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Figure 6-4: Turtles in the Cilicia Basin often have a more or less external symmetry with o distinct asymmetry 
observed in the growth strata on each side of the turtle. 
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Figure 6-5: North-South seismic section near the center of the northern salt wall 
displaying kinematic stages and thinning and thickening of sediments. 
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Figure 6-6: Another North-South seismic section near the center of the Northern salt wall displaying kinematic 
stages and thinning and thickening of sediments. 
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Figure 6-7 : Western end of the northern salt wall displaying kinematic stages and thinning and thickening of 
sediments. 
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Figure 6-9: Central salt wall displaying kinematic stages and thinning and thickening of sediments. 
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Figure 6-1 0: Central salt wall displaying kinematic stages and thinning and thickening of sediments. 
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Figure 6-11 : Central salt wall displaying kinematic stages and thinning and thickening of sediments. 
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Figure 6-12: Central salt wall displaying kinematic stages and thinning and thickening of sediments. 
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Figure 6-14: Central salt wall displaying kinematic stages and thinning and thickening of sediments. 
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Figure 6-15: Compilation diagram showing location, kinematic stages, as well 
as the thinning and thickening of sediments at the central salt wall. 
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Figure 6-1 7: Seismic from the tip of the southern salt wall displaying kinemaTIC sTages ana rn1nning and thickening 
of sediments. 



7. DISCUSSION 

7.1 Pre-Messinian Tectonic Evolution of Eastern Mediterranean Region 

The easternmost end of the Mediterranean Sea formed as a part of a linked system 

of opening and closing seas known as the Tethyan Evolution. The Tethyan Evolution 

opened a sea between the former Laurasia and Gondwanaland plate margins. This 

process occurred in two distinct and separate events: a Cimmeridian Episode and an 

Alpine Episode (Goriir et al., 1998). 

During the Cimmeridian Episode the closing of the Palaeo-Tethys ocean near the 

end of the Triassic indirectly resulted in the formation of the Karakaya suture in northern 

Turkey (Goriir et al., 1998). 

The Alpine Episode includes the formation ofthe Neo-Tethys Ocean along a 

northern branch and a southern branch. The northern branch includes ocean segments 

represented by the Intra-Pontide suture, the Izmir-Ankara-Erzincan Suture and the Intra­

Tauride Suture of central Turkey. The southern branch consists of the Antalya 

(Pamphylian) and Bitlis Ocean segments of the Neo-Tethys (Goriir et al., 1998). These 

two branches ofthe Neo-Tethys Ocean divided Turkey into six geologically distinct 

tectonic terranes. (~engor and Yllmaz, 1981, Okay, 1989). These tectonic terranes are 

grouped as having either Laurasian (North America, Greenland, Europe and Asia) or 

Gondwanaland (South America, Africa, India, Australia and Antarctica) Plate origins. 

The Laurasian Plate margin in Turkey consists of three tectonic terranes. From 

north to south these terranes are the Strandja Massif, the Istanbul Zone and the Sakarya 
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Zone (Fig. 7-1). The three remaining tectonic terranes in Turkey belong to the 

Gondwanaland Plate margin: the Krr~ehir Block of central Anatolia, the Menderes­

Taurus Platform of western and central Anatolia and the Arabian Platform (Syrian­

Arabian Microplate) of southeastern Turkey (Fig. 7-1). 

Cyprus also formed from a grouping of tectonic terranes; all were individual 

fragments with Gondwanaland Plate affinity. The tectonic terranes of Cyprus are: the 

Kyrenia Terrane in northern Cyprus, the Troodos Terrane in central Cyprus and the 

Mamonia Terrane in southeastern Cyprus (Fig. 7-1; Robertson, 1990). 

