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ABSTRACT 

The Ulukışla Basin (Central Anatolian, Turkey) developed between the Menderes-Taurides Platform and the Niğde-
Kırşehir Metamorphic Massif. Evidence from the basin fill indicates that it evolved with asymmetric tectonics. An 
extensional phase (the Late Cretaceous-Late Paleocene) developed after subduction of the northern branch of 
Neotethyan Ocean. The narrow southern margin of Ulukışla Basin evolved over and in front of the Alihoca Ophi-
olites (remnant of the Neotethyan ocean floor) and it has been characterized with deposition of the agglomerates, 
limestone olistoliths, sandstones and mudstones in submarine slope to deep marine environment. At the same 
time, in the initially the relatively deep then shallow marine environment, broad northern part of the basin includes 
relatively fine-grained sandstones and mudstones overlying by reef limestone, which is interfingered with volca-
nic rocks. Depend on compressional phase (the Late Paleocene and Early Eocene), the basin evolved with the ef-
fect of regional tectonics; patch reefs formed over the volcanic highlands. In addition, volcanics interfingered with 
clastics that contain limestone and volcanic rock fragments. Basin evolution and inversion in this tectonic regime 
has been strongly influenced by deviations originated from overall northward motion of the African-Arabian pla-
tes. Other controls on the sedimentation and basin evolution are local tectonics, sea level changes and irregula-
rity of basement topography.

Keywords: Basin inversion, compression, extension, intra-continental basin, Ulukışla basin.

ÖZ

Ulukışla Havzası (Orta Anadolu, Türkiye) Menderes-Toros Bloğu ve Niğde-Kırşehir Metamorfik Masifi arasında 
gelişmiştir. Havzaya ait dolguların sunduğu kanıtlar, havzanın asimetrik bir şekilde evrimleştiğini göstermektedir. 
Genişlemeli faz (Geç Kretase – Geç Paleosen) Neotetis Okyanusu kuzey kolu tabanının yitime uğraması sonrasında 
gelişmiştir. Ulukışla Havzası’nın dar güney kenarı, Alihoca Ofiyoliti (Neotetis Okyanus tabanı kalıntısı) üzerinde 
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INTRODUCTION

In the context of the tectonic evolution of Tur-
key and its surrounding areas, suture zones and 
the microplates separating these suture zones 
have played an important role (Şengör and 
Yılmaz, 1981; Görür et al., 1984; Göncüoğlu, 
1986; Guezou et al., 1996; Görür and Tüysüz, 
2001; Fig. 1A). The suture zones have been 
evolved as a result of the closing of northern 
and southern branch of the Neotethyan Ocean 
during the Late Cretaceous-Miocene time. The 
tectonic development southern margin of Eura-
sian Plate, the Menderes-Taurides Platform 
and marine realm between these two plates 
were highly influenced by northward movement 
the African and Arabian Plates (northern mar-
gin of the Gondwana; Golonka, 2004). It has 
been suggested that changes in the direction 
and velocity of relative motion of the African 
and Arabian Plates due to development of the 
Atlantic and Indian Oceans (Guiraud and Bos-
worth, 1997) controls the characteristics of the 
volcanism and sedimentary basin evolution in 
and around the Menderes-Taurides Platform.

It is known that many sedimentary basins were 
developed on the Menderes-Taurides Platform 
during the Late Cretaceous-Tertiary (Okay et 
al., 2001; Gürer and Aldanmaz, 2002). Tuzgölü, 
Sivas, Çankırı-Çorum, Kırşehir, Haymana and 
Ulukışla Basins are the main basins (Fig. 1B). 
Earlier researches have improved numerous 
basin models. For example; the Haymana and 
Tuzgölü Basins are fore-arc basin (Görür et al., 
1984) or remnant oceanic basin (Yılmaz et al, 
1997; Görür et al., 1998); the Sivas Basin was 
interpreted as a piggy-back basin (Cater et al., 
1991) or intra-continental basin (Poisson et al., 

1996) and while the Çankırı-Çorum Basin is col-
lision or piggy-back basin (Koçyiğit and Beyhan, 
1998).

The Ulukışla Basin is situated at the southeast-
ern edge of Central Anatolian Basins. This basin 
is restricted by the Niğde-Kırşehir Metamorphic 
Massif to the north; the Bolkar Carbonate Plat-
form (formed the central part of Menderes-Tau-
rides Platform) to the south; the sinistral Ecemiş 
Fault Zone to the east; and the Tuzgölü Basin to 
the west (Fig. 1B). Clark and Robertson (2002) 
implied that the Maastrichtian–Late Eocene 
Ulukışla Basin has carried a great importance 
for understanding the tectonic and sedimentary 
evolution of the Early Tertiary basins of Cen-
tral Anatolia. There are also numerous studies 
on this basin, for example Oktay (1982), Özgül 
(1984), Robertson and Dixon (1984), Yetiş 
(1984), Yetiş and Demirkol (1984), İşler (1988), 
Nazik and Gökçen (1989), Göncüoğlu et al. 
(1991), Çevikbaş and Öztunalı (1992), Görür et 
al. (1998), Clark and Robertson (2002), Akgünlü 
(2003) and Alpaslan et al. (2004, 2006). 

