaced over the Troodos 

ophiolite; it consists of a series of tectonic slices, the upper part of which is composed of 

rocks of the Ayios Photios Group sensu  Robertson and Woodcock (1979) or the Mamonia 

Formation sensu Lapierre et al. (2007). The Ayios Phiotios Group is further subdivided into 

three lithostratigraphic units: the Vlampouros, Marona and Episkopi Formations (Robertson 

and Woodcock, 1979; Swarbrick and Robertson, 1980). The Vlampouros Fm is an essentially 

terrigenous sedimentary sequence, containing some intercalations of Halobia-bearing micritic 

limestones and calcarenites that contain shallow-water clasts; it is ca. 30 m-thick and Late 

Triassic (Carnian-Norian) in age, as established by radiolarians (Bragin and Krylov, 1996). 

The Marona Fm is a ca. 25-thick pelagic carbonate sequence (mainly calcilutites) that include 

abundant elements of the Upper Triassic pelagic bivalve Halobia.  It is only locally 

distributed in the Dhiarizos River valley; thus, in most cases, the overlying Episkopi Fm lies 

directly over the Vlampouros Fm, without the presence of the Marona Fm, considered by 

Bragin and Krylov (1996) as a member of the Vlampouros Fm.  

 

The Episkopi Fm is a ca. 100m-thick sequence of radiolarites (couplets of cm-thick 

radiolarian cherts and mm-thick shales), which contain some intercalations of redeposited 

limestones and terrigenous sediments, the latter becoming more abundant towards the top. 

The few paleontological data available point essentially to late Middle Jurassic – Early 

Cretaceous ages. More particularly, Bragin and Krylov (1999) have found radiolarian 

assemblages suggestive of three distinct time intervals: Callovian-Oxfordian, Oxfordian and 

Kimmeridgian-Valanginian. Radiolarian chert blocks of early Turonian age were dated 

recently in the Mamonia and Moni mélanges (Bragina and Bragin, 2016; Bragin et al., 2021), 

which may suggestive of a larger stratigraphic interval for the Episkopi Fm. 

 

Reliable ages for radiolarites are important to reconstruct the highly complex geodynamic, 

paleogeographic and paleoenvironmental evolution of the Tethyan oceanic realm (i.e. 

Asatryan et al. 2010, 2011; Chiari et al., 2012; Danelian et al., 2010, 2012, 2014; Ferrière et 



al., 2015; Goričan et al., 2012; Halamic et al., 1999; O’Dogherty et al., 2006, 2017; Segvić et 

al., 2014), especially in the Eastern Mediterrean region (Al-Riyami et al., 2000, 2002; Bragin, 

2010; Bragina and Bragin, 1995, 1996, 2006; Vrielynck et al., 2003).  

In this paper, we present a new radiolarian age evidence that establishes for the first time a 

clear and short-range Middle Jurassic (Middle Bathonian) age for part of the radiolarites of 

the Episkopi Fm. Consequently, our result allows to reduce the age range of the previously 

known hiatus between the Upper Triassic and the Jurassic sequences of the Aghios Photios 

Group.  

 

2. Material & methods 

Our studied section is situated 2 km southwest of the village of Episkopi (Fig. 1; coordinates: 

34o 46’ 57.78’’ N, 32o 31’ 08.86’’ E) and may be accessible by taking a small road coming 

out of the village. It was studied previously by Robertson and Woodcock (1979) and Bragin 

and Krylov (1999). In this paper we present results from a relatively well-preserved 

assemblage, yielded from the sample Ep.19-9, collected from the lower part of the section 

made of typical radiolarites, reddish in colour, presenting couplets of cm-thick ribbon cherts 

and shales (Fig. 2).  

 

Radiolarians were extracted in the laboratory by repetitive leaching of samples with low-

concentration hydrofluoric acid (HF 4%).  The residues were dry picked and mounted on 

SEM stubs. Taxonomic concepts applied during this study follow essentially those presented 

in Baumgartner et al. (1995a), but we also took into account more recent taxonomic opinions 

for some species, such as those of O’Dogherty et al. (2006, 2017) and Dumitrica and 

Dumitrica-Jud (2005).  