7.1.1 Triassic Period 

The Triassic Period in the Eastern Mediterranean region had two main highlights: 

the closing ofthe Palaeo-Tethys and the opening ofthe Neo-Tethys. A south dipping 

subduction zone known as the Palaeo-Tethyan Arc was located at the southern margin of 

Gondwanaland and consumed the oceanic crust of the Palaeo-Tethys. This subduction 

zone was probably active since the latest Cretaceous and facilitated the development of a 

back-arc extensional magmatic arc in Turkey, near the northern margin of Gondwanaland 

(Dewey et al., 1980). Back-arc regions in Gondwanaland underwent rifting and extension 

resulting in the formation of a branching system of oceanic segments, the future Neo­

Tethys Ocean. All branches of this ocean with the exception of the Intra-Pontide Ocean 

began to rift in the early Triassic Period (Goriir et al., 1983). The Ku~ehir Block and the 

Menderes-Taurus Platform were completely isolated from each other and from other 

terranes as the northern branches ofthe Neo-Tethys opened. The southern Laurasian 
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Margin, consisting of the Strandja Zone, the Istanbul Zone and the basement of the 

Sakarya Zone, faced the Palaeo-Tethys Ocean (Goriir et al., 1998). The end of the 

Triassic closed the more easterly portion of the Palaeo-Tethys Ocean and the Karakaya 

Complex (fore-arc origins) was thrust onto the basement of the Sakarya Zone during the 

Karakaya Orogeny. 

During the Triassic, Cyprus formed part of an unstable shelf consisting of the 

Kyrenia Terrane. This shelf area was fringed by continental slivers and atolls of the 

Mamonia and Troodos Terranes (Robertson, 1990). 

7.1.2 Jurassic Period 

During the early Jurassic (Liassic) the southern Laurasian margin experienced an 

episode of rifting which separated the Sakarya Zone from the Strandja and Istanbul 

Zones. The Intra-Pontide Ocean formed in the gap created by this rifting (Okay, 1989). 

The remnants ofthe Palaeo-Tethys Ocean, north ofthe Intra-Pontide Ocean, continued to 

close until the middle Jurassic (~engor et al., 1984). The Laurasian Plate separated into 

North American and Eurasian plates in the late Jurassic at approximately 150 Ma. By this 

time, the entire Palaeo-Tethys Ocean had been eliminated and the Strandja Nappe 

became part of the Strandja Zone (~engor et al., 1984). The Jurassic period in Cyprus 

saw the Kyrenia Terrane as a subsiding passive continental margin bordered by a small 

ocean basin, the Mamonia Terrane (Robertson, 1990). Throughout the entire Jurassic, 

platformal carbonates grew on the margins of the tectonic terranes. 

221 



7.1.3 Cretaceous to Middle Eocene 

By the Cretaceous Period Palaeo-Tethyan tectonics had significantly abated and 

the Neo-Tethyan evolution neared its climax. Passive continental margins surrounding 

the Neo-Tethys Ocean were converted to active subduction zones in the early Cretaceous 

(ie. Albian to Aptian; Goriir, 1988). Locally, subduction related extension occurred and 

continents above the subduction zones became rimmed by magmatic arcs. The presence 

of these magmatic arcs changed the sedimentation on the margins of the tectonic terranes 

from shallow water carbonate deposition in a shelf environment to predominantly 

siliciclastic deposition in a deeper fore-arc setting (Goriir, 1988). A melange wedge 

began to form above the subduction zones. 

Extension on the Laurasian margin followed shortly thereafter. During Albian­

Aptian the Istanbul Zone underwent extension. This zone then moved south along two 

transform faults to form the western Black Sea Basin. The eastern Black Sea Basin 

formed shortly thereafter through counter-clockwise motion of a large tectonic block, the 

Eastern Black Sea Block (Goriir, 1988; Okay et al., 1994). 

During the middle to late Cretaceous large ophiolite nappes were emplaced upon 

the Krr~ehir Block (Albian or Aptian), Menderes-Taurus Platform (late Campanian to 

early Maastrichtian) and Arabian Platform (early Campanian to early Maastrichtian) as 

part ofthe final stages of subduction ofPalaeo-Tethyan crust (Sengor and Yilmaz, 1981; 

Ozglil et al., 1981; Pi~kin and Delaloye, 1983; Yilmaz, 1985). Studies by Delaune-Mayer 

et al. (1977) established that the emplacement of these ophiolitic nappes resulted in the 

large scale, collective subsidence of the tectonic terranes. They showed that following the 
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nappe emplacements almost all neritic (shallow water) depositional domains were 

invaded by pelagic (open sea) sedimentation confirming a deepening of the basins. 

