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INTRODUCTION  
 
In this field-trip, the rudist-bearing sequences of the metamorphic Menderes Massif and 
the Bey Dağları carbonate platform located in western Turkey will be visited (Fig. 1). 
 
The geological setting and the description of the stops of these areas are as follow: 
 

1. MENDERES MASSIF   
 
Geological setting 
 
The Menderes Massif is located in the western Turkey between the İzmir-Ankara Zone to the north 
and Lycian nappes to the South (Fig. 1A,B), and consists of, according to the long-established 
geological concepts (Schuiling, 1962; Brinkmann, 1967; Başarır, 1970; Boray et al.1973; Dürr, 1975; 
Çağlayan et al. 1980; Şengör et al. 1984; Konak et al. 1987; Okay, 1989; Dora et al. 1992; Candan et 
al. 2001; Özer et al. 2001; Güngör and Erdoğan, 2001; Bozkurt and Oberhansli, 2001; Erdoğan and 
Güngör, 2004), from bottom to top, core series (Late Proterozoic paragneiss-schist sequence intruded 
by Precambrian-Cambrian orthogneiss and metagabbros) and cover series (Paleozoic-Mesozoic-Lower 
Senozoic schists, platform-type marbles and blocky unit) (Fig. 1B). However, in contrary to the many 
previous studies mentioned above, the pile of nappe structure of the Menderes Massif  (Dora et al. 
1995; Ring et al. 1999; Gessner et al. 2001; Régnier et al. 2003)  and also  eastward lateral 
continuation of the Cycladic Masif to the whole or some parts of the cover rocks  in the western 
Anatolia have been recently suggested (Candan et al., 1997; Oberhänsli et al. 2001; Ring et al. 1999, 
2001, 2007;  Okay, 2001; Rimmelé et al. 2003). According to the previous studies, the main Menderes 
metamorphism took place during the Late Eocene as  a consequence of the southward transportation of 
the Lycian nappes and burial of the Menderes Massif beneath this nappe pile (Şengör et al. 1984; 
Konak et al. 1987; Okay, 1989; Dora et al. 1992; Oberhänsli et al. 2001; Ring et al. 1999; Rimmelé et 
al. 2003). 
 
The uppermost part of the Mesozoic sequence of the Menderes Massif is dominated by platform-type 
carbonates and consists of, from bottom to top, emery-bearing marbles and rudist-bearing marbles 
(Milas Formation), reddish pelagic marbles (Kızılağaç Formation) and flysch-like rocks (Kazıklı
Formation) (Fig. 2). This sequece was metamorphosed to greenschist/blueschist-facies conditions and 
contains a few datable fossils. Rudists of the Milas Formation form the main palaeontological database 
(Dürr, 1975; Özer, 1993, 1998); however the planktonic foraminifers are also found in the Kızılağaç 
and Kazıklı Formation by Özer (1998) and Özer et al. (2001).   
 
The first announcement of the rudists was made by Dürr (1975) in the Akbük-Milas area 
(southwestern of Menderes Massif), and later around southeast of Milas by Çağlayan et al. (1980) and 
Konak et al. (1987). The detailed palaeontological studies of rudists were carried out by Özer (1993, 
1998, 1999, 2002, 2006), Özer and Sözbilir (2003), Özer et al. (2001, 2007), Özer and Sarı (2008) and 
Garcia-Garmilla et al. (2004), which show that the rudists have a wide geographic distribution in the 
Menderes Masif (Fig. 1B). These studies allowed to recognition of three separate rudist associations of 
middle-late Cenomanian, late Turonian and Santonian-Campanian in age, which will be presented in 
the following stops: 
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Fig.1. A) Structural map of Turkey showing the study area (after Görür and Tüysüz, 2001). B) Simplified 
geological map of the western Turkey showing the location of the Menderes Massif between the tectonic belts of 
the İzmir-Ankara zone to the north and Lycian thrust sheets to the south (after Brinkmann, 1967; Dürr, 1975; 
Çağlayan et al., 1980; Konak et al., 1987) and also the distributions of the rudist localities (red dots) (after 
Özer, 1993, 1998, 1999; Özer et al., 2001 and 2007; Özer and Sözbilir, 2003) and field trip stops 
(yellow stars). 
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Fig. 2. Generalized stratigraphic section of the Upper Cretaceous-Paleocene sequence of the 
Menderes Massif aroun Milas area, showing the distribution of the rudists, planktic foraminifers 
and nanoplanktons (after Özer, 1998; Özer et al., 2001 and 2007).   
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FIELD TRIP ITINERARY 
 
DAY-1: June 26th, 2008 

Stop-1: Çiftlikköy-Muğla 
 
The Milas Formation widely crops out in the Muğla area and is represented mainly by massive, gray, 
dark-gray, very thick (more than 600 m) marbles without  fossils. Around Çiftlikköy, Yeniköy villages 
and northern of Meke village (Fig.1B), these marbles pass upward to the grayish-gray marbles with 
rudists. The stratigraphic section from these rudist-bearing marble succession (Fig. 3) allows us to 
distinguish seven levels of which detailed lithological and facies characteristics and fossil contents are 
described below: 
 

-intraformational carbonate breccias ( level A): the 20-m-thick, massive, bituminous and dark 
gray  intraformational carbonate breccias constitue the lowermost part of the section. The 
components of the breccias are complately pebble-size carbonate clasts having angular shape. 