Similar to other Central Anatolian Basins, a 
range of models have been also suggested for 
the evolution of Ulukışla Basin. Some research-
ers offered as a fore-arc basin model (Görür 
et al., 1984, 1998), some of them suggested a 
back-arc basin model (Demirtaşlı et al., 1984), 
others proposed island arc model (Oktay, 1982; 
Baş et al., 1986). Clark and Robertson (2002) 
offered a transtensional basin model, which oc-
curred as a result of the extensional tectonic 
regime. Alpaslan et al. (2004) offered the rifted 
intracontinental basin model. All of these stud-
ies clearly recognize that basin evolution and 
sedimentation were strongly controlled by 

ve önünde gelişmiş olup, deniz altı yamacından derin denize uzanan ortamlarda, aglomera, kireçtaşı olistolitleri, 
kumtaşları ve kiltaşlarının çökelimi ile karakterize edilir. Aynı anda, başlangıçta göreceli derin denizel sonrasında sığ 
denizel ortamda, havzanın daha geniş olan kuzey kısımları, volkanik kayaçlarla ara katkılı resifal kireçtaşlarınca üzer-
lenen ince-taneli kumtaşları ve kiltaşları içermektedir. Bölgesel tektonik şartların değişmesi ile gelişen sıkışma fazına 
(Geç Paleosen – Erken Eosen) bağlı olarak, volkanik yükseltiler ve/veya topografik yükseltiler üzerinde yama resifleri 
gelişmiştir. Ek olarak, volkanikler, kireçtaşı ve volkanik kayaç parçaları içeren kırntılılarla ardalanmaktadır. Havza 
evrimi ve tektonik rejimdeki terslenme, Arap – Afrika plakalarının kuzeye doğru hareketlerinde oluşan sapmalardan 
güçlüce etkilenmiştir. Çökelme ve havza evriminde etkili olan diğer faktörler ise yersel tektonik etkiler, deniz seviyesi 
değişimleri ve temel topografyasının düzensizliğidir.

Anahtar Kelimeler: Havza tektonik rejiminin terslenmesi, sıkışma, genişleme, kıta içi havza, Ulukışla havzası.
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Figure 1. A) Main tectonic sutures of the Middle Eastern Alpides (modified after Guezou et al., 1996). B) The main 
sedimentary basins in the Central Anatolian Block. TB: Tuzgölü Basin; UB: Ulukışla Basin; KB: Kırşehir 
Basin; YB: Yıldızeli Basin; CB: Çankırı-Çorum Basin; SB: Sivas Basin; HB: Haymana Basin; BCP: Bolkar 
Carbonate Platform; NKM: Niğde-Kırşehir Metamorphic Massif (after Clark and Robertson, 2002).

Şekil 1. A) Orta Doğu Alpid kuşağa ait ana tektonik kenet zonları (Guezou vd., 1996’dan değiştirilmiştir). B) Orta 
Anadolu bloğunda yer alan ana sedimanter havzalar. TB: Tuzgölü Havzası; UB: Ulukışla Havzası; KB: 
Kırşehir Havzası; YB: Yıldızeli Havzası; CB: Çankırı-Çorum Havzası; SB: Sivas Havzası; HB: Haymana 
Havzası; BCP: Bolkar Karbonat Platformu; NKM: Niğde-Kırşehir Metamorfik Masifi (Clark ve Robertson, 
2002’den alınmıştır).
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tectonism and volcanism during the Late Cre-
taceous-Eocene. Aim of this study is to deter-
mine sedimentary features of the Ulukışla Basin 
controlled by extensional and compressional 
tectonic regime and to reveal the development 
of the basin within the global tectonic frame.

GEOLOGICAL SETTING 

The stratigraphy of Ulukışla Basin has been as-
signed to in three major geologic units by Al-
paslan et al. (2004) based on previous geologic 
studies. These are; 1) Pre-Upper Cretaceous 
geologic units: the Bolkar Carbonate Platform 
(the Permian to Late Cretaceous; Demirtaşlı et 
al., 1984), the Niğde-Kırşehir Metamorphic Mas-
sif (the Lower Paleozoic-Lower Cretaceous), 
the Alihoca Ophiolites (the Upper Cretaceous); 
2) Upper Cretaceous-Eocene geologic units: 
the Ulukışla Formation, which has been detail 
examined in this study, includes deep sea sedi-
ment, volcano-sedimentary units and shallow 
marine carbonates; 3) Post Eocene geologic 
units: various type volcanites, evaporites and 
continental sedimentary rocks (Figs. 2 and 3).

The Niğde-Kırşehir Metamorphic Massif, lo-
cated in the northern boundary of the Ulukışla 
Basin, includes quartzite, gneiss, amphibolites, 
marble, mica schist, dolomitic marble, cherty 
limestones, granodiorite, monzonite and syenite 
intrusives (Çevikbaş and Öztunalı, 1992). Whit-
ney and Hamilton (2004) showed that the high-
grade basement rocks of massif are polymeta-
morphic character in metamorphism age of the 
Late Cretaceous. The southern part of Ulukışla 
Basin includes the Alihoca Ophiolite and the 
Bolkar Carbonate Platform. The Alihoca Ophio-
lite consists of serpentinized peridotite, pyrox-
enite, ultramafic cumulates, gabbro, microgab-
bro and dyke complex (Alpaslan et al., 2004). 
Some researchers have linked this body to the 
Pozantı-Karsantı Ophiolite that was derived 
from the Northern Neotethyan Ocean and was 
thrust onto northward edge of the Menderes-
Taurides Platform (onto the Bolkar Carbonate 
Platform; Demirtaşlı et al., 1984; Çevikbaş and 
Öztunalı, 1992; Polat and Casey, 1995; White 
et al., 1996; Clark and Robertson, 2002, 2005). 
The Bolkar Carbonate Platform consists of crys-
tallized limestones and marble intercalated with 

shale and dolomites (Demirtaşlı et al., 1984). 
The relations between the Niğde-Kırşehir Meta-
morphic Massif and the Alihoca Ophiolites or 
the Bolkar Carbonate Platform have not been 
observed in the study area.