In the late Cretaceous the Troodos ophiolite of Cyprus formed above an intra­

oceanic subduction zone. The Troodos Microplate then underwent approximately 90° of 

counterclockwise rotation that lasted throughout the Paleocene and into the early Eocene 

(Okay et al., 1994). 

The Intra-Pontide Ocean in northern Turkey (formed during Jurassic rifting events 

which separated the Sakarya Zone from the Strandja and Istanbul Zones) may have closed 

by the late Cretaceous; however, the timing of this closure is much debated. Sengor and 

Ytlmaz (1981) suggest a pre-Maastrichtian closure of the Intra-Pontide Ocean. Okay and 

Tansell (1994) claim that the closure of the Intra-Pontide was during the early Eocene. 

Goriir and Okay (1996) consider the closing of the Intra-Pontide to have been a 

diachronous event that began in the early Eocene in the eastern portion of the ocean while 

the western portion of the Intra-Pontide Ocean remained open until the late Oligocene. 

Whatever the timing, the closure of this ocean halted the opening of the western Black 

Sea as the Istanbul Zone collided with the Sakarya Zone (Okay et al., 1994). 

The westernmost segment of the Izmir-Ankara-Erzincan Ocean closed during the 

Palaeocene to Lutetian (Sengor and Yilmaz, 1981), whereas the eastern portion of the 

Ocean along with the Intra-Tauride Ocean closed during the late Cretaceous to early 

Eocene (Goriir et al., 1984; Okay 1989). 

The Troodos and Mamonia terranes of Cyprus are believed to have converged 

before the middle Eocene. The boundary between these two units is sealed by a distinct 
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marker horizon composed of chalk, limestone, marl and chert that is a part of the Lefkara 

Formation (Robertson, 1990). 

7.1.4 Late Eocene to Middle Miocene 

The late Eocene saw a north-south shortening in the Eastern Mediterranean region 

that continued until at least the Pliocene. This shortening affected both the Kyrenia 

Terrane of Cyprus and numerous tectonic terranes ofTurkey (Robertson, 1990, Goriir et 

al., 1998). The Kyrenia Terrane underwent south directed thrusting, finally amalgamating 

with the Troodos and Mamonia Terranes of Cyprus by the late Eocene to early Oligocene 

(Robertson, 1990). The late Oligocene to late Miocene saw drastic subsidence ofthe 

Kyrenia Terrane that was buried under over two kilometers of deep water turbidites. In 

the late Miocene (Tortonian) southeast directed thrusting facilitated the development of 

the Misis-Kyrenia Lineament between Cyprus and southeast Turkey. Imbrication in 

southern and eastern Turkey lead to the formation a large orogenic belt, the Anatolian 

Orogenic Collage. This orogenic collage consists of numerous nappe complexes of the 

Menderes-Taurus Platform and many metamorphic massifs such as the Menderes Massif 

in southwestern Turkey (Goriir et al., 1998). The north-south shortening had resulted in 

the formation of the Taurus Mountains in southern Turkey by the Oligocene (Rogl et al., 

1978). This shortening affected regions so far north as the Ku~ehir Block where the 

result was the creation of north verging basement thrusts. 

The same north-south contractional deformation event that caused imbrication and 

nappe formation in Turkey and Cyprus was also the cause for the convergence of Eurasia 
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and the Arabian Platform (Goriir et al., 1998). Eventually, the north-south shortening had 

advanced the collision of Eurasia with the African Plate and Syrian-Arabian Microplate 

such that the Bitlis Ocean was completely eliminated resulting in the development of a 

suture zone, known as the Bitlis-Zagros Suture Zone. This suture zone consists of thrust 

slices of disrupted ophiolite, ophiolitic melange and arc volcanics with ages ranging from 

late Triassic to late Eocene (Yilmaz et al., 1993b). The majority of the Neo-Tethys had 

closed by the middle Miocene with the exception of a part of the southern branch of the 

Neo-Tethys; the present-day Eastern Mediterranean Sea (Sengor et al., 1985). 