-lower rudist-bearing marbles (level B): approximately 40-m-thick, massive, bituminous and 
grayish-gray marbles are characterized by the presence of the rudist sections. The rudist are very 
rare in the 15-m-thick lower part of the level, only some Distefanella and probabaly hippuritid and 
radiolitid sections are observed. These pass upward to massive, 7-m-thick, dolomitic and 
bituminous,  gray rudist-bearing marbles interbedded with intraformational breccias. Towards the 
upper part of the level, 10-m-thick marbles contain very abundant rudists, which are dominated by 
Distefanella bassanii Parona (Fig. 3). Besides, biostratigraphically important species such as 
Vaccinites inferus (Douvillé), Vaccinites sp.  (aff. praegiganteus), Hippurites socialis Douvillé 
and Radiolites sp. are determined (Fig. 3). Many small hippuritid and radiolitid sections, which 
can not be recognized are also observed. The 8-m-thick intraformational breccias of the uppermost 
part of the level contains rare rudist sections (Distefanella sp.).  

-massive marbles (level C): the 20-m-thick, massive, gray marbles overlie the previous level and 
separates the level B from the level D. This level is barren of rudists and other fossils.  

-upper rudist-bearing marbles (level D): the 80-m-thick, locally bituminous, gray, dark gray 
marble succesion is characterized by existence of the rudist and also some coral sections. The 
rudists are observed as three separate horizons in the succession, which are indicated in figure 3. 
The 12-m-thick lowermost part of the level contains rare rudist sections (Fig. 3D1) and passes 
upward the 38-40-m-thick rich rudist-bearing first horizon (Fig. 3D2), which is dominated by 
Distefanella bassanii Parona, Distefanella raricostata Sliskovic and some hippuritids such as 
Hippurites socialis Douvillé, Hippurites resecta (Defrance), Vaccinites aff. praegiganteus 
(Toucas) (Fig. 3). The many unidenfiable radiolitid sections are also present. The streched rudist 
sections can easily be observed. Especially the thick-walled radiolitid and hippuritid sections 
nicely show the metamorphism effects (Fig. 3). 
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Fig. 3. Çiftlikköy measured-stratigraphic section  
and rudist photographs (Stop-1).    

Distefanella bassanii (level-B) 

Vaccinites inferus (level-B) 

The streched rudist sections     
(probably hippuritid) (level-D) 

Hippurites socialis (level-D) 

Hippurites resecta (level-D)
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Despite the metamorphism small hippuritid and radiolitid accumulations (build-ups) are observed. 
These beds are also contain hermatypic coral sections. These rudist-rich marbles pass upward to 
the 10-12-m-thick gray, fine crystalized marbles and dolomitic marbles without fossils (Fig. 3,D3) 
and to the 3-5-m-thick second horizon, which contains abundant Distefanella and some small 
hippuritid and radiolitid sections. The section continues upward to the 12-m-thick, rare rudist-
bearing marbles and dolomitic marbles with local cryptalgal lamination and intraformational 
breccia (Fig. 3,D4). The succession ends with the 3-4-m-thick third rudist- and coral-bearing 
marble horizon (Fig. 3,D5)  and the overlying 6-7-m-thick intraformational breccias with rare 
rudist sections (radiolitids and small hippuritids) (Fig. 3,D6).          

-dolomitic marbles (level E): the 5-m-thick gray dolomitic marbles are observed over the level D. 
The marbles of this level contain cryptalgal lamination and separate the level F from the level D.  

- pinkish-grayish laminated marbles (level F): the 18-20-m-thick, generally thin-bedded, pinkish-
grayish marbles are observed over the dolomitic marbles. This level starts with pinkish-grayish 
marbles and continues upward with gray, fine crystalized marbles, gray marbles and pinkish-
reddish marbles, which includes gray marble pebbles and laminated beds. In the gray marbles, 
some recristallized eye-shaped parts are observed in thin sections, which could be ‘ghosts’ of 
planktonic foraminifera sections.   

-massive marbles interbedded with pinkish-reddish marbles (level G): the 60-70-m-thick, 
grayish-white, sometimes bituminous, fine crystallized marbles interbedded with pinkish marbles 
are observed at the uppermost part of the succession. In the middle part of the level, grayish 
bituminous marbles contain preserved determinable miliolid sections. At the uppermost part of the 
level, the interlayers of pinkish marbles yield the planktonic foraminifera ‘ghosts’ observed in the 
underlying level. 
 

The rudist fauna observed in the marbles indicate a late Turonian age. The rudist association of this 
locality is resembles the assemblages determined recently from the upper Turonian of the Bey Dağları
carbonate platform, western Taurides, Turkey by Sarı et al., (2004), Sarı (2006), Özer (2006), Sarı and 
Özer (2008). The rudist associaton of this area is also consistent with the biostratigraphic data 
presented by Sánchez (1981) and Steuber (2002), which also reported similar associations from the 
western and central Mediterranean regions. 
 
The succesion can be separeted in two parts (Fig. 3), from bottom to top, the neritic (first five levels, 
A-E) and pelagic (levels F-G) parts indicating the change of the late Turonian dominant shallow 
marine conditions (peritidal) to the subsequent pelagic conditions because of the slight drowning of 
the platform. 
 
Stop-2: Bozarmut village-Yatağan

(This stop will be visited if enough time is available) 
 
The marbles of the Milas Formation are well observed in the Yatağan area. At this 
locality, the formation consists of, from bottom to top (Fig. 4) mica schists, emery-bearing 
marbles, dolomitic marbles and rudist-bearing marbles with nearly vertical dipping (Özer, 
1998; Özer et al., 2001, 2007). 
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Fig. 4. Bozarmut measured 
stratigraphic section and field 
photographs of rudist-bearing 
marbles. Radiolitid sections at the 
photograph-1 and Hippurites 
nabresinensis at the photograph-2 
(Stop-2). 
 