The Upper Cretaceous-Eocene deposition in 
the Ulukışla Basin has been investigated under 
the different formations name by several pre-
vious researcher (e.g. Demirtaşlı et al., 1984; 
Çevikbaş and Öztunalı, 1992; Clark and Robert-
son, 2002, 2005). However it is thought that all 
of these formations deposited in the same ma-
rine environment, so all of them can be evalu-
ated under same name, the Ulukışla Formation. 
This formation mainly contains fine to coarse-
grained clastic rocks, volcano-sedimentary se-
quences and reef limestones. Akgünlü (2003) 
identified the Shallow Benthic Zone (SBZ) 13-
14-15 biozones in these sequences and implied 
that bottom part of the sequence deposited in 
restricted basin with normal salinity, sandy-
clayey upper part was deposited in “inner shelf 
of open sea” environment. Calk-alkaline and 
shoshonitic dykes consisting of monzonite, tra-
chyte and diorite intruded into this formation 
during and after the sedimentation (Alpaslan 
et al., 2004; Kurt, 2004; Alpaslan et al., 2006; 
Kalelioğlu et al., 2009; Figs. 2 and 3). Four logs 
were measured in this formation in order to de-
termine the certain depositional settings (Fig. 
2). Lithological properties of the logs are going 
to be explained following section in detail. The 
east-west trending thrust faults and symmetri-
cal folding are commonly seen in the Ulukışla 
Formation (Fig. 2). Furthermore, the Ulukışla 
Formation is also cut by the northeast-south-
west trending sinistral strike-slip faults related 
with the Ecemiş Fault Zone.

The first post-Eocene unit is the Oligocene 
Zeyvegediği Anhydrite including turbiditic sand-
stone (Nazik and Gökçen, 1989; Figs. 2 and 
3). The Miocene continental deposits include 
limestone and marl alternations, conglomer-
ates, siltstone and mudstone alternations (Na-
zik and Gökçen, 1989). These sediments mainly 
crop out along the Ecemiş Fault Zone (Ketin 
and Akarsu, 1965; Yetiş, 1984). The Pliocene 
polygenic conglomerates and reddish - green-
ish sandstones unconformable overlie the older 
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Figure 2. Geological map of the study area (Alpaslan et al., 2004).
Şekil 2. Çalışma alanının jeoloji haritası (Alpaslan vd., 2004).
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Figure 3. Generalized stratigraphy section of the study area (Alpaslan et al. 2004; Kurt, 2004).
Şekil 3. Çalışma alanının genelleştirilmiş stratigrafi kesiti (Alpaslan vd., 2004; Kurt, 2004).

units (Çevikbaş and Öztunalı, 1992). The Qua-
ternary alluvial deposits cover the all older geo-
logic units. 

SEDIMENTOLOGY OF THE ULUKIŞLA 
FORMATION

The Ulukışla Formation displays various sedi-
mentary facies in different parts of the basin. 
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80° and 128°. These initial sequences classified 
under the DFT facies. Five meters thick debris 
including sandstone, mudstones and limestone 
fragments, were observed in between 260 and 
265 m of section. This possibly slumped section 
classified under the SF facies. Following fossil 
assemblages were found in the limestone thin 
section. Benthic foraminifera: Gyroidinella man-
ga LE CALVEZ; Planktic foraminifera: Acarinina 
cf. broedermanni (CUSHMAN & BERMUDEZ), 
Morozovella cf. subbotinae (MOROZOVA), Glo-
bigerina sp., Globigerinatheka sp., Catapsydrax 
sp. (Figs. 4 and 5). This section is overlain by the 
uniform beds of limestone and mudstone. Then, 
nearly 10 m thick wackestone-packstone type 
limestone (Back Reef Facies: BR) is observed. 
3.5 m thick packstone-bindstone beds (Reef 
Core Facies: RC) are overlain by the 1 m thick 
basalt flow that starts with limestone fragments 
bearing basalt level. This level is followed by the 
5 m thick wackestone (BR). Upper part of this 
level includes basalt pebble. These limestones 
contain; Benthic foraminifera: Idalina sinjarica 
GRIMSDALE, Anomalina sp., Daviesina sp., Dis-
cocylina sp., Pfendericonus sp., Planorbulina 
sp., Miscellanea sp., Milliolidae, Corals: Lith-
araeopsis subepithecata (OPPENHEIM), Goni-
opora cf. elegans (LEYMERIE), Algae: Amphiroa 
cf. propria (LEMOINE), Archaelithothamnium cf. 
johnsoni ASTRORILLI, Corallina cf. abundans 
LEMOINE, Distichoplax biserialis (DIETRICH), 
Archaelithothamnium sp. and echinoids. This 
thick limestone level is overlain by the 2.7 m 
thick basalt level that contains iddingisitized 
olivine, pyroxene, plagioclase, volcanic ground-
mass and calcite fillings in cracks. The upper 
part of the log contains 1.5 m thick sandy cream 
color, medium bedded wackestone and 6.5 m 
thick wackestone (BR). This level includes; Ben-
thic foraminifera: Miscellanea sp., Pyrgo sp., 
Triloculina sp., Miliolidae; Algae: Amphiroa sp., 
Amphiroa cf. propria (LEMOINE), Distichoplax 
biserialis (DIETRICH), Archaelithothamnium sp., 
bryozoans and ostracods. 