The continued squeezing of the Aegean-Anatolian Microplate between the 

Syrian-Arabian Microplate and the Eurasian Plate caused a gradual west directed escape 

of the Aegean-Anatolian Microplate along the North Anatolian and East Anatolian 

transform faults, away from high strain areas in the east (Sengor, 1979; Dewey et al., 

1986). Sengor et al. ( 1985) indicate that this 'escape tectonics' represents the neo­

tectonic regime of the Eastern Mediterranean. 

7.2 The Cilicia Basin in the Eastern Mediterranean Tectonic Framework 

In order to place the Cilicia Basin in the context of the Eastern Mediterranean 

tectonic framework it is necessary to look at the formation and development of its 

ancestor basin. 

7.2.1 The Cilicia Basin Ancestor 

In front of the thrust front of the Taurus Mountains, a foredeep or foreland basin 
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developed during the Oligocene to early Miocene. This arcuate basin contained the 

Cilicia Basin, the Adana Basin and a southern basinal region that later became the 

Mesaoria Basin of Cyprus. This foreland basin developed in response to differential slip 

rates on major faults in the eastern Mediterranean Region (~engor et al., 1985). 

A simplified tectonic map for the Eastern Mediterranean (Fig. 7-2) shows the 

main tectonic elements involved in the evolution of the ancestor basin. ~eng or et al. 

identified what they called a 'quadruple junction' (labeled KM) at the meeting point of 

three continental blocks and one oceanic plate (Fig. 7-3). The margins of these features 

meet in the region ofKahramanmara~ along the East Anatolian Fault Zone (a sinistral 

transtensional fault zone that forms the plate boundary between the Syrian-Arabian and 

Aegean-Anatolian microplates), the Dead Sea Fault Zone (a major sinistral fault zone 

forming the plate boundary between the Syrian-Arabian Microplate and the African 

Plate) and the Southeast Taurus Boundary Thrust Zone (a southward directed collection 

of thrusts within the northern part of the Arabian Plate). ~engor et al. analyzed the major 

tectonic elements and their interactions and determined that the Southeast Taurus 

Boundary Thrust Zone absorbed a great deal of northward directed movement of the 

Syrian-Arabian Plate. This northward movement would not be focused along boundary 

between the Syrian-Arabian and Anatolian Plates at the East Anatolian Transform Fault 

but would be spread over the Southeast Taurus Boundary Thrust Zone as well as the East 

Anatolian Transform Zone. The reduction in northward-directed movement at the 

northwestern Syrian-Arabian and Anatolian segment of the East Anatolian Transform 

Zone requires transtensional activity along the southern African and Anatolian segment of 

226 



the East Anatolian Transform Zone. ~engor et al. calculated two possible extension rates 

along the southern segment of the East Anatolian Transform Zone based on the amount 

of north-south movement absorbed by the Southeast Taurus Boundary Thrust Zone. They 

calculated an extension rate of0.41 em/year if the Southeast Taurus Boundary Thrust 

Zone absorbed 3.16 of the 3.5 em/year African-Arabian motion or 0.42 em/year if the 

Southeast Taurus Boundary Thrust Zone absorbed 3.4 em/year of the African-Arabian 

motion. The orientation of this extension is also dependant on the amount of north-south 

movement absorbed by the Southeast Taurus Boundary Thrust Zone, as indicated in 

Figure 7-4. ~engor et al. went on to say that the buoyant nature of continental lithosphere 

might cause further incompatibilities at strike-slip fault intersections that generate 

complex basin types. 

Exhumation of the Misis-Kyrenia Lineament at the center of the ancestor basin 

began during the late Eocene and was coupled with extension and subsidence of the 

sediments along the flanks of the lineament. These combined tectonic processes 

continued into the Quaternary and partitioned the large ancestor basin into a northern 

Cilicia-Adana Basin and a southern Mesaoria Basin. The elongate Cilicia-Adana Basin 

was filled from the northeast by sediments from the Ceyhan, Seyhan, Tarsus and Goksu 

rivers. These sediments were eroded from parts of the Taurus Mountains and it's 

surrounding landmass at the southern and southeastern coasts of Turkey. 