1

2
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The mica schists contain 1-3-m-thick and 5-100-m-long marble lenses. A gradiotional 
transition between the mica schists and emery-bearing marbles is observed. The emery-
bearing marbles grade upwards into massive dolomitic marbles and rudist-bearing 
marbles. This marble succession contains mica-schist lenses and intraformational 
metaconglomerates. The rudist sections are generally elongated and deformed due to 
metamorphizm, however some hippuritids such as Hippurites nabresinensis Futterer, 
Hippurites aff. colliciatus Woodward, Vaccinites sp. (probabaly sulcatus) and radiolitids 
(probably Sauvagesia sp. and Durania sp.) can be determined (Fig. 4). The rudist-bearing 
marbles also contain rare coral sections. The rudist fauna suggests a Santonian-Campanian 
age for the Milas Formation. 
 
Although, the Milas Formation is unconformably overlain by the Neogen Yatağan 
Formation at this locality, the rudist-bearing marbles grade upwards into thick, grey 
marbles and then pass into reddish pelagic marbles of the Kızılağaç Formation around 
Yatağan and Milas. The planktonic foraminifers and nanoplanktons indicating a late 
Campanian-late Maastrichtian age are found from the reddish marbles of the Kızılağaç 
Formation (Özer, 1998; Özer et al., 2001, 2007). 

Stop-3: Serinhisar-Tavas 
 
(in collaboration with Peter W. Skelton) 
 
The cover rocks of the Menderes Massif crop out over a large area extending from south of Kale to 
Tavas and south-east of Denizli (Fig. 1B). Mesozoic monotonous platform-type neritic marbles are 
observed in a major NE-SW striking mountain chain extending south-east of Tavas to Denizli. 
According to the previous studies, the metamorphic rocks of the massif have an imbricate internal 
structure in this area (Poisson, 1977, 1985; Okay, 1989; Özkaya, 1990; Collins and Robertson, 1999). 
 
Previous studies  (Çağlayan et al., 1980; Okay, 1989; Özkaya, 1990) recognized that rudists formed 
the major component of the marbles at Serinhisar locality (formerly Kızılhisar). The rudists of this 
locality were first studied and two rudist associations suggesting middle-late Cenomanian and 
Santonian-Campanian age were determined by Özer (1998) and Özer et al. (2001).  According to 
Okay (1989), the contact between the rudist-bearing marbles (Yılanlı Formation) and the overlying 
serpentinite breccias and red-pinkish metamudstones (Zeybekölentepe Formation) is conformable.  
 
However, Özer et al. (2001) considered this contact to be an unconformity because of  (1) there is no 
transition from the carbonate-dominated Yılanlı Formation to the overlying coarse detritic deposits of 
the Zeybekölentepe Formation and (2) the Zeybekölentepe Formation rests on the different levels of 
the Yılanlı Formation. 
 
Our recent observations (Özer et al., 2007; personal communication with Peter W. Skelton in the field 
study, 2007) clarify the contact problem and show that the rudist-bearing marbles are in block position 
within an olistostromal megabreccia unit at this locality (Fig. 5). The matrix  of the unit consists of  
generally reddish metaclastics. The components of the megabreccias are mainly serpentinite and 
marble clasts (Figs. 6 and 7). Some clasts have diameter about 100-150-cm.  
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Fig. 5. Schematic columnar section of the Serinhisar locality (Stop-3) showing position of the rudist-
bearing limestone blocks within the megabreccia unit. 
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Fig. 6. Rudist-bearing marble blocks within an olistostromal megabreccia unit, Serinhisar locality (Stop-3). 
 

Fig. 7. Reddish metaclastic matrix of the megabreccia unit containing serpentinite and marble clasts and 
blocks, Serinhisar locality (Stop-3). 
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However, the rudist-bearing marbles are large-size block (approximately 100 m in diameter) in the 
olistostromal matrix. 
 
Some marble blocks contain typical middle-late Cenomanian rudist association (Özer, 1998; Özer et 
al.,2001): Ichthyosarcolites tricarinatus Parona, I. bicarinatus (Gemmellaro), I. poljaki Polsak, 
Sphaerucaprina cf. forojuliensis Boehm, Neocaprina gigantea Plenicar, Schisois cf. schiosensis 
Boehm and Caprina schiosensis  Boehm (Fig. 5). Eoradiolites sp., Apricardia sp. and Chondrodonta 
sp. are also associated with this fauna. This association is well known from the Cenomanian (middle-
upper) beds of the Apulian platform (Sánchez, 1981; Steuber, 2002) and also in the Bey Dağları
carbonate platform (Özer, 1988; Sarı, 2006; Sarı & Özer, 2008). 
 
Some marble blocks consists mainly of distefanellid sections. The sections of Distefanella bassanii 
Parona are abundant (Fig. 5). However, some sections belong probably to D. cf. montagnei Sliskovic 
and also a new species D. tavassiana Özer (Özer, 1999; Özer et al., 2001). Besides some hippuritid 
sections are also found in the marble blocks. 
 
Conclusions 
 
Biostratigraphic data obtained from rudists of the metamorhic Menders Masif, reveal the presence of 
three different associations, which are as follows (Table-1):  
 
1) ‘caprinid association’ is observed in a sliver of the Massif around Serinhisar (Kızılhisar) area (SE of 
Tavas) and comprises Neocaprina gigantea Plenicar, Caprina schiosensis Boehm, Schiosia cf. 
schiosensis Boehm, Sphaerucaprina cf. forujuliensis Boehm, Ichthyosarcolites bicarinatus 
(Gemmellaro), Ichthyosarcolites triangularis Desmarest, Ichthyosarcolites poljaki Polsak, 
Distefanella tavasiana Özer, Eoradiolites cf. liratus Conrad, Durania sp., Chondrondonta sp., which 
suggest a middle-late Cenomanian age. 
 
