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ABSTRACT 

 The Haymana Basin is located in the south of the Izmir-Ankara suture zone in Central 

Anatolia, Turkey. Convergence and collision of the Eurasia and Godwana continents during the 

late Cretaceous to the late Eocene caused the formation of the Haymana Basin and the Izmir-

Ankara suture zone (Sengor and Yilmaz, 1981; Gorur et al., 1984, 1998; Kocyigit et al., 1988; 

Kocyigit, 1991, Huseynov, 2007). Although detailed stratigraphic and sedimentologic studies of 

different rock units in the Haymana Basin have been carried out (Unalan et al., 1976, Ciner et al., 

1995, Ciner et al., 1996, Derman, 2007), the tectonic origin and fault mechanisms in the basin 

remain controversial. Some researchers proposed that the Haymana Basin formed as a forearc 

basin and cited the existence of calc-alkaline Galatean volcanics and ophiolitic basement as 

evidence for its forearc basin origin (e.g., Sengor and Yilmaz 1981; Gorur et al., 1984; Esmeray, 

2008).  Recently, it has been proposed that the Haymana Basin is a foreland basin developed on 

the footwall block of the leading edge thrust of the Izmir-Ankara suture zone (Gulyuz et. al., 

2014).  

 In this study, four seismic reflection profiles and well log data were used to investigate 

structural evolution of the Haymana Basin along with five geologic cross sections based on 

geologic mapping and field study during the summer of 2015. Interpretation of the depth 

converted seismic profiles and cross sections constructed during this study suggest that a 

detached thrust fault system brings the Cretaceous Derekoy ophiolites to the surface. The pillow 

basalt and deep marine sedimentary rocks were observed and mapped at the surface during the 
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field study. This section constitutes the base of the Haymana basin sedimentary succession.  This 

study suggests that the Haymana Basin initiated as a forearc basin in late Cretaceous and 

continued to receive sediments in the forearc setting until the middle Eocene. 
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1. INTRODUCTION 

 

Central Anatolia, Turkey contains several sedimentary basins that developed in relation to 

the closure of the northern branch of the Neotethys Ocean and formation of the Izmir Ankara 

suture zone from, the late Cretaceous to Miocene  (Şengör and Yılmaz, 1981; Okay, 1986; 

Sengör, 1990; Stampfli and Borel, 2002; Moix et al., 2008; Oberhänsli et al., 2010a; Pourteau, 

2011) (Figure 1). The largest of these basins is the Tuzgolu Basin, which covers about 28,000 

km
2
.  The basin is made out of two subbasins, the Haymana and Tuzgolu basins containing thick 

sedimentary rocks ranging in age from the late Cretaceous to Quaternary (Figure 1).  

This study is concerned with the Haymana Basin, which contains more than 5,000 m of 

mildly deformed sedimentary rocks in the center of the basin (Ciner et al., 1995). These rocks 

consist of shallow to deep marine clastics, carbonates, and evaporates along with terrestrial 

fluvial and lacustrine deposits. The Cretaceous to Paleocene sedimentary rocks unconformably 

overlie the Jurassic marine carbonate rocks. They are characterized by the presence of turbiditic 

sequences, shallow marine clastics and reef carbonates that were deposited toward the NW 

margin of the basin in lacustrine and fluvial environments during the Paleocene epoch. Deep 

marine sedimentation occurred to the SE within the basin. Sandy and nummulite-bearing 

limestones were deposited on the shelf of a shallow transgressive sea during the early to middle 

Eocene epoch (Ciner et al., 1995).  
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Figure 1 - Index map showing major basins and tectonic elements of Central Anatolia. Stippled 

Area: Izmir-Ankara suture zone in which the ophiolitic melange of the Anatolian Complex is 

discontinuously exposed; EAFZ: East Anatolian fault zone; NAFZ: North Anatolian fault zone 

(modified from Cemen et al., 1999).  

 

Even though previous studies have focused on the stratigraphy and sedimentology of the 

Haymana Basin (Unalan et al., 1976, Ciner et al., 1995, Ciner et al., 1996, Derman, 2007), the 

tectonic origin and fault mechanism of the basin remain poorly understood. Several authors 

proposed that the Haymana Basin was formed as a forearc basin along the Izmir-Ankara Ocean 

subduction zone complex (e.g., Sengor and Yilmaz, 1981; Gorur et al., 1984; Esmeray, 2008). 

The evidence for the forearc origin includes: a) existence of the calc-alkaline Tertiary Galatean 

volcanics to the north of the basin, and b) the presence of the ophiolitic rocks on the hanging 

wall of the thrust fault (Derekoy fault), which borders the basin to the north (Figure 2). The 
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ophiolitic rocks have not been penetrated by any well in the subsurface below the Cretaceous 

sedimentary succession in the footwall of the Derekoy thrust fault. The only well drilled in the 

area is the Eskipolatli1 well which reaches the top of the late Cretaceous Haymana formation.   

 

 

 

 

Figure 2 - Schematic cross section showing the structural setting of the Haymana Basin during 

the Campanian (Cretaceous) to the Lutetian (Eocene) (Kocyigit, 1991). 

 

It has been recently suggested by Gulyuz et al. (2014) that the Haymana Basin may be a 

foreland basin developed on the footwall block of the leading edge thrust of the Izmir-Ankara 

suture zone. They suggested that the Haymana Basin includes the late Cretaceous forearc 

sedimentary sequences which are coarsening upward and Eocene foreland sedimentary 

sequences fining upwards.   
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1.1 Statement of Problem 

 

The main purpose of this study is to investigate the origin and structural evolution of the 

Haymana Basin.  If the basement of the basin contains forearc basin substratum such as a 

subduction complex (Fisher et al., 2004), then the basin is a forearc basin (Figure 2). If the base 

of the basin is Triassic to Jurassic miogeoclinal rocks deposited along the passive margin of the 

Taurid-Anatolide microcontinent to the south along the northern branch of the Neothetys Ocean 

(Izmir-Ankara Ocean), then the basin is a foreland basin.   