7.2.2 Size and Morphology of the Cilicia Basin During the Messinian 

The present-day Cilicia Basin has significantly evolved since its original 
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formation during the Oligocene to early Miocene. The present day distribution of 

evaporites in the Cilicia Basin gives some indication of what the basin looked like in the 

Messinian. 

The Cilicia Basin evolved as a small part of its broader ancestral foreland basin at 

the base of the Tauride Mountains. Forming as a small part of an extensive basin, the 

Cilicia Basin probably exhibited southwards tilting of its seafloor that was retained 

during the latest Miocene and early Messinian (Fig. 7-5). The southward tilting of the 

seafloor was probably more pronounced in the outer Cilicia Basin where the ancestor 

basin would have been deepest. The presence of a southward tilt in the outer Cilicia 

Basin is confirmed by a thicker accumulation of evaporites in the south end of the outer 

basin than that observed in the north (especially considering that the thickness of 

evaporites observed in the northern basin has been considerably thickened by the Intra­

Salt Fold and Thrust Family). The southward tilt of the seafloor of the basin controlled 

the northern limit of evaporite deposition in the outer basin. In the inner Cilicia Basin the 

slope of the southern Turkish continental shelf probably controlled the northern limit of 

evaporite deposition. 

Deformation at the Misis-Kyrenia Lineament had begun as early as the late 

Cretaceous. According to Robertson (1980), the Kyrenia Range in Cyprus was uplifted, 

deformed and thrust southwards in the Late Eocene to Early Oligocene then underwent a 

period of subsidence from the Oligocene to late Miocene. Late Miocene (Tortonian) 

thrusting established an elevated ridge at the Kyrenia Terrane (the Kyrenia Range) and 

caused the growth of the Misis-Kyrenia Lineament. These raised features controlled the 
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southward limit of deposition of Messinian evaporites. 

The Cilicia Basin, like its ancestor basin, shallowed to the east at the Adana 

Basin. The gradual shallowing at the eastern end of the basin produced a gentle slope that 

controlled the eastward limit of evaporite distribution. 

In its western end, the Cilicia Basin remains open to the Antalya Basin. The 

Anamur Kormakiti High to the north and the Aksu-Kyrenia Lineament to the south 

restrict this opening. Evaporites in this part of the basin are observed in the gap between 

these bathymetric highs and likely continue westward into the Antalya Basin. 

A map of present-day evaporite distribution in the Cilicia Basin approximates the 

shape and minimum size of the Messinian Cilicia Basin (Fig. 4-7). The presence of salt 

welds at the margins of the evaporite unit suggest that the basin may have occupied a 

much larger area than that outlined on the map. 

Fault mapping from seismic sections shows that the basement is most likely 

normal faulted in the central portion of the outer basin. The offset at these normal faults 

may have placed further restrictions on the distribution of evaporites in the outer Cilicia 

Basin. 

7.3 Developmental Maturity of Salt Structures in the Cilicia Basin 

The development of salt structures in the Cilicia Basin is at a relatively immature 

stage compared to salt tectonic basins such as the Gulf of Mexico and the North Sea, 

which display allochthonous layering of evaporites or salt structures in the advanced 

diapiric stages. This immaturity comes as no surprise since the Mediterranean evaporites 

229 



are found in one of the youngest salt basins in the world. 

The most developed salt structures in the Cilicia Basin are the salt walls that are 

located at the boundary between the inner and outer basins. Most of the salt that has 

migrated throughout the Cilicia Basin has fed into these three large salt walls. The 

kinematic indicators in the sediments above the salt walls tell of a complex salt tectonic 

history that involves early reactive diapirism in response to extension in the Cilicia Basin 

followed by an active diapirism stage where the diapir punches through the sediment 

cover in an attempt to reach the seafloor. Some parts of the salt walls appear to have 

reached the seafloor experienced growth by passive diapirism before becoming buried by 

sediments again. 

The thrusted salt anticlines in the outer Cilicia Basin are immature forms of salt 

structures. These features do not go through reactive, active and passive diapir stages but 

grow by the tightening and amplification of folds in the contractional domain at the outer 

Cilicia Basin. The most immature of these contractional salt structures are the salt pillows 

that form at the leading edge of the fold belts. These salt structures increase in maturity 

from salt pillows, to low-amplitude salt anticlines, to high-amplitude salt anticlines, to 

faulted high-amplitude salt anticlines and finally to faulted salt anticlines with pop-up 

structures. All of these salt structures can be observed in the thrusted fold belts of the 

outer Cilicia Basin (Basement-Linked Fault Family and Toe-Thrust Fault Family). 