2) ‘hippuritid association’ is observed within the marbles of the Çiftlikköy-Yeniköy area (NW of 
Muğla). The rudist association comprising Hippuritella resecta (Defrance), Hippurites socialis 
Douvillé, Vaccinites inferus (Douvillé), Vaccinites cf. praegiganteus (Toucas), Distefanella bassanii 
Parona, Distefanella raricostata Sliskovic ve Distefanella cf. heraki Sliskovic suggests a late Turonian 
age. The association is accompanied by Radiolites sp., Milovanovicia  sp., Biradolites sp., Durania 
sp., hermatipyc corals and gastropods.   
 
3) ‘hippuritid-radiolitid association’ is widespread in the marbles of the Massif and observed in the 
southern part (Akbük, Asinyeniköy, Milas, Akdağ, Yatağan, Bozarmut and Eyli Tepe), central part  (N 
of  Köşk and around Eğrikavak village) and northern part of the Massif (aroud Kurşak, Tuzburgaz and 
Gülbahçe villages). The association made up of Hippurites nabresinensis Futterer, Hippurites 
colliciatus Woodward,  Vaccinites taburni Guiscardi, Vaccinites cf. sulcatus Defrance, Sauvagesia cf. 
tenuicostata Polsak, Durania sp.and unidentifiable radiolitid sections, indicates Santonian-Campanian. 
 

Table-1. Upper Cretaceous rudist associations of the 
metamorphic Menderes Massif (after Özer, 1993, 1998, 
1999, 2006; Özer and Sözbilir, 2002; Özer et al., 2001, 
2007). 
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2. BEY DAĞLARI CARBONATE PLATFORM 
 
Regional geological setting and reconstruction of the Bey Dağları carbonate platform 
 
The Bey Dağları Autochthon, which is approximately 150 km long oriented NE-SW from Kaş to 
Isparta (Fig. 8) represents a segment of a Mesozoic Tethyan platform on which carbonate 
accumulation persisted from the Triassic to the early Miocene. This segment was overthrusted by the 
Antalya nappes in the east and by the Lycian nappes in the northwest, and is partially exposed in the 
Göcek window (Özgül, 1976; Poisson, 1977; Farinacci and Köylüoğlu, 1982; Naz et al., 1992; 
Robertson, 1993). During the Mesozoic time, the autochthonous unit was part of a larger crustal 
fragment of the African palaeomargin which can be traced in the Taurides and Zagrides to the east, 
and the Hellenides, Dinarides and Apennines to the west (Şengör and Yılmaz, 1981; Farinacci and 
Köylüoğlu, 1982). 

 

Fig. 8. Main tectonic belts of the western Taurides (simplified from Poisson et al., 1984) 
 
The Bey Dağları carbonate platform (BDCP) was one of the many Mesozoic Tethyan carbonate 
platforms initiated as a result of flooding of blocks, which had rifted from the northern margin of 
Gondwana during Mid-Late Triassic (following Late Permian-Early Triassic rifting) throughout the 
southern part of the Eastern Mediterranean region (Robertson, 2002). The BDCP passed through the 
entire predictible geodynamic spectrum of the Wilson cycle: rifting, drifting, transtension, 
transpression, and collision (Bosellini, 1989) and it is reconstructed as an isolated carbonate platform 
(Fig. 9), which was the southernmost representative of the girdle of intraoceanic platforms extending 
from the western Mediterranean to the eastern Mediterranean Neotethys during the Late Cenomanian 
(Dercourt et al., 2000). 
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Fig. 9. Late Cenomanian palaeogeography of the Mediterranean Tethys (simplified and modified from 
Dercourt et al., 2000). The Bey Dağları is restored as an isolated carbonate platform surrounded by pelagic 
basins. 

 
The Bey Dağları Autochthon was under the effect of different tectonic regimes during the Late 
Cretaceous, which is the time of intense tectonic movements in this critical area of eastern 
Mediterranean. Late Cretaceous tectonic activities are thought to be responsible for the drowning of 
carbonate platforms, opening of small oceanic basins and collision of different tectonic units. Many 
studies have shown that the Upper Cretaceous sequences are characterized by breaks in deposition and 
important facies variations in both neritic and pelagic carbonates (Poisson, 1977; Gutnic et al., 1979; 
Farinacci and Köylüoğlu, 1982; Farinacci and Yeniay, 1986; Özkan and Köylüoğlu, 1988; Naz et al., 
1992; Sarı, 1999; Sarı and Özer, 2001, 2002; Sarı et al., 2004, 2008; Sarı, 2006a, 2006b, 2008).  
 
Upper Cretaceous litho-biostratigraphy  
 
The Upper Cretaceous sequences of the Bey Dağları Autochthon are divided into three geographical 
areas (southern, eastern and northern areas) as they show different biotic and sedimentary 
characteristics possibly related to the different evolutionary history. They present important biotic and 
facies changes and include sedimentary breaks related to the evolution and drowning of the platform. 
 
The Upper Cretaceous sequence of the Susuzdağ area (southern part) is represented mainly by the 

neritic limestones of the Bey Dağları Autochthon, which have two rudist associations (Figs. 10,11). 
The lower association is mainly made up of hippuritids, small-sized hippuritids and radiolitids 
(hippuritid-radiolitid lithosome) and corresponds to the Santonian-Campanian. The upper association 
is represented by abundant Joufia and Gorjanovicia (Joufia-Gorjanovicia lithosome) and indicates a 
late Campanian-Maastrichtian age (Sarı, 2006b; Sarı and Özer, 2008). 