 

1.2 Forearc and Foreland Basins 

 

Forearc basins form between the subduction zones, which are marked by the axes of trench, 

and a magmatic arc (Ingersoll and Busby, 1995; Fisher et al., 2004). Sedimentation of the forearc 

basins is coetaneous with volcanism in the arc massif and deformation and metamorphism of the 

subduction complex (Figure 3-A).  Most forearc basin sediments consist of interbedded 

sandstone and shale with conglomeratic intervals (Ingersoll and Busby 1995). Forearc basins 

may be preserved with only minor structural modification where subduction zones along 

continental margins or the flanks of the island arcs are supplanted by transform systems of 

mainly lateral slip between crustal blocks and adjacent seafloor (Figure 3-B) (Ingersoll and 

Busby, 1995). The sedimentary assemblages of forearc basins are incorporated with varying 

tectonic overprints of deformation and metamorphism into resulting suture belts where  

subduction of adjacent oceanic lithosphere results in the suturing of island arcs or active 

continental margins to other crustal blocks (Figure 3-C) (Ingersoll and Busby, 1995). 
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Figure 3 - Tectonic settings of forearc and foreland basins: (A) Origin of the forearc basin within 

an arc-trench system, B) Preservation of the basin remnant after conversion of subduction to 

transform slip, and C) Deformation of the basin fill by incorporation into the suture belt of a 

collisional orogenic system. Foreland basins form in the footwall of the leading edge thrust of the 

prograding thrusts of the subduction complex. Symbols: AM: Arc Massif, FB: Forearc Basin, 

FO: Forearc Ophiolite, SC: Subduction Complex (Ingersoll and Busby, 1995). 
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Foreland basins form in front of prograding thrust sheets in the accretionary prism (Figure 4). 

The first step in the formation of a foreland basin is the initial loading of the overriding plate on 

the continental margin below sea level (Figure 4-A) (Ingersoll and Busby, 1995). Shortening 

continues, and overthrust blocks start to reach above sea level. Deep marine clastic wedges form 

with increasing deposition of sediments (Figure 4-B) (Ingersoll and Busby, 1995). Then, 

topographic uplift occurs as a result of the continued shortening, which causes arc accretion 

(Figure 4-C). Finally, sediments fill the basin, and the conditions change from deep marine to 

shallow marine to nonmarine (terrestrial) environments (Figure 4-C) (Ingersoll and Busby, 

1995). 

 

Figure 4 - Idealized model for terrane accretion and development of sedimentary succession in a 

peripheral foreland basin. (Ingersoll and Busby, 1995). 
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1.3 Ophiolites 

 

Ophiolites are fragments of the oceanic lithosphere that have been tectonically emplaced on 

land (Stern et al., 2012). According to the 1972 Penrose Conference definition, ophiolites contain 

tectonized peridotite, gabbro, sheeted dikes, and pillow basalt (Anonymous, 1972). Intact 

sections of ophiolites defined in this definition are rarely found in outcrops because ophiolites 

are faulted and fragmented during their emplacement. Therefore, Stern et al. (2012) proposed a 

new definition for a better understanding of ophiolites. According to their definition, an ophiolite 

must include a significant proportion of the harz burgitic peridotite (depleted mantle) and pillow 

basalt, but gabbro and sheeted dikes may be missing on condition that there should be associated 

deep marine sediments especially in the foearc setting.  During this study, ophiolites with 

serpentines were observed on the hanging wall of the Derekey thrust bordering the Haymana 

Basin to the north.  The ophiolites were formed as Suprasubduction Ophiolites (Dilek and 

Furnes, 2014).  Deep marine radiolitic chert sediments associated with pillow lava were found at 

the base of the Haymana Basin sedimentary succession on the footwall of the Derekoy thrust.  

Ophiolites show tectonic sutures that represent both the location of ancient oceans and 

convergent plate boundaries (Dilek, 2003). Four different ophiolite types are defined by Dilek 

(2008) on the basis of their structural architecture, geochemical fingerprints, and tectonic 

evolutionary paths. Continental margin ophiolites form in small rift basins and may include 

exhumed subcontinental lithospheric mantle. Suprasubduction zone ophiolites form in extended 

arc-forearc to backarc settings. Plume or Caribbean type ophiolites form in plume proximal 

ridges and oceanic plateaus. Volcanic arc or Sierran-type ophiolites form in ensimatic arc 

settings (Dilek, 2008).



8 

 

2. GEOLOGIC OVERVIEW OF THE HAYMANA BASIN 

 

During the Mesozoic and Cenozoic eras, numerous small continental blocks formed related 

to the closure of several Tethyan oceanic basins. These basins form present day Turkey (Şengör 

and Yılmaz, 1981; Okay, 1986; Sengör, 1990; Stampfli and Borel, 2002; Moix et al., 2008; 

Oberhänsli et al., 2010; Pourteau, 2011). Northern Turkey is formed by the Pontides, a polystage 

fold-thrust belt. The Sakarya Zone, which occupies a wide part of this region, contains the 

Precambrian to Paleozoic crystalline basement, the late Triassic blueschist and eclogites, and the 

non-metamorphosed Jurassic-Eocene sedimentary cover (Tekeli, 1981; Okay and Monié, 1997; 

Pourteau, 2011). Western and Southern Turkey are covered by the Anatolide-Tauride block, 

which consists of the metamorphosed and non-metamorphosed Precambrian to Eocene rocks 

(Okay and Tuysuz, 1999; Pourteau, 2011). Central Turkey is generally composed of the late 

Cretaceous intrusions and Barrovian type metamorphic rocks, known as the Central Anatolian 

Crystalline Complex (Goncuoglu et al., 1997; Pourteau, 2011) (Figure 5). 
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Figure 5 – Ophiolites, sutures, and continental blocks in Western and Central Turkey. BO = 

Beysehir Ophiolite, CkB = Cankiri Basin, HB = Haymana Basin, SO = Sarikaman Ophiolite, TB 

= Tuzgolu Basin, and UB = Ulukisla Basin (Hinsbergen et al., 2016).  
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In the late Cretaceous, ophiolitic rocks formed within the Izmir-Ankara Ocean (Northern 

Neotethys) and arc volcanism accompanied the subduction zone under the Eurasian plate. 

Convergence and ultimate collision between the Eurasian continent to the north and the 

Gondwana continent to the south resulted in the closure of the Izmir-Ankara Ocean and 

formation of the Izmir-Ankara suture zone during the Miocene (Robertson et al., 2012) (Figure 

6).  

 

 

 

Figure 6 – The late Cretaceous and middle Eocene paleogeography of Central Anatolia, Turkey 

and surrounding regions. The Haymana Basin is located to the east of the Kirsehir block in 

Central Anatolia (Robertson et al., 2012). 
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2.1 Previous Studies 

 

In the Haymana Basin, many researchers have conducted various geological and geophysical 

studies for different purposes. Unalan et al. (1976), studied stratigraphy and sedimentology of the 

upper Cretaceous-lower Tertiary sedimentary rocks in the Haymana – Polatli region (SW of 

Ankara). They identified the Temirozu, Mollaresul, and Derekoy formations as basal units of the 

basin and described the basic stratigraphy of the basin as follows: The Maastrichtian Haymana 

formation, composed of sandstone-shale alternations, overlain conformably by the Beyobasi 

formation composed of sandstones and conglomerates. The Paleocene sedimentary rocks contain 

the Kartal formation consisting of red terrestrial sediments, Caldag and Yesilyurt formations 

with limestones blocks; the Kirkavak formation composed of limestone and marl depositions; 

Ilginlikdere and Eskipolatli formations with shale and sandstone units. The Eocene sedimentary 

rocks comprise Beldede and Cayraz formations with limestone and conglomerate units (Figure 

7).  