The remaining salt structures in the Cilicia Basin, the salt rollers, are less mature 

than the salt walls, salt pillows and salt anticlines; most of them never get beyond the 

reactive stage of diapir growth. The salt rollers represent the most immature group of salt 
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structures that arise from a line source. The salt walls in the boundary domain of the 

Cilicia Basin evolved from immature salt rollers such as those in the inner basin. 

7.4 Tectonic Systems Identified in the Cilicia Basin 

Five different fault families and three distinct salt tectonic styles are delineated in 

the three domains of the Cilicia Basin. These different components form localized 

tectonic systems that constitute the regional tectonics of the Cilicia Basin. These tectonic 

systems include a basin forming system, two gravitational gliding systems, and a 

convergent fold belt system. 

7.4.1 Basin-Forming Tectonic System 

A series of extensional and transtensional faults were identified in the Cilicia 

Basin in the north and south coastal regions and in the center of the outer basin. The 

faults at the north margin of the Cilicia Basin have a different history than those at the 

south or center of the basin; those in the inner basin are different than those in the outer 

basin, yet all of the faults of the Basin-Forming Fault Family are an integral part of the 

tectonic system that is responsible for the formation of the Cilicia Basin. 

The Basin-Forming Tectonic System consists of two main extensional/sinistral­

transtensional fault zones at the margins of the basin and one or more deeply buried 

extensional (or transtensional) faults in the central portion of the basin. Extension along 

these faults allowed the Cilicia Basin to subside and become a part of the Eastern 

Mediterranean Sea. These faults roughly correlate with the Kozan Fault Zone in southern 
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Turkey and the Misis-Kyrenia Fault Zone in northern Cyprus; two sinistral transtensional 

branches of the East Anatolian Fault Zone. The different rates of extension along the 

various branches of the East Anatolian Fault Zone coupled with different rates of 

northward advance of the African and Syrian-Arabian plates favoured the formation of 

the Cilicia Basin ancestor in the Oligocene. 

7.4.2 Intra-Salt Gravitational Gliding Tectonic System 

The Intra-Salt Fold/Thrust Family, described in section 5.2, is a series of 

northward-directed thrust faults which are located within the evaporite unit. These thrusts 

likely formed as a result of post-Messinian growth of the Kyrenia Range in Cyprus. 

When the growth at the Kyrenia Range disturbed the recently deposited evaporites, they 

began to glide off the rising slope. Upslope extension was balanced by contraction in the 

lower parts of the gravitational gliding system. The upslope extensional component of the 

Intra-Salt Gravitational Gliding Tectonic System was overprinted by early tectonic 

activity along the older seaward faults of the Basin Forming Fault at the southernmost 

part of the outer Cilicia Basin. The contractional part of the system is preserved in the 

north and south parts of the basin but has been overprinted in the region of the Basement­

Linked Fault Family. This compression was in the form of low-angle, north directed, salt­

detached thrusts of the Intra-Salt Fold/Thrust Family. 

The Intra-Salt Gravitational Gliding Tectonic System developed in response to a 

major change in the tilt of the Cilicia Basin seafloor from a south-dipping tilt in the Early 

Messinian (during the deposition of the evaporite unit) to a north-dipping tilt in the late 
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Messinian (before the Miocene-Pliocene erosional event at theM-Reflector). 

7.4.3 Convergent Fold and Thrust Belt Tectonic System 

A narrow fold and thrust belt occupies the central portion of the outer Cilicia 

Basin. This fold and thrust belt is formed predominantly of the faults of the Basement­

Linked Fault Family and the surrounding folded reflector packages. The thrusts in this 

fold and thrust belt have a south directed vergence; however, a less frequent and 

apparently random placement of subdued northward directed thrusts is sometimes 

observed. The faults of this fold and thrust belt do not detach along a salt decollement but 

are commonly traced into areas below the evaporite unit and into the pre-Messinian 

basement. It is likely that these faults extend as deep as the pre-Miocene basement high 

that is believed to be partially responsible for their formation. Faults toward the north 

edge of this belt are stronger and more pervasive than those at the southern margin of the 

belt indicating the influence of a southward-directed compressional tectonic system. 