The oldest rudist assemblages yieding a middle-late Cenomanian age are observed in the Eastern 
(Katran Dağ) area (caprinid lithosomes) (Figs. 10,11). The lower part of the Karain sequence is 
dominated by caprinids while the upper part is dominated by ichthyosarcolitids (Özer, 1988; Sarı,
2006b; Sarı and Özer, 2008). The benthonic foraminifera assemblage also confirm this age (Sarı,
2006b; Sarı et al., 2008). 
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Fig. 10. Synthesized lithostratigraphic column of the Upper Cretaceous sequences of the Bey Dağları carbonate 
platform, plotted against the planktonic foraminiferal and benthonic foraminiferal biozonation and rudist 
associations (after Sarı, 2006b; Sarı, 2008; Sarı et al., 2008). Time table was adapted from Gradstein et al. 
(1994). The figure shows the stratigraphic positions of the two rudist lithosomes, which will be visited during the 
field trip. 
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The Bey Dağları Formation in the northern part of the autochthon can be divided into two parts. The 
approximately 700-m-thick middle Cenomanian-Coniacian inner platform-peritidal carbonates form 
the basal part and are capped with the 26-m-thick Coniacian-Santonian hemipelagic limestones that 
form the upper part. The 100-m-thick upper Campanian - upper Maastrichtian Akdağ Formation 
comprises planktonic foraminifera-bearing pelagic limestones and disconformably overlies the 
different stratigraphic levels of the Bey Dağları Formation along a prominent hardground or erosional 
surface. The Palaeogene pelagic marls and limestone-conglomerates disconformably rest over the 
various stratigraphic levels of the Upper Cretaceous sequence (Fig. 10). 
 
The neritic part of the Bey Dağları Formation is generally made up of grey-cream coloured, locally 
bituminous, mainly medium- to thickly (30-100 cm) but locally thinly or massively-bedded 
limestones. The neritic limestones mainly accumulated in a platform interior environment without any 
terrestrial input. The lower part of the platform limestones (middle-upper Cenomanian) is represented 
by relatively rich benthonic foraminiferal assemblages, while the upper part (Turonian-Coniacian) 
contains poor assemblages. These data correlate well with the other Mediterranean successions. P. 
reicheli-P. dubia Concurrent Range Zone is defined from the middle-upper Cenomanian platform 
limestones. The biozone includes C. lehneri Subzone and C. zubairensis Subzone, which correspond 
to the middle Cenomanian and upper Cenomanian respectively. The first occurrences of M. 
apenninica-compressa and P. sphaeroidea indicate the late Turonian and the Coniacian respectively 
(Sarı, 2006b; Sarı et al., 2008) (Fig. 10).The uppermost part of the neritic succession in the northern 
part of the autochthon is also characterized by the abundance of rudist bivalve Vaccinites 
praegiganteus (Toucas) (hippuritid lithosomes). The lithosomes can be traced patchily throughout the 
northernmost part of the autochthon as a key level (Fig. 11). Analysis of the geochemically well-
preserved low-Mg calcite of shells of Vaccinites praegiganteus (Toucas) for 87Sr/86Sr values has 
yielded a late Turonian age (mean numerical age: 89.1-90.1 Ma) (Sarı et al., 2004). 
 
The C-isotope stratigraphy of the neritic limestones of the Yörükalan section in the Korkuteli area 
allows the recognition of the Cenomanain-Turonian interval, which is evidenced by a distinct positive 
excursion in the C-isotope curve and corresponds to the well-known global oceanic anoxic event 
(OAE-2) that occurred at the Cenomanian-Turonian boundary interval (Sarı, 2006b). The detection of 
the event in the platform limestones is important to fix the Cenomanian-Turonian boundary as the 
biostratigraphic data at this particular interval are generally poor (both rudist and benthonic 
foraminifera associations). 
 
The neritic limestones are capped with massive hemipelagic limestones, which form the upper part of 
the formation (Fig. 10). The hemipelagic limestones are massive, cream-coloured and fractured, and 
contain sparse planktonic foraminifera and abundant calcispheres. The neritic and hemipelagic 
limestones are similar in appearance (i.e., textures on broken, fresh surface are the same) and therefore 
cannot be differentiated from each other in the field. The maximum thickness of the hemipelagic level 
was measured from the Kocaboğaz Dere section and is 23 m. Two planktonic foraminiferal biozones 
are established for the hemipelagic limestones: the Dicarinella concavata Interval Zone and 
Dicarinella asymetrica Total Range Zone, which suggest a Coniacian-Santonian age (Sarı, 2006a, 
2006b; Sarı, 2008) (Fig. 10). 
 
The upper Campanian-upper Maastrichtian Akdağ Formation disconformably overlies various 
stratigraphic levels of the Bey Dağları Formation along a prominent surface (hardground or erosional 
surface) (Fig. 10). The Akdağ Formation is mainly composed of thin- to medium-bedded (8-10 cm), 
locally thick-bedded (30-100 cm), planktonic foraminifera-bearing, grey-cream-coloured, cherty 
limestones. The pelagic limestones in some sections have fine pebble and sand-size intraclasts derived 
from the different stratigraphic levels of the underlying pelagic, hemipelagic and neritic limestones. 
The formation has a 100-m maximum thickness that varies laterally. These limestones are generally 
distinctly-bedded and have abundant brown and grey-coloured chert nodules and interlayers 
throughout. The limestones of the Akdağ Formation are a planktonic foraminifera-bearing biomicrite 
texture. Examination of the planktonic foraminiferal assemblages of the pelagic limestones of the 
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Akdağ Formation has yielded four biozones, in ascending order, Radotruncana calcarata Total Range 
Zone, Globotruncana falsostuarti Partial Range Zone, Gansserina gansseri Interval Zone and 
Abathomphalus mayaroensis Interval Zone (Sarı, 2006a, 2006b, 2008) (Fig. 10). Palaeogene pelagic 
marls forming the base of the Tertiary sequence, locally begin with a thin pelagic limestone-
conglomerates and disconformably overlie various stratigraphic levels of the Upper Cretaceous 
sequence.  
 