Interpretation: Initial 260 m thick fine-grained 
clastics deposited in relatively deeper marine 
environment (comparing to uppermost part 
of the log). These finer-grained sediments 
covered vast areas in the northern part of the 

The Imrahor log on the northwest margin (Figs. 
2, 4 and 5); the Alihoca log on the southern 
margin (Figs. 2 and 6); the Kırkgeçit log (Figs. 
2 and 7) and the Ardıçlı log in the central part 
of the basin (Figs. 2 and 8) were measured in 
this formation. The sandstone and limestone 
samples were collected for petrographical and 
paleontological purposes. The sandstones are 
named by using of Pettijohn et al. (1987), while 
the limestones are classified according to Dun-
ham (1962) and Embry and Klovan (1972). The 
eight different facies have been separated ac-
cording to lithology, geometry, sedimentary 
structures and fossil contents. These are; Distal 
Fan Turbidite (DFT), Middle Fan Turbidite (MFT), 
Proximal Fan Turbidite (PFT), Slope Facies (SF), 
Open Shelf Facies (OSF), Back Reef (BR), Reef 
Core (RC) and Volcano-sedimentary sequence 
(VS). The initial fourth facies are mainly inclu-
ding clastics with different size. The latter three 
are formed by carbonates. The last one inclu-
des volcanic material alternated with sedimen-
tary rocks. The properties of the facies are eva-
luated in interpretation section of each log ba-
sed on different researchers.

Northern Margin: Imrahor Log 

Description: The basal part of the log (260 m) 
consists of alternations of yellow-grey (weath-
ering color) sandstones and grey-green, lami-
nated mudstones and unconformably overlies 
the basalt. The sandstone / mudstones ratio 
ranges from 1/8-9 to 1/2-3 (abundantly Te and 
lesser extent Td Bouma sequences; Bouma, 
1962). The sandstones are mainly lithic aren-
ite in composition. The quartz and muscovite 
grains are rich in near the bottom, while volcanic 
rock fragments and opaque minerals increase 
towards top of the section. Lamination is com-
mon sedimentary structures in the mudstone 
parts, while in addition to lamination, load cast, 
flow mark, groove mark and ripple mark were 
found in the sandstones. The muscovite, quartz 
and opaque minerals have been found in the 
sandstone in the lower part of section, while 
volcanic rock fragments were found in the up-
per part. The main palaeocurrents directions 
of clastic facies of the log were measured from 
the flute and groove marks, and vary between 
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Figure 4. A) Imrahor Log measured in the northern 
margin of the Ulukışla Basin. B) Explana-
tions for all logs.

Şekil 4. A) Ulukışla Havzası’nın kuzey kenarından 
ölçülmüş İmrahor kesiti. B) Tüm kesitler için 
açıklamalar.

Ulukışla Basin. The Bouma divisions and sedi-
mentary structures of this part indicated that 
the distal turbiditic characters (Mutti, 1992). 
The mudstones were characterized the lower 
energetic environment that permit the deposi-
tion from suspension in pelagic and hemipelag-
ic environment (Prothero and Schwab, 1996). 
The fine-grained sandstone levels were char-
acterized the low-density turbidity current in 
this quiet environment (Prothero and Schwab, 
1996). The high muscovite and quartz contents 
of the lower part are possible indicators of 
feeding from the Niğde-Kırşehir Metamorphic 
Massive. Then uplifting of the northern margin 
cut off this source and volcanic rocks became 
a subsequent source (Figs. 4 and 5). After this 
level, debris including possibly slumped mud-
stones and sandstones may indicate the slope 
environment. Then, limestones intercalated 
with volcanics. The fossil assemblages of the 
limestone and facies characteristics indicate 
reef environment. Initially planktic foraminif-
era bearing wackestone (BR) then depend on 
a shallowing of the environment coral and al-
gae bearing bindstone (RC) deposited. Limes-Limes-
tone facies evolved depending on energy level 
and sea level fluctuation (Fournier et al., 2004). 
Red algae and coral bearing bindstone depo-
sits developed in the higher energetic environ-
ment of reef that is called as reef core (Hec-
kel, 1972; Gül and Eren, 2003). The wackesto-
ne and packstone around the bindstone reflect 
sedimentation in quieter water (Strasser and 
Strohmenger, 1997; Gü, 2007). Then, this envi-Then, this envi-
ronment become back reef, reef limestone dep-
osition was ceased by volcanic rock develop-
ments. The fossil assemblage of reef limestone 
indicates the Upper Paleocene (Thanetian) age. 
Thus, the fine-grained clastic sediment in the 
lower part of the reef limestone section must 
be older this time. 

Southern Margin: Alihoca Log

Description: This log mainly composed of 
coarse-grained clastic rocks and overlies un-
conformable the Upper Cretaceous Alihoca 
Ophiolites (Fig. 6). It starts with nearly 40 m 
thick, red, brown and greenish colored agglom-
erates that include various grain sized basalt 

A
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and andesite pebbles (VS). Then wackestone 
overlies the irregular upper surface of the ag-
glomerate. After this level 150 m thick cover in-
cluding agglomerate and limestone fragments 
were observed. The last agglomerate level of 
this section is overlain by the lithicarenite in-
cluding chert-slate-volcanic rock fragments. 
This normal graded sandstone is followed by 
slumped sandstone and mudstones (SF). Near-
ly ten meters thick erosive based pebble-gran-
ule bearing conglomerates and normal graded 
volcanic rock pebbles bearing conglomerates 

(MFT) overlie the thin to medium bedded cream 
colored limestones. This limestone classified 
as mudstone and wackestone that contain in-
traclast and planktic foraminifera (Globigerini-
dae). Then nearly hundred meter thick clastic 
deposits are observed. Laminated, green color-
ed mudstones are alternated with yellow-grey 
colored medium and thin-bedded, medium and 
fine-grained lithicarenite and lithicwacke type 
sandstones (DFT). Those sandstones contain 
quartz, chert, radiolarite, limestone, volcan-
ic and ophiolite rock fragments with varying 

Figure 5. Field photos of the upper part of the İmrahor Log (section line shows the uppermost of the İmrahor log). 
Şekil 5. İmrahor kesitinin üst kesimine ait arazi fotoğrafları (kesit çizgisi İmrahor kesitinin en üst bölümünü gösterir).