Sengor and Yilmaz (1981), Gorur et al., (1984), Kocyigit et al., (1988), and Kocyigit (1991) 

proposed that the Haymana Basin developed as a result of the closure of the northern branch of 

the Neotethys Ocean and formation of the Izmir-Ankara suture zone. They suggested that the 

presence of the nearby Galatean Tertiary calc-alkaline volcanism and the ophiolitic rocks (Figure 

2) may be considered as evidence for the formation of the Haymana Basin in an accretionary 

wedge that was active in the late Cretaceous-late Eocene during the formation of the Izmir-

Ankara suture zone. 

 



12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7- Geology map of the Haymana Basin (Unalan et al., 1976).
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Yalcinkaya (2007) measured stratigraphic sections on the southern and northern flanks of the 

Haymana anticline. Sequence stratigraphy data suggest that while the northern flank of the 

Haymana anticline represents a high energy shallow zone with the reservoir quality sandstone 

units of the Haymana formation, the southern flank of the anticline has a deep zone, which 

represent a low energy sedimentary environment.  

Gulyuz, et al., (2014) conducted a detailed analysis of the stratigraphy and sedimentology of 

the Haymana Basin using a combination of palaeomagnetic and thermochronometric data. Their 

aim was to unravel the subduction and subsequent collision history of the Neotethys in the region 

and analyze the structural evolution of the Haymana Basin since its formation. They proposed 

that the Haymana Basin was a forearc basin developed at the southern margin of Eurasia along 

the northwards subducted Neotethys Ocean. During the Palaeogene, the basin evolved into a 

foreland basin in front of a fold and thrust belt that developed during continental collision. The 

northward movement of the Kirsehir block caused the basin to rotate around the vertical axes, 

whereas the thrust propagation promoted its exhumation. 

2.2    Structural Geology 

 

The Derekoy thrust, which bounds the Haymana Basin to the north and the northeast, was 

formed as a part of the Izmir-Ankara suture zone in the late Eocene during the final closure of 

the northern branch of the Neotethys. Collision of the Sakarya microcontinent with the northern 

edge of the Tauride-Anatolide platform during this closure caused the Eocene compressional 

tectonics and formation of the E-W trending anticlines and synclines in the Haymana Basin 

(Figure 8). As a result of this tectonism, the Cretaceous ophiolitic rocks were carried over the 

Maastrichtian to Eocene sedimentary rocks of Haymana Basin (Figures 1 and 5) (Cemen et al., 

1999; Hinsbergen et al., 2016). 
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The Yeniceoba fault zone (Figure 8), exposed on the southwestern part of the Haymana 

Basin, was formed in the late Miocene during tectonic movements in Anatolia (Cemen et al., 

1999). The fault zone contains NW-SE trending faults and is about 130 km long (Ozsayin et al., 

2007). It brings Paleozoic basement rocks and the overlying sedimentary succession to the 

surface of the Haymana Basin. Similarly, the Paleocene Kartal, Caldag and Yesilyurt formations 

are exposed at several locations along the fault zone (Cemen et al., 1999).  

 

Figure 8 – Generalized geologic map of the Haymana Basin showing major rock units and 

structural features (modified from Cemen et al., 1999). 
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2.3 Stratigraphy  

 

The sedimentary successions of the Haymana Basin unconformably overly the Triassic to 

late Cretaceous basement rocks (Figure 10). The Triassic Temirozu formation, composed of 

limestone blocks with meta-greywacke, is exposed in the southern and western parts of the 

Haymana Basin. The upper Jurassic–lower Cretaceous Mollaresul formation, containing mostly 

massive bedded limestone, unconformably overlies the Temirozu formation.  

The Maastrichtian to upper Eocene sedimentary sequence of the basin is more than 5 km 

thick (Unalan et al., 1976; Gorur, 1981, Esmeray, 2008). The sequence is dominated mostly by 

deep-marine flysch. The center of the basin consists of mainly turbidite sediments, whereas there 

are platform carbonates and continental red beds towards the margins (Yuksel, 1970; Gorur, 

1981; Ciner, 1992, Esmeray, 2008). The basin also contains local reefal build-ups and some 

volcanic intercalations. 

During the late Cretaceous, the Derekoy formation, composed of limestone, serpentinite, 

radiolarite and volcanic blocks, was deposited. The Haymana and Beyobasi formations, with 

sandstone-shale alternations and sandstone-conglomerates deposits, overlie the Derekoy 

formation. The Kartal, Caldag, and Yesilyurt formations were deposited in the Paleocene and 

consist of mainly sandstone, marl, and limestone deposits. The Kirkkavak, Ilginlikdere and 

Eskipolatli formations covered these formations with sandstone, limestone and conglomerate 

deposits in the late Paleocene. During the Eocene, conglomerate, sandstone, and limestone of the 

Beldede and Cayraz formations were deposited and covered by the Neogene sediments (Figure 

10).  
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2.3.1 Derekoy formation 

 

The lower Cretaceous Derekoy formation includes ophiolitic rocks composed of limestone, 

serpentinite, radiolarite, and volcanic blocks. The pillow basalts and deep marine sediments of 

the Derekoy ophiolites are exposed on the eastern and northeastern parts of the basin (Unalan et 

al., 1976, Derman et al. 2003). 

2.3.2 Haymana Formation 

 

The Haymana formation rests unconformably above the sedimentary succession   (Figure 

10), that consist of radiolarite cherts, pillow basalts, and volcanics.  The Haymana formation is 

composed of sandstone-shale alternations with frequent conglomerates, olistostromes, and debris 

flow deposits (Esmeray 2008). These clastics were derived from the underlying ophiolithic suite 

of rocks of the Derekoy formation (Unalan et al., 1976; Norman et al., 1980; Gorur et al., 1984,; 

and, Esmeray, 2008).  The Haymana formation also contains metamorphic rock fragments 

derived from the Temirozu formation.  Around the margins of the basin, the deep marine 

deposits pass laterally and vertically into the upper Maastrichtian shallow marine sandstones and 

conglomerates. These lithologies have been named as the Beyobasi formation by Unalan et al., 

(1976). 

2.3.3 Beyobasi Formation 

The Beyobasi formation overlies the Haymana formation and consists of sandstone, 

conglomerate, and marl grading laterally into the Haymana formation on the southeast side of the 

basin. When the Beyobasi formation was deposited in the shallow part of the basin through the 

end of the Cretaceous, the Haymana formation was deposited in the deeper part of the basin. 
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Therefore, Unalan et al., (1976) interpreted the Beyobasi formation as shelf deposits of the 

Maastrichtian Sea.  