The examination of the planktonic foraminifera has yielded the recognition of the two main 
sedimentary breaks within the Upper Cretaceous pelagic sequence. Lower to middle Campanian and 
uppermost Maastrichtian-middle Palaeocene are absent in all measured stratigraphic sections except 
for the Çamlıdere area, from where we do not have enough data (Fig. 10). 
 
Rudist associations of the BDCP 
 
Four rudist lithosomes are observed throughout the Upper Cretaceous platform limestones of the Bey 
Dağları Autochthon (Figs. 10,11):  
 
1) the middle-upper Cenomanian caprinid lithosomes are observed in the Katran Dağ area,  
2) the upper Turonian hippuritid lithosomes are mainly detected in the Korkuteli area and can be 
traced patchily throughout the northern part of the autochthon as a key level,  
3) the Santonian-Campanian hippuritid-radiolitid lithosome and  
4) the upper Campanian-Maastrichtian Joufia-Gorjanovicia lithosome are determined from the 
Susuzdağ area. 
 
The aim of this field trip is to visit the middle-upper Cenomanian caprinid lithosomes and the upper 
Turonian hippuritid lithosomes in this part of the excursion (Figs.10,11). 
 
FIELD TRIP ITINERARY 
 
DAY-1: June 27th, 2008 

Stop-4: Katran Dağ area (caprinid lithosomes) 
 
The oldest rudist assemblages (caprinid lithosomes) are observed in the Katran Dağ area (Fig. 11). The 
medium to thick or massive-bedded neritic limestones of the Yağcaköy Formation are represented by 
abundant occurrences of caprinids and ichthyosarcolitids (caprinid lithosomes). This area is unique 
locality in the autochthon as it has a rich caprinid fauna.  
 
Two sections were measured from the Katran Dağ area. The Karain section includes a rich caprinid 
assemblages throughout the 120-m-thick succession (Figs. 12-14). The lower part of the sequence is 
dominated by caprinids, which are accompanied by gastropods, corals and non-rudist bivalves, while the 
upper part is dominated by ichthyosarcolitids. Many rudists are observed as transported and broken shell 
fragments, which indicates at least intermittent wave action. The Yağca section has the similar caprinid-
bearing neritic limestones at the lower part, which is disconformably overlain by blocky pelagic 
sediments of the Karakirse Formation (Figs. 15,16). The rudist assemblages of the Karain and Yağca 
sections are the same and comprise Ichthyosarcolites bicarinatus (Gemmellaro), Ichthyosarcolites 
triangularis Desmarest, Caprina schiosensis Boehm, Neocaprina gigantea Plenicar, Schiosia cf. 
schiosensis Boehm, Sphaerucaprina woodwardi Gemmellaro, Durania sp., Radiolites sp. and 
Sauvagesia sp. (Fig. 14). Similar associations are widespread in the Mediterranean region and were 
reported from the Cenomanian and the upper Cenomanian of Bosnia-Herzegovina (Sliskovic, 1968), the 
Cenomanian of Croatia (Polsak and Mamuzic, 1969), the lower Cenomanian of France (Bilotte, 1985), 
the Cenomanian of Greece (Accordi et al., 1989), the Cenomanian and the upper Cenomanian of Italy 
(Cherchi et al., 1993), the Cenomanian of Romania (Lupu, 1992) and the Cenomanian of Slovenia 
(Plenicar, 1963). Similar assemblages were also documented from the middle-upper Cenomanian of 
Katran Dağ (Özer, 1988) and Serinhisar (Denizli) (Özer, 1998) in Turkey. The obtained rudist fauna 
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suggest a middle-late Cenomanian age. Likewise, the rather poor benthonic foraminifera assemblages 
also indicate that the age of the middle-upper part of the succession is middle-late Cenomanian (Sarı et 
al., 2008). 

 
Fig. 11. Simplified geological map of the western Taurides showing distribution of the Upper Cretaceous rudist lithosomes 
and location of the field trip stops (modified after Şenel, 1997 and Sarı 2006b). 
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Fig. 13. Outcrop photographs showing the massively-bedded neritic 
limestones of the Karain section, which is represented by abundance of 
caprinids and rare ichthyosarcolitids (caprinid lithosomes), which are 
associated with corals and gastropods at particular levels. a) Rudists are 
mostly found as broken shell fragments, b) Whole sections of rudists also 
present locally (after Sarı, 2006b). 
 

Fig. 12. Karain measured stratigraphic section  
(after Sarı, 2006b; Sarı and Özer, 2008) 
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Fig. 14. Outcrop photographs of the caprinid lithosomes in the Karain section. 1, 2, 3. Transverse sections of the right 
valves of Neocaprina gigantea Plenicar. Note the anterior (oma) and posterior (omp) accesory cavities and canals and 
also the development of external carina (Vb). 4. Caprina schiosensis Boehm. Transverse section of the left valve. Note 
the pallial canals observed as one row of canals comprising fusiform-type canals. 5, 6. Schiosia cf. schiosensis Boehm. 
Transverse sections of the left valves. Note the small rounded and fusiform canals. 7. Caprina schiosensis Boehm. 
Transverse section of the left valve. The fusiform canals are typical for the species. 8. Ichthyosarcolites triangularis 
Desmarest. Transverse section of the right valve. 9. a) Ichthyosarcolites bicarinatus (Gemmellaro). Transverse section of 
the right valve. Note the presence of two ridges (1, 2), which are characteristic features of the species. b) 
Ichthyosarcolites triangularis Desmarest. Transverse section of the right valve. 10. Ichthyosarcolites triangularis 
Desmarest. Transverse section of the right valve. Note the rounded and polygonal canal sections (indicated by the 
arrow). 11. Longitidunal section of the right valve of Ichthyosarcolites sp. The shell is curved and loosely coiled. The 
length of the pencil is 14 cm and the length of the metal part of the pencil is 1.7 cm (after Sarı, 2006b; Sarı and Özer, 
2008). 
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The caprinid-rich neritic limestones are 
dominated by winnowed bioclastic 
rudstone/grainstone microfacies with rich 
rudist fragments and rare corals and gastropods 
(Fig. 17a). Coarse bioclastic grains are well-
rounded, coated with micrite envelopes and 
replaced by sparry calcite. The microfacies 
indicate the dominance of winnowed platform 
edge environment, where lime mud is removed 
because of constant wave action, at or above 
wave base (Wilson, 1975; Flügel, 2004). The 
rudstone/grainstone microfacies rarely alternate 
with the following microfacies (Sarı, 2006b): 
 