 

3. Results 

The preservation of the extracted radiolarians is moderate to good; according to the 

Preservation Index established by Kiessling (1996), the PI is situated between 4 and 5. The 

radiolarians identified are listed in Table 1 and most of them are illustrated in Plate 1.  

 



The co-occurrence of species Bernoullius rectispinus leporinus Conti & Marcucci, 

Hexasaturnalis tetraspinus (Yao) and Theocapsommella cucurbiformis (Baumgartner) 

characterizes the Unitary Association Zone 6 (U.A.Z. 6) of the biozonation of Baumgartner et 

al. (1995b), which is correlated with the Middle Bathonian. In addition, according to 

Dumitrica & Dumitrica-Jud Hexasaturnalis nakasekoi originated close to the 

Bajocian/Bathonian boundary; therefore the co-occurrence of this species with H. tetraspinus 

is restricted in the early-middle Bathonian interval. It is noteworthy that the species 

Paronaella pygmaea Baumgartner was also found in our assemblage although its presence is 

not compatible according to the biozonation of Baumgartner et al. (1995b), in which it is only 

known to occur since the U.A.Z. 7. However, as it was mentioned previously by O’Dogherty 

et al. (2006) and Danelian et al. (2008), this kind of incompatibilities are now a rather 

common phenomenon; they should be considered as a new evidence and they can only be 

solved by reprocessing the new data together with those taken into account for establishment 

of the biozonation.   

 

4. Discussion  

The Upper Triassic to Lower Cretaceous sedimentary sequence of the Ayios Photios Group in 

SW Cyprus represents the record of a distal Mesozoic continental margin that accumulated in 

the proximity of a carbonate platform (Robertson and Woodcock, 1979; Swarbrick and 

Robertson, 1980). More specifically, according to the depositional model of Torley and 

Robertson (2018), the Ayios Photios Group was accumulated in a deep-water slope or base of 

slope environment on an unknown basement that had subsided already tectonically to ca. 

several 100s m-deep, following the rifting processes under way in the Mediterranean Tethys. 

Consequently, the terrigenous rocks of the Vlampouros Fm, including its lowermost 

sandstones, were regarded by these authors as accumulations in a relatively deep-water slope 

or base of slope setting.   

 

Torley and Robertson (2018) reviewed all the main sedimentological and tectonostratigraphic 

data available for the wider region and discussed the various paleogeographic alternatives for 

the origin of the Ayios Photios Group. They concluded that the locus of its sedimentation 

should have been situated a few 10s of kms away from one of the several microcontinents that 

were located at the time along the northern margin of Neotethys (to the north of Cyprus) and 



on which carbonate platforms were developed.  It is noteworthy that the above authors 

interpreted the hemi-pelagic limestones of the Marona Fm as periplatform carbonate ooze 

accumulation in a deep water seafloor that was protected from the arrival of terrigenous or 

carbonate detrital input, but it was affected by low-density turbidites that transported 

fragmented debris of Halobia bivalve shells.  

 

The existing stratigraphic data are suggestive of a Lower and Middle Jurassic (pre-Callovian) 

depositional hiatus between the radiolarites of the Episkopi Fm and the upper Triassic 

Vlambouros/Maronia Fm. It is noteworthy that Torley and Robertson (2018) stressed the 

absence of evidence for an angular unconformity, “which would be indicative of major 

tectonic disturbance (e.g. rifting)”; they have interpreted this 35 million years long gap, either 

as the result of sediment bypassing of the margin “during early-stage rapid thermal 

subsidence” or alternatively as the result of sediment winnowing due to the action of 

submarine currents.  

 

We here establish for the first time that radiolarian ooze accumulation started at least since the 

Middle Bathonian on the distal margin represented by the Ayios Photios Group (Fig; 3). 

Radiolarites are perceived today as biogenic deposits of moderately high productivity  that 

accumulated slowly in pelagic environments starved of any significant siliclastic and/or 

carbonate detrital input. Modern syntheses establish the widespread accumulation of 

radiolarites in Tethyan oceanic basins and margins since the Bajocian (Baumgartner, 2013), 

possibly under strong influence of a monsoonal type climate (De Wever et al., 2014).  

 

 

5. Conclusions 

The Middle Bathonian (U.A.Z. 6) radiolarian assemblage extracted from a radiolarian chert of 

the Episkopi Fm establishes for the first time that radiolarian ooze accumulation was taking 

place on the Mamonia distal margin in an environment protected of any major siliciclastic or 

carbonate detrital input, at a time of widespread development of radiolarite facies in Tethys. 