B
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ratio. Load structure is common sedimentary 
structure, while ripple mark, burrow structure, 
erosive base, normal grading and flute mark 
are other sedimentary structures. The palaeo-
current directions measured from imbricated 
clasts and groove and flute marks flow ranges 
between 50° and 95° (Fig. 2). Locally marl levels 
are found in between the mudstones. Then the 
section is ended with slumped mudstone and 
sandstone, erosive based sandstone and marl 
(SF). At the top of the section nearly 250 m thick 
basalt and 5-6 m thick red colored mudstones 
were observed.

Interpretation: the southern margin of the 
Ulukışla Basin is tectonically more active than 
the northern margin. The agglomerates and 
limestone alternations indicated that volcanic 
activity effect on shallow marine sedimentation. 
Intense volcanic activity with an excess vol-
canic rock fragments gave way to deposition of 
agglomerates, during the subsequent quiet pe-
riod mudstone-wackestone deposited (Strasser 
and Strohmenger, 1997; Fournier et al., 2004; 
Gül, 2007). Intraclast content pointed out that 
the local high energy level of environment. The 
sandstones and mudstones may indicate the 
middle-distal submarine fan (MFT-DFT) depo-
sition (Mutti, 1992). The Td and Te are abun-
dant; this mudstone dominant part indicated 
the deposition in low energetic environment 
and suspension in pelagic and hemipelagic 
environment that evaluated under distal fan en-
vironment (Mutti and Ricci, 1972; Shanmugam, 
2002). Normally graded Ta and Tb are locally 
found in the section that indicates the excess 
sediment input and high energetic environment 
than the Imrahor section and point out the mid-
dle fan turbiditic environment (Mutti and Ric-(Mutti and Ric-
ci, 1972; Shanmugam, 2002). The grain com-The grain com-
position of the sandstones indicates polymictic 
nature of source area. Previous researchers 
(Clark and Robertson, 2002; 2005) mentioned 
submarine volcanic activities in the Ulukışla ba-
sin. The agglomerate and slump deposits were 
developed depend on fragments supplied from 
those volcanic. The limestone deposited during 
the quiet environments. 

Figure 6. Alihoca Log measured in the southern mar-
gin of the Ulukışla Basin.

Şekil 6. Ulukışla Havzası’nın güney kenarından 
ölçülmüş Alihoca kesiti.
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Southern Part of Central: Kırkgeçit Log

Description: This log overlies the basalts and 
andesites (Fig.7). It starts with marl-quartzaren-
ite-mudstone alternation that is cut by basalts 
(VS). After the 5 m thick covers, abundantly 
mudstone and siltstone, basalt and marl were 
observed. Before the nearly 35-40 m thick an-
desite and pillow lava-andesite, andesite and 
marl alternations, slumped mudstone and fine-
grained sandstone (SF) were found. After the 
volcanics, grey-green colored, laminated, Mo-
rozovella sp. bearing, nearly 80 m thick mud-
stones (DFT) deposited. These mudstones are 
overlain by the Morozovella gracilis BOLLI bear-
ing wackestones. Then a hundred seventy me-
ter clastic sequence deposited. Several fining 
upward sequences were differentiated in this 
section. Each sequences starts with the pebble 
conglomerates and ends with the normal-grad-
ed sandstone (coarse to fine-grained sandstone) 
and coarse to medium-grained sandstones 
(MFT). Initial part sandstones are classified as a 
lithicwacke including slate, chert, andesite, ba-
salt and limestone fragments with varying ratio. 
Those limestone fragments are the fragments de-
rived from the Upper Paleocene (Thanetian) reef 
limestone. Reverse-graded clastic (PFT) is only 
found in between the 230 and 250 m of section. 
The general paleoflow pattern, measured from 
imbrications, varies between 183° and 250° (Fig. 
2). Those clastic sequences are laterally pinch-
ing out inside the planktic foraminifera bearing 
mudstones and locally limestone. The laminated, 
green-grey colored mudstone deposited in be-
tween the 340 and 455 m (DFT). This mudstone 
level is cut by restricted conglomeratic bod-
ies. The log ends with red colored thin bedded 
wackestone-grainstone then mudstone. The red 
limestone thrusting on clastic rocks include the 
Campanian-Maastrichtian fauna: Planktic fo-
raminifera: Contusotruncana fornicata (PLUM-
MER), Globotruncanita stuartiformis (DALBIEZ); 
Benthic foraminifera: Rotaliidae; red algae, pe-
lecypod shell fragments. The whole section is 
overlain by the andesites.