* coral framestone (Fig. 17b), 
* packstone with benthonic foraminifera       

and rare intraclasts (Fig. 17c), 
* floatstone with rudist fragments                 

and intraclasts (Fig. 17d). 

Fig. 16. Three photographs from the Yağca section. a) Contact 
relationship between the neritic limestones (NL) and the pelagic 
conglomerates (PC). The pelagic conglomerates of the Karakirse 
Formation disconformably overlie the massive neritic limestones of 
the Yağca Köy Formation along an erosional surface (ES). Which 
indicates an erosion  during deposition of the Karakirse Formation. b) 
The 1-m-thick pelagic conglomerate at the lowermost part of the 
Karakirse Formation, which includes blocks and big pebbles derived 
from the different stratigraphic levels of the neritic and hemipelagic 
limestones. The pebbles have diverse benthonic foraminifera 
assemblage and are embedded in a pelagic lime mud matrix, which 
includes scarce planktonic foraminifera (blocks and pebbles are 
indicated by arrows). c) The overlying pelagic conglomerates, which 
have small pebbles, embedded in red pelagic matrix. The amount and 
the size of pebbles decrease towards the top (after Sarı, 2006b). 

Fig. 15. Yağca measured stratigraphic section 
(after Sarı, 2006b; Özer and Sarı, 2008). 
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Fig. 17. Microfacies photomicrograps of the neritic limestones of the Karain section (caprinid lithosomes). 
Explanations of the microphotographs are given in the text (after Sarı, 2006b).  
 

Stop-5: Korkuteli area (hippuritid lithosomes) 
 
The best outcrops of the hippuritid lithosomes are observed in the Korkuteli area (i.e. Kargalıköy and 
Yörükalan sections) (Figs. 11,18,19). The level in the Korkuteli area is dominated by Vaccinites 
praegiganteus (Toucas), which is associated with small hippuritids and radiolitids. The 20-m-thick 
lithosome is separated from the underlying well-bedded limestones by its massive structure. Numerous 
sections of Vaccinites praegiganteus (Toucas) are seen in the lower part of the lithosome, many in 
growth position in the Kargalıköy section (Figs. 18,19). The abundance of Vaccinites praegiganteus 
(Toucas) decreases towards the top of the lithosome, where radiolitids and sparse small hippuritids 
such as Hippurites socialis Douvillé, Hippuritella resecta (Defrance) and Vaccinites inferus (Douvillé) 
are observed.The lithosome is also observed in the Yörükalan section and east of Ulucak in the 
Korkuteli area 
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Fig. 19. The hippuritid lithosome in the Kargalıköy section. 
The lower part of the lithosome (L) is dominated by V. 
praegiganteus, while the upper part (U) is represented by 
small-sized hippuritids and radiolitids. (Korkuteli-Fethiye 
roadcut). All the photographs appearing in this figure are 
outcrop photographs. 1. Outcrop photograph of the 
hippuritid lithosome in Kargalıköy section (Korkuteli) (the 
level between two lines). 2. An individual of V. 
praegiganteus in growth position in the lower part of the 
lithosome. Note that the right (RV) and left valves (LV) are 
preserved. Many of the specimens have curved right valve. 
3. Transverse (a) and oblique longitidunal (b) sections of the 
right valves of Vaccinites praegiganteus (Toucas) in the 
lower part of the lithosome. Note the closely-spaced fused 
first (P1) and second (P1) pillars, which is the most 
diagnostic feature of the species encountered in the Bey 
Dağları carbonate platform. 4. Sections of small-sized 
radiolitids and hippuritids, which dominate the upper part of 
the lithosome. 5. Scattered sections of small-sized 
hippuritids (H. cf. resecta) in the upper part of the 
lithosome. 6, 7. Transverse sections of the right valves of H. 
resecta in the upper part of the lithosome. 8. Longitidunal 
section of a small radiolitid in the upper part of the 
lithosome. The length of the pencil is 14 cm and the length 
of the metal part of the pencil is 1.7 cm (after Sarı, 2006b; 
Sarı and Özer, 2008). 
 