Our results extend down to the Bathonian the known age range of radiolarites of the Episkopi 

formation; they thus reduce the previously known range of depositional hiatus with the 

underlying Upper Triassic formations of the Ayios Photios Group.  
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CAPTIONS 

Fig. 1 Simplified geological map of Cyprus, including the location of the studied area (star) 
south of the Episkopi village.  

Fig. 2. Field photographs of the studied outcrop of radiolarian cherts. The studied sample 
Ep19-9 comes from the radiolarites viewed on the right photo. 

Fig. 3. Synthetic column of the lithostratigraphic formations recognized within the Ayios 
Photios Group and available paleontologically determined ages.   
 

Table 1. Radiolarians identified in sample Ep19-9 and the U.A.Z. age range for those 
included in the biozonation of Baumgartner et al. (1995b). 
 

Plate 1: Scanning Electron micrographs of radiolarians extracted from sample Ep19-9. Scale 
bar = 100 µm for all photos; a) for specimens 1-3, 6, 8-10, 14-16, 20-21; b) for specimens 4-5, 
7, 11, 12-13, 17-19. 

1. Tetraditryma pseudoplena Baumgartner  
2. Triactoma jonesi (Pessagno) 
3. Hexasaturnalis tetraspinus (Yao) 
4. Praewilliriedellum convexum (Yao) 
5. Paronaella pygmaea Baumgartner 
6. Hexasaturnalis nakasekoi Dumitrica & Dumitrica-Jud 
7. Dictyomitrella ( ?) sp. 1 in O’Dogherty et al. (2006) 
8. Leugeo hexacubicus (Baumgartner) 
9. Bernoullius rectispinus delnortensis Pessago, Blome & Hull 
10. Angulobracchia purisimaensis (Pessagno) 
11. Theocapsommella cucurbiformis (Baumgartner) 
12. Transhsuum sp.cf. T. lucidum (Yeh) 
13. Archaeohagiastrum munitum Baumgartner  
14. Archaeospongoprunum sp. cf. A. elegans Wu  
15. Bernoullius rectispinus leporinus Conti & Marcucci 
16. Stichomitra ( ?) takanoensis gr. Aita 
17. Canoptum sp. A in Halamic et al. (1999) 
18. Crococapsa tansinhoki (Hull) 
19. Takemuraella sp.cf. T. schardti O’Dogherty, Goričan & Dumitrica 
20.  Emiluvia sp. cf. E. hopsoni Pessagno 
21. Xiphostylus spp. in Baumgartner et al. (1995a) 









 
 U.A.Z. 
Angulobracchia purisimaensis (Pessagno) 3-10 
Archaeohagiastrum munitum Baumgartner 2-8 
Archaeospongoprunum sp. cf. A. elegans Wu  
Bernoullius rectispinus delnortensis Pessago, Blome & Hull 2-7 
Bernoullius rectispinus leporinus Conti & Marcucci 2-6 
Canoptum sp. A in Halamic et al. (1999)  
Crococapsa tansinhoki (Hull)  
Dictyomitrella ( ?) sp. 1 in O’Dogherty et al. (2006)  
Hexasaturnalis nakasekoi Dumitrica & Dumitrica-Jud  
Emiluvia sp. cf. E. hopsoni Pessagno (6-15) 
Hexasaturnalis tetraspinus (Yao) 1-6 
Leugeo hexacubicus (Baumgartner) 4-8 
Paronaella pygmaea Baumgartner 7-9 
Podobursa helvetica (Rüst) 3-10 
Praewilliriedellum convexum (Yao) 1-11 
Stichomitra ( ?) takanoensis gr. Aita  3-7 
Tetraditryma pseudoplena Baumgartner 4-11 
Theocapsommella cucurbiformis (Baumgartner) 6-7 
Transhsuum sp.cf. T. lucidum (Yeh)  
Triactoma jonesi (Pessagno) 2-13 
Takemuraella sp. cf. T. schardti (O’Dogherty, Goričan & Dumitrica)   
Xiphostylus spp. in Baumgartner et al. (1995a) 1-6 
Age 6 

 

Table 1 