After the volcanic and clastics alternations, an-
desites and pillow lava from the submarine vol-
canism ceased the sedimentation. Then depend 
on a lowering of energy level and relatively 

deep-quiet environment planktic foraminifera 
bearing 80 m thick mudstone deposited. The 
mudstones were characterized the lower en-
ergetic environment that permit the deposition 
from suspension in pelagic and hemipelagic en-
vironment evaluated as distal turbiditic environ-
ment (Mutti and Ricci, 1972; Mutti, 1992; Pro-Mutti and Ricci, 1972; Mutti, 1992; Pro-Pro-
thero and Schwab, 1996; Shanmugam, 2002). 
After this, restricted coarse-grained clastics 
evolved inside fine-grained clastic depend on 
a sediment input and proximity of source area. 
These coarser clastics are the products of sedi-
ment gravity flow in higher energetic shallow 
marine environment or reworked conglomer-
ates in deep sea environment (Boggs, 1987; 
Cronin and Kidd, 1998). Fine-grained clastics 
that found in the lateral extension of the coarse 
clastics point out the deep sea environment. 
The high energy of environment cause to ero-
sive base, depend on lowering of energy level, 
normally graded beds were deposited in mid-
dle fan turbiditic environment (Mutti and Ric-Mutti and Ric-
ci, 1972; Mutti, 1992; Shanmugam, 2002). In-). In-
creasing of energy level and excess sediment 
input cause to reverse graded clastic deposi-
tion in proximal fan environment (Mutti and Ric-Mutti and Ric-
ci, 1972; Mutti, 1992; Shanmugam, 2002). The 
clastics indicate the excess sediment input 
and high energetic environment than the Imra-
hor section. Upper Paleocene (Thanetian) reef 
limestone fragments of clastics probably de-
rived from the patch reefs seen in the northern 
part of the log area. Then again quiet environ-
ment product laminated mudstones were ob-
served. These younger deposits were thrusted 
by the red colored planktic foraminifera bearing 
Campanian-Maastrichtian limestone and mud-
stones. Narrow region in front of the southern 
margin of the Ulukışla Basin (the Alihoca and 
Kırkgeçit Logs) were filled by the coarser sedi-
ments, while asymmetrically vast areas in the 
northern part were filled by the finer-grained 
clastics (in the Imrahor Log) with a different age.

Northern part of Central: Ardıçlı Log

Description: The lowermost part of this log 
comprises an alternation of agglomerate, an-
desite products of submarine volcanoes 
and planktic foraminifera bearing laminated 
mudstone, marl and limestone (VS; Fig. 8). The 
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Figure 7. Kırkgeçit Log measured in the south of the central part of the Ulukışla Basin.
Şekil 7. Ulukışla Havzası’nın orta kesiminin güneyinden ölçülmüş Kırkgeçit kesiti.
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limestone levels are classified as a wackestone/
packstone. The following fauna has been fixed 
from mudstones and limestones: Planktik fo-
raminifera: Globigerina cf. linaperta FINLEY, 
Acarinina sp., Globigerinatheka sp., Morozovel-
la sp.; radiolarian, pelecypoda, ostracoda, rare 
echinoids and benthic foraminifer’s fragments. 
Paleontological data points out the Eocene age. 
The basal part of the detail log contains fifteen 
meter thick; fining upward channelized se-
quence including abundant volcanic rock frag-
ments and opaque minerals derived from sur-
rounding volcanic rocks. The sandier section 
of these bottom levels classified as lithicwacke 
that locally cuts by granule and pebble bear-
ing channel conglomerates (MFT). The up-
per thirty meter of the log contains limestone 
(OSF). Initially medium-thick bedded, white 
colored, packstone with abundant benthic fo-
raminifera (60-70 %) and lesser extent quartz 
(0-20 %) are found. Then thin to medium bed-
ded wackestone, thickly bedded grainstone 
and medium-thick bedded wackestone with 
abundant quartz (0-40 %) and lesser extent 
benthic foraminifera (20-30 %) are observed. 
At the top of section, medium-thick bedded 
packstone with abundant benthic foraminifera 
(50-60 %) and lesser extent muscovite (0-20 
%) were observed. These microfacies contain 
following fauna; Benthic foraminifera: Alveolina 
cf. corbarica HOTTINGER, Alveolina ellipsoida-
lis SCHWAGER, Assilina cf. prisca SCHAUB, 
Asterigerina cf. rotula KAUFMANN, Asterocy-
clina stella taramellii MUNIER CHALMAS, Dis-
cocylina archiaci bartholomei (SCHLUMBERG-
ER), Discocyclina scalaris (SCHLUMBERGER), 
Gyroidinella magna LE CALVEZ, Lockhartia 
haimei (DAVIES), Nummulites cf. minervensis 
SCHAUB, Nummulites cf. atacicus LEYMERIE, 
Orbitocylpeus ramaraoi crimensis LESS, Orbi-
tocylpeus ramaraoi ramaraoi (SAMANTA), Roni-
cothalia cf. couisensis (d’ARCHIAC), Rotalia 
trochidiformis LAMARCK, Alveolina sp., As-
silina sp., Asterocyclina sp., Chrysalidina sp., 
Opthalmidium sp., Orbitoclypeus sp., and Orbi-
tolites sp. This fossil assemblage indicates the 
early to late Lower Eocene (the Ilerdian-Cuisian; 
Fig. 8). The section is nonconformably overlain 
by the andesites.

Figure 8. Ardıçlı Log measured in the north of the cen-
tral part of the Ulukışla Basin.