2.3.4 Kartal Formation 

 

Three main formations that pass into each other laterally have been identified in the 

Paleocene sedimentary rocks. The Kartal formation is composed of conglomeratic and sandy 

terrestrial red-beds.  It is mainly a sedimentary unit deposited in a fluvial environment and grades 

into the Caldag formation in the central part of the Haymana Basin (Figure 9). 

2.3.5 Caldag Formation 

 

The Caldag formation is characterized by reefal limestones and was deposited at the basin 

edges (Unalan et al., 1976; Gorur, 1981; Gorur et al., 1984, Esmeray, 2008). It grades into the 

Kartal formation in the northern, western, and southern parts of the basin and the Yesilyurt 

formation in the eastern and southeastern parts of the basin. The Caldag formation contains 

sedimentary rocks deposited in a shelf environment (Unalan et al., 1976; Esmeray, 2008) (Figure 

9). 

2.3.6 Yesilyurt Formation 

 

The Kartal and Caldag formations represent lateral and vertical transitions in the basin.  The 

third formation, the Yesilyurt formation is located at the transition zone between the Caldag and 

Kirkkavak formations (Esmeray, 2008). The Yesilyurt formation consists of red conglomerate, 

sandstone, marl, and algal limestone deposits (Unalan et al., 1976) (Figure 9).  
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Figure 9- Block diagram showing the sedimentary environments of the Haymana Basin in the 

Paleocene when the Kartal, Caldag and Yesilyurt formations were deposited (modified from 

Unalan et al., 1976). 

 

2.3.7 Kirkkavak Formation 

 

The Kirkkavak formation was deposited in the interior parts of the basin and exhibits shale-

limestone intercalations and marl. Planktonic foraminifera, found in the limestone beds of the 

Kirkavak formation, indicate a shallow sea environment at the northern, eastern, and southern parts 

of the Haymana Basin. An increase in shale deposition in southeastern part of the basin suggests a 

deep marine environment (Unalan et al., 1976; Gorur, 1981; Gorur et al., 1984, Esmeray, 2008).  
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2.3.8 Ilginlikdere Formation 

 

The Ilginlikdere formation overlies the Kirkkavak formation with sandstone-shale intercalations 

and conglomerate units. Lithologic characteristics of the formation suggest that the Ilgilinkdere 

formation was deposited in the shelf front area in a deep marine environment (Unalan et al., 1976). 

2.3.9 Eskipolatli Formation 

 

The Eocene turbidites of the Haymana Basin are described as the Eskipolatli formation, 

which are composed of shales and sandstones when the formation shows deep marine 

environment characteristics at the southern and southeastern parts of the Haymana Basin (Unalan 

et al., 1976). 

2.3.10 Beldede Formation 

 

The Beldede formation mainly contains red conglomerate, sandstone, and marl. Towards the 

end of the middle Eocene, since regression started in the basin and turbidite deposits began to 

shrink rapidly (Gorur et al., 1984), well-bedded shallow marine nummulitic limestones of the 

Cayraz formation and terrestrial clastic sediments of the Beldede formation started to deposit in 

the Eocene (Unalan et al., 1976).  

2.3.11 Cayraz Formation 

 

The Cayraz formation consists of yellow sand, marl, and limestone deposits. The lithologic 

characteristics of the formation suggest that the Cayraz formation was deposited in a shallow 

marine environment along the shelf (Unalan et al., 1976). 
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2.3.12 Neogene Formations 

 

Terrestrial conglomerates, sandstones, marls, tuffs, and evaporites of the Mio-Pliocene units 

unconformably overlies the Maastrichtian to Lutetian basin fill deposits (Unalan et al., 1976; 

Gorur, 1981; Gorur et al., 1984, Esmeray, 2008). 
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Figure 10 – Generalized stratigraphic section for the 

Haymana Basin (modified from Unalan et al., 1976). 
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3. DATA AND METHODS 

 

3.1 2-D Seismic Reflection Data 

 

Four 2-D seismic reflection profiles (MTA 76-08, MTA76-05, HAY 88-01, and HAY 88-02) 

were made available for this study by the Turkish Petroleum Corporation (TPAO). The seismic 

profile MTA 76-08 is 29 km long, MTA 76-05 is 17 km long, HAY 88-01 is 46 km long, and 

HAY 88-02 is 45 km long. These 2-D seismic reflection profiles were used to interpret the 

subsurface structural geometry of the Haymana Basin. 

3.2 Wireline Logging Data 

 

The Eskipolatli1 well is a wildcat well, drilled by the Mineral Research and Exploration 

Institute (MTA) of Turkey. It is located on the NW-SE oriented seismic profile, MTA 76-08. 

This well has sonic and gamma ray data. The sonic data were used to determine seismic 

velocities of the formations penetrated by the well. In order to create a synthetic seismogram, 

density values were set to 1 because the well doesn’t have a density log (Figure 11).  

Formation top information for the Eskipolatli1 well were obtained from TPAO based on well 

log interpretation and visual examination of chip samples during drilling. The Eskipolatli1 well 

is located on the Paleocene Kirkkavak formation at the surface and penetrated the Lower 

Paleocene Kartal formation (816 m), Upper Cretaceous Beyobasi (2964 m), and Haymana 

formations (3138 m). It reached a total depth of 3509 m. The generalized
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stratigraphic column of the Eskipolatli1 well (Figure 12) is based on wireline logs and the 

information taken from the well completion report. 

In the gamma ray log (GR), it is observed that there is a major decrease at about 2000 m 

depth. This decrease represents limestone of the Kartal formation grading into the shaley part of 

the formation.  



24 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11- Well logs from the Eskipolatli1 well and sonic and gamma ray logs. Formation tops 

are on the right and vertical scale is in meter. 
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Figure 12- Generalized stratigraphic column of the Eskipolatli1 well based on wireline logs and 

the well completion report. 
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3.3 Methodology 

 

The origin and structural evolution of the Haymana Basin are interpreted by integrating the 

interpretation of the 2-D seismic profiles, wireline well log data, and geological cross sections. A 

Petrel project was created by using four seismic profiles (MTA 76-08, MTA76-05, HAY 88-01, 

HAY 88-02) and well log data (Eskipolatli1) (Figure 14). The Eskipolatli1 well provided 

stratigraphic information for interpretation of the seismic profiles. A synthetic seismogram was 

created using density values (set to 1) and the sonic log together. Horizons and faults were 

interpreted based on the well top information gained from the well log and the synthetic 

seismogram. A velocity model was derived based on sonic data from the Eskipolatli1 well. 