Southward compressional forces in the Cilicia Basin propelled sediments into the pre­

Miocene basement high causing them to thrust upwards over the basement escarpment. 

This process may have resembled that in a figure by Cooper et al. (1989) that shows the 

buttressing effect of the footwall block of a normal fault undergoing inversion. 

Alternatively, inversion may not be required in the basin; the central basement fault may 

simply act as a ramp over which the Miocene to Recent sediments are projected during 

contraction. 
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7.4.4 Supra-Salt Gravitational Gliding Tectonic System 

The style and placement of tectonic elements in the inner Cilicia Basin suggest 

that the region is controlled by a gravitational gliding tectonic system. Sediments 

prograding from the northeastern end of the Cilicia-Adana Basin loaded the eastern edge 

of the evaporite unit and forced the evaporites basinward. Continued delta loading in the 

inner basin resulted in gravity driven extension of the overburden sediments. A series of 

extensional faults developed in the inner Cilicia Basin forming a fault fan that extended 

from the west end of the Adana Basin to a region just northeast of the eastern tip of 

Cyprus. Salt rollers began to develop in the footwall regions of these extensional faults. 

Extension and sedimentation continued throughout the Plio-Quaternary as indicated by 

the presence of growth strata in the hanging walls of the extensional faults of the fault 

fan. The evaporites, which were being driven basinward by progradational loading, began 

to well up into salt walls in front of the extensional system. The faults of the Listric 

Extensional Fault Family terminated against the flanks of these salt walls. 

In the outer Cilicia Basin, a broad zone of thrust faults with a northwest-southeast 

orientation is observed at the seaward flanks of the three salt walls. These faults belong to 

the Toe-Thrust Fault Family. In plan view, the arcuate trace of these thrust faults follows 

the trend of the more central of the three salt walls. This tightly folded region of thrust 

faults balances the extension observed in the inner Cilicia Basin. Prograding sediments at 

the north edge of the Cilicia Basin rotated the north salt wall into an east-west 

orientation, offsetting this salt wall from the northwest-southeast alignment observed at 

the central salt wall. 
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Gravitational gliding tectonic systems similar to this one from the Cilicia Basin 

have been created in sandbox model experiments (Cobbold et al., 1989; Cobbold and 

Szatmari, 1991; Koyi,"1996; Ge et al., 1997; Guglielmo, 1998) and have been observed in 

seismic studies of the Campos and Santos Basins, offshore Brazil (Demercian et al., 

1993) and in the GulfofMexico (Diegel et al., 1995). 
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Figure 7-3: A ~quadruple junction I has been identified at the meeting point of three continental blocks and one 
oceanic plate .. The margins of these features meet in the region of Kahramanmaras along the East 
Anatolian Fault Zone (a sinistral transtensional fault zone that forms the plate boundary between the 
Syrian-Arabian and Aegean-Anatolian microplates), the Dead Sea Fault Zone (a major sinistral fault 
zone forming the plate boundary between the Syrian-Arabian Microplate and the African Plate) and 
the Southeast Taurus Boundary Thrust Zone (a southward directed collection of thrusts within the 
northern part of the Arabian Plate) (from Sengor et al., 1985). 
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northward directed movement of the Syrian-Arabian Plate. This movement 
would not be focused along boundary between the Syrian-Arabian and 
Anatolian Plates at the East Anatolian Transform Fault but would be spread 
over the Southeast Taurus Boundary Thrust Zone as well as the East 
Anatolian Transform Zone. The reduction in northward-directed movement 
at the northwestern Syrian-Arabian and Anatolian segment of the East 
Anatolian Transform Zone requires transtensional acnvity along the southern 
African and Anatolian segment of the East Anatolian Transform Zone. 
Senger et al. calculated two possible extension rates along the southern 
segment of the East Anatolian Transform Zone (shown in triangle diagrams) 
based on the amount of north-south movement absorbed by the 
Southeast Taurus Boundary Thrust Zone. They calculated an extension rate 
of 0.41 em/year if the Southeast Taurus Boundary Thrust Zone absorbed 
3.16 of the 3.5 em/year African-Arabian motion or 0.42 em/year if the\ 
Southeast Taurus Boundary Thrust Zone absorbed 3.4 em/year of the 
African-Arabian motion. The orientation of this extension is also dependant 
on the amount of north-south movement absorbed by the Southeast 
Taurus Boundary Thrust Zone (Sengor et al., 1985). 
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8. CONCLUSIONS 