Şekil 8. Ulukışla Havzası’nın orta kesimin kuzeyinden 
ölçülmüş Ardıçlı kesiti.
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Interpretation: Intense submarine volcanic ac-
tivity with an excess volcanic rock fragments 
gave way to deposition of andesites pebbles 
bearing agglomerates, during the subsequent 
quiet period mudstone and limestone de-
veloped depend on low sediment input and 
relatively deeper marine environmental condi-
tion (Strasser and Strohmenger, 1997; Fourni-(Strasser and Strohmenger, 1997; Fourni-
er et al., 2004; Gül, 2007). High sediment in- High sediment in-
put caused the lithic wacke and channelized 
coarser conglomerate evolutions. Normally 
graded clastics indicate the excess sediment 
input and high energy level in the middle fan 
turbiditic environment (Mutti and Ricci, 1972; 
Shanmugam, 2002). Then, sediment input was 
decreasing, and carbonates started to deposi-
tion. The types, abundance and size of the ben-
thic foraminifera indicate suitable open shelf 
conditions. However, the high quantity extra-
clast (quartz + muscovite) and grainstone in the 
middle level of limestone indicates the higher 
energy environment (Fig. 8). 

Some small reefal mounds surrounded by rela-
tively deeper marine mudstone crop out be-
tween the Ardıçlı and İmrahor logs. Bioclasts 
bearing wackestone and packstone around the 
bindstone bearing patch reef core reflect sedi-
mentation in quieter water (Strasser and Stroh-
menger, 1997). These reefs include: Benthic 
foraminifera: Cuvillerina sireli İNAN, Gypsina 
linearis (HANZAWA), Miscellanea primitiva 
RAHAGHI, Rotalia trochidiformis LAMARCK, 
Discocyclina sp. Algae: Distichoplax biserialis 
(DIETRICH), Corallina cf. abundans LEMOINE, 
Amphiroa cf. propria (LEMOINE). This fossil 
assemblage indicates the Upper Paleocene 
(Thanetian). These reefs show the existence 
of a shallow marine environment before the 
Eocene. The limestone in the Başmakçı Hill 
located in this area has been termed as the 
Başmakçı Limestone (Çevikbaş and Öztunalı, 
1992) or the Başmakçı Member (Demirtaşlı et 
al., 1984; Clark and Robertson, 2002, 2005). 
Çevikbaş and Öztunalı (1992) suggested the 
Upper Paleocene age for this limestone, while 
Demirtaşlı et al., (1984) and Clark and Rob-
ertson (2002, 2005) consider it to be the Early 
Eocene.

LATE CRETACEOUS-EOCENE GEOLOGIC 
EVOLUTION OF THE ULUKIŞLA BASIN

The lateral and vertical stratigraphy changings, 
facies distribution and asymmetrical deposi-
tional characteristics demonstrate the two-
phased tectono-sedimentary evolution in the 
Ulukışla Basin; the Late Cretaceous-Late Pale-
ocene Extensional phase and the Late Pale-
ocene-Eocene Compressional phase. 

Interpretation of the Late Cretaceous- Late 
Paleocene (Thanetian) Extensional Phase 

Firstly, the Upper Cretaceous shallow marine 
environment limestone (unconformable rest-
ing on older rocks) was deposited in the nar-
row region in front of the southern margin of the 
basin (the Campanian-Maastrichtian limestone 
of Kırkgeçit Log). The narrow southern margin 
was tectonically more active than northern mar-
gin because of the earlier subduction of north-
ern branch of the Neotethyan Ocean and re-
lated ophiolite emplacement. In addition to the 
agglomerates (VS), limestones, turbiditic clastic 
rocks (DFT) and slumped (SF) submarine slope 
deposits were deposited in this margin. The 
alkaline volcanism in form of pillow lavas and 
massive lava flows reflect post collision exten-
sion within the sedimentary sequence during 
this stage (Alpaslan et al., 2004).

The northern-northwestern margin, during the 
tectonic quiescence, was covered by large 
and relatively deeper water until the Late Pale-
ocene (Thanetian). The fine grained sandstone 
and laminated mudstone (DFT) deposited 
during this time interval. The sandstones of 
the northern region (observed in the bottom 
part of İmrahor log) were initially fed from the 
Niğde-Kırşehir Metamorphic Massif, then from 
the younger volcanic rocks. Later, the red al-
gae bearing patch reefs (RC; surrounded by 
fine-grained clastics and marl, BR) evolved 
in this area. The examples of the Paleocene 
patch reefs also occur in the area between the 
Başmakçı Village and the Ardıçlı Log. Such 
reefs need clear, well oxygenated, warm and 
high nutrient environment (Strasser and Stro-
hmenger, 1997; Gül and Eren, 2003; Gül, 
2007). Topographically higher areas (formed 
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as a result of the volcanic activities or uplift-
ing) created the suitable environmental condi-
tion for the reef development. The reef lime-
stone deposition interrupted time to time by 

syn-sedimentary volcanism (Fig. 9A). Because 
the materials erupted from the volcanoes dete-
riorated the environmental conditions.

Figure 9. A) Schematic diagram showing the geologic evolution of the Ulukışla Basin during the Late Cretaceous – 
Late Paleocene (Thanetian). B) Schematic diagram showing the geologic evolution of the Ulukışla Basin 
during the Late Paleocene (Thanetian) – Eocene. (not to scale)

Şekil 9. A) Ulukışla Havzası’nın Geç Kretase – Geç Paleosen (Tanesiyen) dönemindeki jeolojik evrimini gösteren 
şematik blok diyagram. B) Ulukışla Havzası’nın Geç Paleosen (Tanesiyen) – Eosen dönemindeki jeolojik 
evrimini gösteren şematik blok diyagram.(ölçeksiz)
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Interpretation of the Late Paleocene-Eocene 
Compressional Phase

The regional uplifting caused breaking of north-
west and southern margin of the basin and sea 
regressed asymmetrically towards the central 
part of the basin. On southern flank of the ba-
sin, shallow marine deposition represented with 
limestone-marlstone alternation (the Kırkgeçit 
log) changes into clastic dominated deposi-
tion as a result of the subsidence of basin with 
continuous regression. Despite the basal units 
composing of channelized coarse clastics 
(MFT, PFT), younger units contains sediments 
derived from the Paleocene reef limestone. Fur-
thermore, the continuous basin margin uplifting 
and basin subsidence caused the deepening 
of environment and sandy/muddy turbidites 
deposition (DFT). These facies and/or environ-
mental changings can be attributed to strong 
tectonic effect in the Ulukışla Basin. Intense 
tectonic activities caused to coarser clastics 
evolution (MFT, PFT). 