Depth conversion of the seismic profiles (MTA 76-08, MTA 76-05, HAY 88-01, and HAY 88-

02) was performed based on the model. In the depth converted seismic, “0” is accepted as 

surface level, and sea level is shown on the seismic data based on the elevation information. 

An approximately N-S trending structural cross-section in the eastern part of the geologic 

map of the area was constructed to interpret the subsurface structural geology of the Haymana 

Basin from the Derekoy thrust fault on the NE where ophiolitic rocks are thrusted over the 

Miocene rocks (Figure 13).  Also, four structural cross sections were constructed along the 

seismic lines to contribute to the interpretation. Interpretations of the cross sections were used to 

delineate the structural geology of the basin down to sea level. Structural geology below sea 

level has been interpreted based on structural interpretation of the seismic profiles. The cross-

sections utilized all the information from surface geology and the structural seismic 

interpretation of the seismic profiles. Finally, a structural model for the Haymana Basin was 

created based on integration of well log data, interpretation of the depth converted seismic 

reflection profiles , and structural cross sections.
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Figure 13 - Geologic map of the Haymana Basin showing the location of the seismic lines (blue lines), the Eskipolatli1 well, and 

geologic cross section A-A' (black line) that is constructed in this study (modified from Unalan, et al., 1976).

A 
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Figure 14 - 3D view of the two seismic lines from the Petrel project. X and Y-axis represent 

coordinates in meters and Z-axis is time in ms.

Eskipolatli1 Well 
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3.4 Field Work  

 

During the summer of 2015, two weeks of field work was conducted in order to a) make 

observations on the previously mapped sedimentary rock units of the Haymana Basin and b) 

check the critical field relationships on the 1:100,000 scale geologic map complied by TPAO 

based on 1/25,000 scale mapping by an MTA group in the early 1970s. The group’s findings 

were published in Unalan, et al., (1976). During the trip, the location of the Eskipolatli1 well was 

mapped and studied in detail (Figure 15). Several surface outcrops of the Derekoy ophiolites, 

Haymana, Beyobasi, Eskipolatli, Ilginlikdere, and Kirkkavak formations were examined in 

detail. The pillow basalts and deep marine sediment part of the Derekoy ophiolites exposed in 

the hanging wall of the Derekoy thrust were found in the southeastern part of the Haymana Basin 

in the footwall of the Derekoy thrust (Figure 16). The section may also contain serpentinites in 

its deeper part (Unalan et al., 1976, Derman et al. 2003). However, this part of the section is not 

exposed. 

 

 

 

Figure 15 – Photo showing the location of the Eskipolatli1 well with formations labeled. 
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Figure 16 – Photos showing the Derekoy ophiolites composed of pillow basalts and radiolarite 

cherts on the surface.

Deep marine 
sediments 

Basalt flow 
and pillow 
basalts 
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3.5 Geologic Cross Sections 

 

Because of the low resolution of the seismic data, geologic cross sections were created using 

geological maps (Unalan et al., 1976) and an elevation map of the Haymana Basin. Three 

approximately N-S trending geological cross sections along the location of the seismic profiles 

were constructed based on the information on the geological map to guide seismic 

interpretations. Another N-S trending cross section was constructed in the eastern part of the 

Haymana Basin to have a better understanding of the structural geology of the eastern part of the 

basin where there are no seismic lines.    

The elevation map was created using ArcGIS using Shuttle Radar Topography Mission 

(SRTM) data. Elevation values along the cross sections were entered into Excel and the scales of 

the cross sections were adjusted. Finally, geological cross sections were drawn based on the 

information of the surface geological map of the Haymana Basin. 

3.6 Synthetic Seismogram 

 

The synthetic seismogram is a correlation of borehole and seismic data.   It provides a tie 

between the time and depth domains by relating horizon tops identified in well data with specific 

reflections on the seismic profiles (Yilmaz, 2001). There are three main steps to creating a 

synthetic seismogram. Step one is to calculate reflection coefficients from the acoustic 

impedance (AI, product of density and velocity) contrast between two different layers.  

 

RC = (AIn+1 – AIn)/(AIn+1 + AIn) 
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Where 

RC = Reflection Coefficient,  

AIn+1 = AI of the lower layer, and  

AIn = AI of the upper layer 

The second step is to convolve the reflection coefficient series with a wavelet that is 

extracted from the seismic data using Petrel software. The third step is to align the strongest 

reflections of the synthetic trace and seismic trace to calibrate the synthetic seismogram.   

In this study, quality control of the sonic log was performed using an Excel spreadsheet. Null 

values (-999.25) were removed. The synthetic seismogram was created using a sonic log (DT) 

from the Eskipolatli1 well. The reflection coefficient was calculated using the AI values and the 

synthetic seismogram was created by convolving the RC with the wavelet extracted from seismic 

profile MTA 76-08.  Alignment points are determined using strong reflections in the synthetic 

seismogram and the seismic data (MTA 76-08). This helped to identify the tops of the Kartal, 

Beyobasi and Haymana formations on the seismic data (Figure 17).
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Figure 17 – Synthetic seismogram of the Eskipolatli1 well. The synthetic is shown with the calibrated sonic, density log, reflection 

coefficient, and seismic line MTA 76-08 where the well is located.
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3.7 Depth Conversion 

 

Subsurface structural interpretation of the seismic data in the time domain will result in an 

inaccurate interpretation because the dips of sedimentary rocks and fault planes are not displayed 

accurately (Yilmaz 2001).  Hence, a conversion from the time domain to depth is necessary in 

order to identify subsurface structures. 

Interval velocities were calculated from the sonic (DT) log of the Eskipolatli1 well for each 

formation for the velocity model after the interpretations of the horizons and faults were 

completed in the time domain. The Kirkkavak, Kartal, Beyobasi, and Haymana formations, 

which were penetrated by the Eskipolatli1 well, are defined with specific interval velocities. 