Fig. 18. Kargalıköy measured stratigraphic section (after 
Sarı, 2006b; Özer and Sarı, 2008). 
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The hippuritid lithosomes are also detected in the Asar Dere, Koparan Tepe and Peçenek Boğazı
sections in the northern part of the autochthon (Fig. 11). The 10-m-thick massive lithosome in the Asar 
Dere section is very similar to that of the Korkuteli area. The hippuritid lithosomes of the Koparan 
Tepe and Peçenek Boğazı sections are different in terms of the abundance of Vaccinites praegiganteus 
(Toucas), the thickness of the lithosomes and the individuals constructing the lithosomes.  Vaccinites 
praegiganteus (Toucas) and small-sized hippuritids are scarce in the Koparan Tepe section, where 
radiolitids and Distefanella species are common. The rudist fauna comprising Vaccinites 
praegiganteus (Toucas), Milovanovicia heraki Polsak, Distefanella bassanii Parona, Biradiolites 
angulosus d’Orbigny, Hippurites socialis Douvillé and Hippuritella resecta (Defrance) indicates the 
late Turonian (Figs. 19). A similar lithosome was also observed in the middle part of the Peçenek 
Boğazı section, where a few individuals of Vaccinites praegiganteus (Toucas) are associated with a 
rudist assemblage comprising Milovanovicia heraki Polsak, Distefanella bassanii Parona, Biradiolites 
angulosus d’Orbigny, Hippurites socialis Douvillé and Hippuritella resecta (Defrance), which 
indicates the late Turonian. These data show that the upper Turonian hippuritid lithosomes are present 
as a marker level in the northernmost part of the autochthon. 
 
The species of the hippuritid lithosomes, especially Vaccinites praegiganteus (Toucas), Vaccinites 
inferus (Douvillé), Hippuritella resecta (Defrance), Milovanovicia heraki Polsak, Distefanella 
bassanii Parona and Biradiolites angulosus d’Orbigny generally show a distrubition in the middle-
upper Turonian beds of the Mediterranean region (many references in Steuber, 2002). However, they 
were also found in the Turonian-Coniacian-Santonian and Campanian beds (references in Steuber, 
2002).  
 
Numerous specimens of Vaccinites praegiganteus (Toucas) have been collected from the hippuritid 
lithosomes of the Korkuteli area (i.e. Kargalıköy and Yörükalan sections). Analysis of geochemically 
well-preserved low-Mg calcite of shells of Vaccinites praegiganteus (Toucas) for 87Sr/86Sr values has 
yielded a late Turonian age. Details of taxonomic and morphologic studies on Vaccinites 
praegiganteus (Toucas) and the techniques of 87Sr/86Sr dating are discussed by Sarı et al. (2004). 
 
Neritic limestones of the Bey Dağları Formation mainly accumulated in a platform interior 
environment that existed from the middle Cenomanian to the Coniacian. Microfacies analysis of the 
neritic limestones have indicated peritidal (tidal flat, ponds and channels), subtidal, shelf (restricted 
circulation), shelf lagoon (open circulation), winnowed edge, organic build up and foreslope 
environments. The planktonic foraminifera-bearing Coniacian-Santonian massive limestones were 
deposited in hemipelagic environment. The following microfacies are distinguished belonging to the 
aforementioned environments. These are the main microfacies and they are transitional and 
intercalated (Fig. 20): 
 
* Laminated peloidal packstone and fenestral mudstone microfacies (Fig. 20a),  
* Alternating cryptalgal and laminated peloidal packstone microfacies,  
* Sparse benthonic foraminifera-bearing non-laminated peloidal packstone/grainstone microfacies 

(Fig. 20b),  
* Rich benthonic foraminifera-bearing wackestone/packstone microfacies (Fig. 20c),  
* Rudist fragments-bearing packstone microfacies (Fig. 20d) (Sarı and Özer, 2001; Sarı, 2006b). 
 
Neritic limestones of the Bey Dağları Formation are overlain by rare planktonic foraminfera and rich 
calcisphere-bearing Coniacian-Santonian massive hemipelagic limestones (Fig. 20e). Rich planktonic 
foraminifera-bearing, well-bedded pelagic limestones of the upper Campanian-upper Maastrichtian 
Akdağ Formation (Fig. 20f) disconformably rest over the hemipelagic limestones along a hardground 
or erosional surface.  
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Fig. 20. Microfacies photomicrographs of the Upper Cretaceous limestones of the Korkuteli area. Explanations 
of the microphotographs are given in the text (after Sarı, 2006b). 
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Conclusions 

Despite the presence of numerous rudist occurrences throughout the Bey Dağları Autochthon there 
have been rather scarce studies dealing with the rudist biostratigraphy. As the benthonic foraminiferal 
assemblages within the Upper Cretaceous platform limestones (especially the post Cenomanian part) 
are generally poor, the biostratigraphy has to rely on rudist bivalves. Four rudist lithosomes are 
observed in the Bey Dağları Autochthon. The oldest rudist assemblages (caprinid lithosomes) are 
observed in the Katran Dağ area. The lithosomes are represented by the abundance of caprinids, which 
suggest a middle-late Cenomanian age. The accompanying poor benthonic foraminiferal assemblages 
also indicate the middle-late Cenomanian age. The upper Turonian hippuritid lithosomes are 
represented by dominance of Vaccinites praegiganteus (Toucas). The best outcrops of the lithosomes 
are observed in the Korkuteli area and they patchily occur throughout the northernmost part of the 
autochthon between Korkuteli and Çamlıdere as a key level. Two of the lithosomes are detected in the 
Susuzdağ area, where the Upper Cretaceous successions are represented by shallow-water platform 
limestones. The hippuritid-radiolitid lithosome from the lowermost part of the sequence is represented 
by mainly hippuritids and radiolitids, which yield a Santonian-Campanian age. The uppermost part of 
the section is characterized by the presence of the Joufia-Gorjanovicia lithosome. The rudist fauna 
suggest a late Campanian-Maastrichtian age for the youngest rudist lithosome. 
 
The obtained data from the four rudist lithosomes have provided new information for the Upper 
Cretaceous biostratigraphy of the Bey Dağları Autochthon. The data have also yielded important 
information for correlation of the Late Cretaceous tethyan carbonate platforms especially in the 
eastern and central Mediterranean regions.  
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