Sedimentation on northern central margin of 
the basin started with the deep sea mudstone, 
limestone and submarine andesitic rock alter-
nations (VS) synchronously with thrusting. The 
fossil content listed in the Ardıçlı Log section 
point out the relatively deeper marine environ-
ment. Possible sea level fallings and tectonic 
activities caused to deposition of coarser chan-
nelized deposits. Then open shelf environment 
(OSF) evolved presumably due to shallowing of 
the area, and extraclast-rich and abundant ben-
thic foraminifera-bearing limestone (fossil con-
tents listed in the Ardıçlı Log section) deposited. 
Thus the northern and southern flanks of this 
intracontinental basin reveal significantly differ-
ent depositional features appear to have been 
separated by the local uplift may evolved due to 
tectonic and/or magmatic activity (Fig. 9B). 

Final closure of the Ulukışla Basin was achieved 
by compressional deformation at the end of 
Eocene, orientated perpendicular to the E–W 
axis of the basin. The subsequent uplift and 
erosion resulted in the sub-Oligocene uncon-
formity, as observed around the Ulukışla Basin 
(Clark and Robertson, 2005). The compres-
sional regime has been characterized by the 

southward thrusting and E-W trending folds (Fig. 
2). In the southern part of basin, the main E-W 
trending thrust zone allowed the emplacement 
of the calk-alkaline diorites (Kurt, 2004). The on-
going compression has also resulted with em-
placement of the shoshonitic dykes (Kurt, 2004). 

DISCUSSION AND CONCLUSIONS 

Turner and Williams (2004) indicated that the 
sedimentary basin inversion is compressing 
of formerly extensional basins. The basin in-
version caused that the basin exhumation and 
significant sedimentary deposits changes. Sev-
eral inversion basins evolution reported by dif-
ferent researcher in different areas during the 
Late Cretaceous and the Early Tertiary time co-
eval with the Ulukışla Basin. The Ulukışla Basin 
evolved under the effect of Alpine Orogeny. The 
compressional region from Spain to Turkey was 
closely attributed to northern movement ratio of 
the Arabian and African Plates depend on the 
Alpine Orogeny (Boccaletti et al.,1988; Binks 
and Fairhead, 1992; Bosworth, 1992; Guriaud et 
al., 1992; Guriaud and Bosworth, 1997). Moreo-
ver, the sedimentary basin inversion in the some 
African Basin, for example SW and central part 
of the Somalia (from the Triassic to the Early 
Cretaceous extension, then continue with the 
compressive phase with folding and faulting), 
was attributed with changes of the Indian Ocean 
spreading (Boccaletti et al.,1988). The exten-
sions of East and Central Africa during the Late 
Cretaceous, wrench faulting and basin inversion 
of it during the Early Tertiary time was evolved 
under the effects of both the Indian and Atlan-
tic Ocean spreading ratios changes (Bosworth, 
1992; Guriaud et al., 1992). Guiraud and Bos-
worth, (1997) emphasized that several basins 
along the Tethyan margin from the Morocco to 
the Syrian Arc were folded and inverted during 
the Early Tertiary time. Similar inversion basin 
evolution was also reported in front of the NW 
European Alpine Foreland basin (Ziegler, 1987a, 
1987b). Ziegler et al. (1995) reported Cenozoic 
inversion effected basins some 1600 km from 
the Alpine front. Golonka (2004) schematically 
shows inversion affects over the southern mar-
gins of the Eurasian Plates; in and around the 
Turkey and the Central Europe.
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Guiraud and Bosworth, (1997) shows the mag-
netic anomalies, tectonic events in Africa-Ara-
bian Plates and related motion of the Africa 
against the Eurasian. The northern movement 
of African Plate during the Campanian depend 
on the Atlantic Ocean spreading caused clos-
ing of the Neotethyan Ocean and ophiolite em-
placement. Rifting of the northern margin of the 
African and Arabian Plates during the Campani-
an-Maastrichtian time referred to an extension-
al regime in the Ulukışla Basin. Clark and Rob-
ertson (2002, 2005) consider the Ulukışla Basin 
to have formed in response to extensional, or 
transtensional processes in the Early Tertiary 
time. The extensional phase in the Ulukışla Ba-
sin is characterized by the finer-grained clas-
tics deposition in wide, relatively deeper marine 
environment in northern margin, while coarser-
clastics are observed in narrow southern margin, 
which is tectonically more active. Subsequent 
northern movement of the African and Arabian 
Plates were not tolerated with the Neotethyan 
Ocean Crust due to subduction. Thus, the com-
pressional regime developed in the study area. 
Depend on compressional phase; initially deep-
er marine environments, then shallow marine 
environment (host the Paleocene reefs) were 
observed. Those reefs are locally intercalated 
with the volcanic materials. The sedimentation 
shifting through the basin interior were evolved 
depends on regional uplifting, the Eocene sedi-
mentation including reef limestone and clastics 
deposited. It is accompanied with calk-alkaline 
diorites and shoshonitic dykes (Kurt, 2004). 
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