Other formations, which were not found in the well, are defined with constant velocity values 

according to their lithology. The averaged interval velocity values for the formation of the 

seismic line MTA 76-08 are indicated below:  

 Eskipolatli formation = 3000 m/s 

 Ilginlikdere formation = 3500 m/s 

 Kirkkavak formation = 4200 m/s 

 Kartal formation = 4650 m/s 

 Beyobasi formation =6550 m/s 

 Haymana formation = 5650 m/s  

 Derekoy formation = 6100 m/s 

 Mollaresul formation = 6300 m/s 

 Temirozu formation = 6500 m/s 
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Surfaces were created from the horizons of each formation and then the interval velocities 

were input into the velocity model in order to complete depth conversion. Matching between 

depth converted horizons and well tops were considered for an accurate velocity model (Figure 

18). Finally, all seismic horizons, faults and seismic data were depth converted and 

interpretations of seismic data were completed in the depth domain (Figure 19). 
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Figure 18 – Depth converted seismic line MTA 76-08 with the Eskipolatli1 well showing the match between seismic horizons and 

well tops. (Tb : Beldede formation, Te : Eskipolatli formation, Ti : Ilginlikdere formation, Tki : Kirkkavak formation, Tk : Kartal 

formation, Kb: Beyobasi fromation, Kh : Haymana formation, Jkm : Mollaresul fromation, Kt : Temirozu formation).
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Figure 19 - Seismic line MTA 76-08 showing the velocity values used for each formation during the depth conversion 

process.  (Tb : Beldede formation, Te : Eskipolatli formation, Ti : Ilginlikdere formation, Tki : Kirkkavak formation, 

Tk : Kartal formation, Kb: Beyobasi fromation, Kh : Haymana formation, Jkm : Mollaresul fromation, Kt : Temirozu 

formation).
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4. STRUCTURAL GEOLOGY OF THE HAYMANA BASIN 

 

For this project, the structural geology of the Haymana Basin was delineated using structural 

interpretation of the four depth converted 2-D seismic profiles and five structural cross sections. 

The seismic reflection profile MTA 76-08 trends roughly in the E-W direction. The HAY 88-02 

profile trends approximately in the NE-SW direction. The seismic profiles, MTA 76-05 and 

HAY 88-01 trend approximately N-S and almost perpendicular to the Izmir-Ankara suture zone 

(Figure 13). Four of the structural cross sections follow the same trend with the seismic profiles 

in order to guide the structural interpretation of the low quality seismic profiles. Another cross 

section trending NE-SW direction was drawn in the eastern part of the Haymana Basin.  

4.1 Structural Interpretation of Geologic Cross Sections and Seismic Profiles 

 

The geologic cross sections of the seismic lines were drawn at a horizontal scale of 1/100,000 

and a vertical scale of 1/20,000 based on the surface geology of the geologic map of the 

Haymana Basin area (Figure 13). The numbers in the cross sections show the locations of the 

common depth point (CDP) numbers along the seismic profiles. The cross sections have been 

interpreted to show the structural geology down to sea level. Structural geology below sea level 

has been interpreted based on the seismic profiles. 
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4.1.1 Structural Interpretation along the N-S Trending Seismic Profiles and Geologic Cross 

Sections 

 

The geological cross section of seismic profile MTA 76-05 (Figure 20) displays an anticlinal 

and synclinal system without any faults on the surface. Only the Eocene formations are observed 

at the surface.  

Seismic reflection profile MTA 76-05 trends N-S with a length of 17 km. The profile 

intersects the seismic reflection profile MTA 76-08. Horizons were interpreted based on this 

intersection. Along the northeastern part of the seismic line the Eocene Beldede and Eskipolatli 

formations are exposed at the surface. Towards the SW, formations are older with mainly 

Paleocene Kirkkavak formation outcrops at the surface (Figure 22-23).  

Seismic profile MTA 76-05 contains a N-E trending thrust fault which has a footwall 

syncline and a hanging wall anticline. This fault reaches to a depth of 4500 m. and is likely the 

boundary between the Jurassic sedimentary Mollaresul and the Triassic metamorphic Temirozu 

formations. This boundary has been chosen as the detachment surface at the base of the 

sedimentary succession in the basin along the seismic section because it appears to be a 

nonconformity surface between the Triassic metamorphic basement rocks and the overlying 

sedimentary succession. 
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Figure 20- Geologic cross section along the seismic line MTA 76-05 
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Figure 21- Uninterpreted seismic line MTA 76-05. 
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Figure 22- Interpreted seismic line MTA 76-05. (Te : Eskipolatli formation, Ti : Ilginlikdere formation, Tki : Kirkkavak formation, 

Tk : Kartal formation, Kb: Beyobasi fromation, Kh : Haymana formation, Jkm : Mollaresul fromation, Kt : Temirozu formation).
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Figure 23- Structural interpretation of seismic line MTA 76-05. (Te : Eskipolatli formation, Ti : Ilginlikdere formation, Tki : 

Kirkkavak formation, Tk : Kartal formation, Kb: Beyobasi fromation, Kh : Haymana formation, Jkm : Mollaresul fromation, Kt : 

Temirozu formation).
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Seismic reflection profile HAY 88-02 trends almost N-S with a length of 45 km. To delineate 

the structural geology of the basin the only 15 km of the HAY 88-02 where it intersects with 

seismic profile HAY 88-01 has been used. The geological cross section of the seismic profile 

HAY 88-02 exhibits a similar geometry to the cross section of MTA 76-05. The Eocene-age 

formations outcrop at the surface and younger formations thicken towards the SW direction. 

Also, two young faults, which bring younger formations to surface, are present in the middle of 

the cross section (Figure 24). 

The HAY 88-02 seismic profile intersects with MTA 76-08, on which the Eskipolat1 well is 

located. Horizons were followed based on the horizon interpretation of seismic line MTA 76-08. 

This profile shows similar thrust system geometry to that of MTA 76-05. The HAY 88-02 

seismic profile has three N-E trending detached thrust faults. These thrust faults almost reach the 

4000 m of the top of the Triassic metamorphic Temirozu formation. 

The Beyobasi formation becomes thinner towards the SW along seismic profile HAY 88-02 

and passes laterally into the Haymana formation. Younger Eocene Eskipolatli and Ilginlikdere 

formations are observed at the surface in the SW. Due to erosion and faults, older formations are 

observed toward the NE of the seismic section (Figure 26-27). 
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Figure 24- Geologic cross section along seismic line HAY 88-02. 
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Figure 25- Uninterpreted seismic line HAY 88-02. 
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Figure 26- Interpreted seismic line HAY 88-02. (Te : Eskipolatli formation, Ti : Ilginlikdere formation, Tki : Kirkkavak formation, Tk 

: Kartal formation, Kb: Beyobasi fromation, Kh : Haymana formation, Jkm : Mollaresul fromation, Kt : Temirozu formation). 
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Figure 27- Structural interpretation of the seismic line HAY 88-02. (Te : Eskipolatli formation, Ti : Ilginlikdere formation, Tki : 

Kirkkavak formation, Tk : Kartal formation, Kb: Beyobasi fromation, Kh : Haymana formation, Jkm : Mollaresul fromation, Kt : 

Temirozu formation).
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Seismic profile HAY 88-01 is the longest seismic line interpreted during this study. The 

geological cross-section (Figure 28) demonstrates a well-developed break-forward sequence of 

thrusting, a structural geometry typically developed over a detachment surface. The section 

contains three N dipping thrust faults, which bring the Jurassic Mollaresul formation to the 

surface (Figure 28). The cross section is interpreted down to sea-level. Structural geology below 

sea level was interpreted based on the depth converted seismic profile HAY 88-01. 