Through an in-depth analysis of seismic data in the Cilicia Basin it has been 

determined that the evaporite distribution in the Cilicia Basin is directly related to the 

regional tectonics in the Eastern Mediterranean. The structural and salt tectonic activity 

that have occurred since the development of the basin forms a complex network of 

tectonic systems in the Cilicia Basin, some of which are extinct or dormant and others 

which are still active in the basin today. The following is a list of the interpretations and 

conclusions relating to the development of the Cilicia Basin: 

1. The Cilicia Basin evolved from an extensive foreland ancestor basin during the 

Oligocene to Late Miocene to become a shallow, elongate and arcuate basin that 

had a southern basin seafloor tilt during the deposition of evaporites in the 

Messinian (~5.32-7.12 Ma). 

2. The Cilicia Basin is a relatively young salt tectonic basin which displays 

relatively immature salt structures in a tectonically active and complex basin. 

3. The southern basin tilt of the Cilicia Basin reversed to a northward basin tilt upon 

the exhumation of the Kyrenia Terrain of Cyprus (Kyrenia Range) and the Misis­

Kyrenia Lineament during the Miocene to Pliocene interval; gravitational 

instability occurred along the margins of these elevated features as a result of 

their rapid uplift. 

4. Delta progradation in the neighbouring Adana Basin loaded the evaporite unit in 

the Cilicia Basin producing a gravitational collapse of the evaporite overburden 
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and a build up of evaporites in the distal portions of the delta succession. 

5. North-South contraction in the Cilicia Basin produced a number of contractional 

features in the region between Cyprus and southern Turkey but seemed to have 

little effect on the evaporite overburden in the inner Cilicia Basin. 

6. The Cilicia Basin can be divided into five fault families within four tectonic 

systems: 

A) The Basin-Forming Tectonic System- composed of the faults of the 

Basin-Forming Fault Family; namely the Kozan Fault Zone and the 

Misis-Kyrenia Fault Zone; partially responsible for the formation of the 

Cilicia Basin. 

B) Intra-Salt Gravitational Gliding Tectonic System- composed of the 

faults of the Intra-Salt Fold/Thrust Family; records the change from a 

south tilted Cilicia Basin to a north tilting Cilicia Basin. 

C) Convergent Fold and Thrust Belt Tectonic System- composed of the 

faults of the Basement-Linked Fault Family; coincides with the 

hypothesized presence of a basin central extensional fault (Basin­

Forming Fault Family) near the central part of the Cilicia Basin, having 

a large offset and acting as a buttress to southward moving sediments. 

D) Supra-Salt Gravitational Gliding Tectonic System- composed of the 

faults of the Listric Extensional Fault Family and the Toe-Thrust Fault 

Family; records extension related to delta progradation from the 

northeastern portion of the basin and the counterbalancing contraction 
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at the toe of the gravitationally controlled tectonic system. 

7. The Cilicia Basin can be divided into three thin-skinned salt tectonic domains 

based on the classification and tectonic expression of salt structures: 

A) The Inner Cilicia Basin Domain - a zone of salt rollers controlled by 

extensional growth faulting at a listric fault fan. 

B) The Cilicia Basin Boundary Domain - a zone of salt walls at the 

boundary between the extensional and contractional domains. 

C) The Outer Cilicia Basin Domain- a zone of thrusted and non-thrusted 

salt anticlines and salt pillows controlled by contractional tectonics. 

8. The migration of evaporites in the Cilicia Basin are dynamically linked to the 

tectonic elements internal to the basin but are also strongly linked to large-scale 

regional tectonic activity of the Eastern Mediterranean. 
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