Seismic reflection profile HAY 88-01 trends approximately N-S and has a length of 46 km. It 

intersects with seismic line HAY 88-02. Horizons were followed based on horizon information 

from HAY 88-02, which is based on a well-to-seismic tie carried out along seismic profile HAY 

76-08 with the Eskipolatli1 well. The top of the Mollaresul formation is at around 3500 m depth 

on seismic line HAY 88-02 but it at about 2700 m on seismic line HAY 88-01. Depth differences 

could be as a result of the thrust fault system seen in the profile HAY 88-01, where the hanging 

wall anticlines bring the Mollaresul formation to the surface. This thrust system may represent 

the accretionary prism of the forearc basin system. Also, Derekoy ophiolites are observed along 

the southern part of the seismic profile HAY 88-01 (Figures 30-31).  

The seismic reflection profile HAY 88-01 has four N dipping thrust faults and reaches to a 

depth of almost 4000 m. This represents the top of the Triassic metamorphic Temirozu 

formation. This depth has been recognized as the detachment surface in all depth converted 

seismic reflection profiles based on the reasons explained earlier (see page 40). These faults 

carry basement rocks to the surface and formations become thinner at the surface most likely as a 

result of their initial southward stratigraphic thinning (Figure 30-31).  

Seismic reflection profile HAY 88-01 also has three N and one S dipping faults on its 

southern end. These faults display normal separation, which may be due to the movement along 
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the Pliocene Yeniceoba fault zone (Figure 8) system and may represent young, small pull apart 

basins (Figure 30-31). These faults were not been investigated in detail because the focus of this 

thesis is on the tectonic origin of the Haymana Basin. 
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Figure 28- Geologic cross section along seismic line HAY 88-01. 
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 Figure 29- Uninterpreted seismic line HAY 88-01. 
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Figure 30- Interpreted seismic line HAY 88-01. (Te : Eskipolatli formation, Ti : Ilginlikdere formation, Tki : Kirkkavak formation, Tk 

: Kartal formation, Kh : Haymana formation, Kd : Derekoy formation, Jkm : Mollaresul fromation, Kt : Temirozu formation).
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Figure 31- Structural interpretation of seismic line HAY 88-01. (Te : Eskipolatli formation, Ti : Ilginlikdere formation, Tki : 

Kirkkavak formation, Tk : Kartal formation, Kh : Haymana formation, Kd : Derekoy formation, Jkm : Mollaresul fromation, Kt : 

Temirozu formation).
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4.1.2 Structural Interpretation along the E-W Trending Seismic Profiles and Geologic 

Cross Sections 

 

The E-W trending geologic cross section of seismic line MTA 76-08 show an anticlinal and 

synclinal pair without any faulting on the surface because the cross-section is almost parallel to 

the trend of the thrust faults in the study area (Figure 13). The Eskipolatli1 well is located along 

the cross section. Only the Eocene formations are observed on the surface. Younger formations 

become thicker towards the NW (Figure 32).  

Seismic reflection profile MTA 76-08 trends almost E-W with a length of 29 km. The 

Eskipolatli1 well was drilled along this seismic profile. The well reached the Kartal formation at 

816 m below the surface (16 m below sea level), the Beyobasi formation at 2964 m below the 

surface (2164 m below sea level), and the Haymana formation at 3509 m (2709 m below sea 

level). The depths of these formations were determined from information gained from the 

Eskipolatli1 well and the horizon interpretation that was performed by following reflections 

identified based on the well-to-seismic tie. Horizon interpretation of the younger formations that 

are exposed on the surface was performed based on the cross section information and CDP 

coordinates. Below the Cretaceous Haymana formation, the top of the Mollaresul formation was 

identified based on the strong reflections in the seismic profile. Horizon interpretation shows that 

formations become thinner toward the NW and SE directions most likely due to regional 

southward thinning. When younger the Eocene Beldede and Eskipolatli formations are observed 

at the surface along the NW part of the seismic line, the Paleocene Kirkkavak formation is 

exposed at the surface towards the SE. This could be a result of erosion in the area (Figure 34-

35).  
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Figure 32- Geologic cross section along the seismic line MTA76-08. 
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Figure 33- Uninterpreted seismic line MTA 76-08. 
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Figure 34- Interpreted seismic line MTA 76-08. Red line represents the location of detachment surface. (Tb : Beldede formation Te : 

Eskipolatli formation, Ti : Ilginlikdere formation, Tki : Kirkkavak formation, Tk : Kartal formation, Kb : Beyobasi formation, Kh : 

Haymana formation, Jkm : Mollaresul fromation, Kt : Temirozu formation).



59 

 

 

 

Figure 35- Structural interpretation of seismic line MTA 76-08. Red line represents the location of detachment surface. (Tb : Beldede 

formation Te : Eskipolatli formation, Ti : Ilginlikdere formation, Tki : Kirkkavak formation, Tk : Kartal formation, Kb : Beyobasi 

formation, Kh : Haymana formation, Jkm : Mollaresul fromation, Kt : Temirozu formation).
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4.1.3 Structural Interpretation along the NE-SW Trending Geologic Cross Section 

 

In addition to cross sections of the seismic reflection profiles, another NE-SW trending 

geologic cross section was constructed on the eastern part of the basin in order to compare the 

structural geology of the western and eastern parts of the Haymana Basin. Since there are no 

seismic lines in the eastern part of the basin, the cross-section is constructed down to sea level.        

Similar to the cross section of seismic line HAY 88-01, the cross section along the line A-A’ 

has thrust faults that bring the older formations to surface. SW trending thrust faults of the cross 

section bring the Triassic Temirozu, Jurassic Mollaresul formations, and Derekoy ophiolites to 

the surface (Figure 36). The Derekoy ophiolites have also been observed at the surface in an area 

to the E of the cross section line A-A’ (Figure 16).
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Figure 36- Simplified structural cross section along line A-A’. 
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5. DISCUSSION 

 

Since the beginning of modern extensive geologic mapping (e.g., Unalan, et al., 1976) in 

central Anatolia, Turkey, the structural evolution and tectonic origin of the Haymana Basin has 

been open to debate. Sengor and Yilmaz (1981), Gorur et al., (1984), Kocyigit et al., (1988) and 

Kocyigit (1991) proposed that the Haymana Basin developed as a result of the closure of the 

northern branch of the Neotethys Ocean. They proposed that the basin has an ophiolitic basement 

and the presence of the Tertiary calcalkaline Galatean volcanics on the northern side of the basin 

should be considered as evidence that the Haymana Basin was formed in an accretionary wedge 

that was active during the Late Cretaceous-Late Eocene.  

However, ophiolitic basement rocks have not been penetrated by any well in the subsurface 

below the Cretaceous sedimentary succession. Consequently, it was not clear whether the base of 

the basin is an ophiolitic subduction complex or passive margin sediments of the Neotethys. The 

latter would define the Haymana Basin as a foreland basin. Recently, it has been suggested by 

Gulyuz et al., (2014) that the Haymana Basin may be a foreland basin developed on the footwall 

block of the leading edge thrust of the Izmir-Ankara suture zone during the closure of the 

Neotethys Ocean. 

All of the previous research in the Haymana Basin and surrounding areas are based on the 

geological filed work and laboratory studies of thin section analysis of the sedimentary rock 

units.  The subsurface structural geology of the basin has not been interpreted based on available 

seismic reflection profiles. During this study, available seismic reflection profiles were used to 
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delineate the subsurface structural geology of the Haymana Basin in addition to extensive field 

work to check the critical field relationships.  

One of the seismic reflection profiles, HAY 88-01, is 46 km long and transects the basin in a 

N-S direction. The seismic line suggests that the basin involved both compressional and 

extensional structural features. Compressional structures evolved on a detachment surface, which 

is placed between the Triassic Temirozu and the Mollaresul formations. The Temirozu formation 

includes metamorphic basement rocks of the central Anatolia. The overlying Mollaresul 

formation contains the Jurassic carbonates above a fine grained clastic unit elsewhere in the 

central Anatolia. The structural interpretation of the seismic profile, HAY 88-01 (Figure 30 and 

31) suggests a similar geometry to an inner forearc basin shown in Figure 37 (e.g., Fisher, 2004).  

During this study, a N-S structural cross section (Figure 36) was constructed within the 

eastern part of the study area along line A-A’ based on surface structural geology. This cross 

section also suggests a similar geometry to the cross section along seismic reflection profile 

HAY 88-01. Moreover, ophiolitic basement rocks that contain pillow basalts and radiolarites 

were observed in the field along the eastern edge of the basin (Figure 16).  These ophiolitic rocks 

can be projected into this cross section below the Jurassic Mollaresul formation. The structural 

geometry along seismic profile HAY 88-01 and the cross section A-A’ demonstrate that the 

basin is built on a subduction complex tectonic settings which would qualify the basin as a 

forearc basin.   

Fisher et al., (2004), conducted research to analyze active thrusting in the inner forearc of an 

erosive convergent margin, the Pacific coast of Costa Rica. The Pacific coast formed as a result 

of northeastward subduction of the Cocos plate beneath the Caribbean plate and Panama block at 

the Middle America Trench. The Fila Costena thrust is an inner forearc thrust belt that lies 
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between the uplifted inner forearc basin and the subsiding outer forearc basin (Figure 38). Fisher 

et al., (2004) also constructed a balanced structural cross section across the Fila Costena. The 

cross section shows that this thrust belt is characterized by a series of SW trending thrust faults 

and a decollement (detachment) surface (figure 38). The decollement forms the boundary 

between the Eocene Brito formation and the underlying basement of the margin wedge (Figure 

37 and 38) (Fisher at al., 2004).  

The subsurface structural geometry of the Fila Costane forearc basin is similar to the 

Haymana Basin. Therefore, the Fila Costane basin is used here as a present day analog of the 

Haymana Basin in the Cretaceous. 

 

 

 

Figure 37- Regional cross section from the Middle America Trench to the north Panama 

deformed belt (from Fisher at al., 2004). Abbreviations: BOSS= base of slope sediments 

reflector, MSL= maximum sea level. 
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Figure 38– Deformed (A) and restored (B) structural cross section across the Fila Costena thrust 

belt showing a similar thrust systems to the Haymana Basin subsurface structural geology 

(Fisher at al., 2004).
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The diagrams in Figure 39 show the evolution of the Haymana Basin from the late 

Cretaceous to the late Eocene based on the findings of this study. During the late Cretaceous, the 

Izmir-Ankara branch of the Neotethys Ocean was located between the Tauride-Anatolide block 

to the south and the continental arc to the north.  A subduction zone was located under the arc 

(Figure 39-A).  The subduction zone created the Galatean Volcanic arc and associated rhyolitic 

volcanics and volcanoclastics. Deep ocean sediments in the accretionary prism complex and 

deep marine sediments in the foredeep were deposited during subduction. The Haymana Basin 

started to form as a forearc basin over the accretionary prism in the late Cretaceous (Figure 39-

A).  

The closure of the Izmir-Ankara branch of the Neotethys Ocean continued until the late 

Eocene when the Izmir-Ankara suture zone was formed as a result of the collusion between the 

Taurid-Anatolide with the northern continent (Pontide). During this collision (Figure 39-B) 

ophiolites that formed in the overriding plate within the Supra Subduction Zone (SSZ) were 

thrusted over the Cretaceous to Eocene sedimentary rock units of the Haymana Basin and the 

Haymana Basin was deformed. A detachment (decollement) surface was formed at the base of 

the Haymana Basin sediments and the basin was deformed in a break forward sequence of 

thrusting which is observed in the seismic profiles that were interpreted during this study (Figure 

39-B). 
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Figure 39– Schematic diagram showing tectonic evolution of the Haymana Basin and associated 

subduction complex. The Haymana Basin was formed as a forearc basin in the late Cretaceous 

(A) (modified from Kocyigit et al., 1991).   The basin was deformed during the Pontide orogeny 

in the late Eocene (B). The diagrams are not to scale.



68 

 

6. CONCLUSIONS 

 

This study aimed to test two previously proposed tectonic models on the origin of the 

Haymana Basin. The first model proposed that the basin was formed as a forearc basin. The 

second model proposed that the basin was formed as a foreland basin. These models were tested 

based on the structural interpretation of the depth converted seismic lines, structural cross 

sections, and field work. It is proposed here that the Haymana Basin initiated as a forearc basin 

in the late Cretaceous over the north dipping subduction complex of the Neotethys Ocean. The 

basin continued to receive sediments in a forearc setting until the middle Eocene. 

Other conclusions of this study include: 

 

 The Haymana Basin contains almost 4000 m of early Cretaceous to recent sedimentary 

rock units in the northern part of the basin. The thickness of the sedimentary rock units 

decreases to almost 2500 m in the southern part of the basin where the basement rocks 

(Triassic Temirozu formation) are exposed on the surface at several locations. 

 

 The N-S trending seismic profiles and cross sections contain a detached thrust fault 

system. The thrust faults bring the Jurassic Mollaresul formation and Derekoy ophiolites 

to the surface. This system represents the accretionary part of the forearc basin system.  
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 The Derekoy ophiolites were observed and mapped on the surface during the field study. 

This section may also contain serpentinites in its deeper part (Unalan et al., 1976, 

Derman et al. 2003). However, this part of the section is not exposed within the study 

area.  
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