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Turkey forms one of the youngest and most active Turkey forms one of the youngest and most active 
part of the Alpide Orogenic Systempart of the Alpide Orogenic System



TECTONICS of TURKEY TECTONICS of TURKEY 
The Alpide orogenic system is created by the The Alpide orogenic system is created by the 
closing of different branches of Tethys Oceanclosing of different branches of Tethys Ocean
During the closing of Tethys, different During the closing of Tethys, different 

continental fragments belonging to Gondwana continental fragments belonging to Gondwana 
and Laurasia collided and amalgamated into and Laurasia collided and amalgamated into 
each other.each other.
Turkey is an Turkey is an ““orogenic collageorogenic collage”” created by  created by  
these amalgamated continental fragments and these amalgamated continental fragments and 
the remnants of oceanic environments the remnants of oceanic environments 
separating them. separating them. 



PALAEOTECTONIC UNITS of PALAEOTECTONIC UNITS of 
TURKEYTURKEY

Okay&Tüysüz, 1999



LATE CRETACEOUSLATE CRETACEOUS--EARLY TERTIARY (65 Ma)EARLY TERTIARY (65 Ma)



EOCENE (50 Ma)EOCENE (50 Ma)



LATE MIOCENE (11 Ma)LATE MIOCENE (11 Ma)



NEOTECTONIC PERIODNEOTECTONIC PERIOD
After the closing of the Tethys Ocean along the Bitlis-
Zagros suture 11 Ma ago Palaetoectonic period ended 
and Neotectonic period has started for Turkey. 
During the neotectonic period, the Arabian Peninsula 
continued to move northward along the Dead Sea Fault 
and created a compressional tectonic regime in the 
Eastern Anatolia. 
This compressional regime This compressional regime resulted in resulted in crustalcrustal thickening thickening 
and upliftand uplifting in the Eing in the Eastern Anatolia astern Anatolia bbetweenetween 11 and 5 11 and 5 
MaMa, , 
During this During this time easttime east––west trending reverse faults west trending reverse faults and and 
thrusts, folds, thrusts, folds, and and somesome ramp basinsramp basins have  been have  been 
developeddeveloped
During During the the beginning of the beginning of the PliocenePliocene (~5 Ma) (~5 Ma) ththisis
compressional tectonic regime was replaced by escapecompressional tectonic regime was replaced by escape
regimeregime



The Anatolian The Anatolian PlatePlate startedstarted to move to move 
westwardwestward along two along two transform faulttransform faultss, North , North 
Anatolian and East Anatolian Fault Zones.Anatolian and East Anatolian Fault Zones.



The The Arabian plate is moving northward at a rate of 18 mm/y Arabian plate is moving northward at a rate of 18 mm/y 
and the and the Anatolian Anatolian PlatePlate is is still moving westward and rotating still moving westward and rotating 

anticlockwiseanticlockwise around a pole in Saround a pole in Sıınai Peninsulanai Peninsula



Northward moving of the Arabian Plate and westward extrusion of Northward moving of the Arabian Plate and westward extrusion of the Anatolian the Anatolian 
Plate created four Plate created four neotectonic provincesneotectonic provinces: : 

1.1. East Anatolian Contractional Province, East Anatolian Contractional Province, 
2.2. North Anatolian Province, North Anatolian Province, 
3.3. Central Anatolian Central Anatolian ‘‘OvaOva’’ Province and Province and 
4.4. West Anatolian Extensional Province. West Anatolian Extensional Province. 

These provinces are delimited byThese provinces are delimited by
1.1. The North Anatolian Fault Zone The North Anatolian Fault Zone 
2.2. The East Anatolian Fault ZoneThe East Anatolian Fault Zone
3.3. Dead Sea Fault ZoneDead Sea Fault Zone
4.4. The AegeanThe Aegean––CyprCyprusus ArcArc

Bozkurt, 2001



East Anatolian Contractional ProvinceEast Anatolian Contractional Province
NENE-- and NWand NW--trending trending 
cconjugateonjugate strikestrike--slip faults  slip faults  
PPullull--apart basinsapart basins ((ErzurumErzurum
and and AAğğrrıı basinsbasins)) along the along the 
strikestrike--slip faults slip faults 
EE––W trending W trending 
compressional compressional ramp ramp 
basins basins ((MuMuşş, Van and , Van and 
PasinlerPasinler) ) 
NN--S trending tensional S trending tensional 
cracks

Bozkurt, 2001

cracks

Koçyiğit et al., 2001



IMPORTANT 
ACTIVE FAULTS

NNortheastortheasternern
AnatolianAnatolian Fault Fault 

IIğğddıırr, , BalBalııkgkgööllüü andand
DoDoğğubayazubayazııtt

AAğğrrıı,,KarayazKarayazıı, , 
ÇÇaldaldııranran, , HorasanHorasan and  and  
ErciErcişş

YYüüksekovaksekova––ŞŞemdinliemdinli



Northeastern Anatolian Fault ZoneNortheastern Anatolian Fault Zone
LLefteft--lateral lateral 
350 km350 km--long long 

SSlip rates of 8 mmlip rates of 8 mm/a according to GPS measurements/a according to GPS measurements
Average Average 1818––25 mm25 mm/a according to geological data/a according to geological data
Consists of Consists of KelkitKelkit, , DumluDumlu--ÇÇobandedeobandede and and KaKağığızmanzman Fault ZonesFault Zones

Bozkurt, 2001



Koçyiğit et al., 2001
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MMajorajor earthquakes earthquakes in the in the East Anatolian East Anatolian 
Contractional Province Contractional Province during during the 20the 20thth CenturyCentury

–– 12 July 1900 Ka12 July 1900 Kağığızman (zman (M= 5.9M= 5.9))
–– 8 November 1901 Erzurum (8 November 1901 Erzurum (M=6.1M=6.1))
–– 28 April 1903 Patnos (28 April 1903 Patnos (M=6.3M=6.3))
–– 28 May 1903 Ardahan (28 May 1903 Ardahan (M= 5.7M= 5.7))
–– 4 December 1905 Malatya (4 December 1905 Malatya (M= 6.8M= 6.8))
–– 13 September 1924 13 September 1924 HorasanHorasan ((M = 6.8M = 6.8) ) 
–– 1 May 1935 Digor (1 May 1935 Digor (M= 5.8M= 5.8))
–– 10 September 1941 Erci10 September 1941 Ercişş ((M= 5.9M= 5.9))
–– 6 September 6 September 1975 Lice (1975 Lice (M = 6.6M = 6.6) ) 
–– 24 November 1976 24 November 1976 ÇÇaldaldııranran ((M = 7.3M = 7.3) ) 
–– 30 October 1983 30 October 1983 HorasanHorasan––NarmanNarman ((M = 6.8M = 6.8))



East Anatolian Contractional ProvinceEast Anatolian Contractional Province
NN––S S compression also compression also 
created Ncreated N--S trending S trending 
tensional crackstensional cracks, which , which 
have functioned as have functioned as 
magma conduitsmagma conduits. . 
PlioPlio--Quaternary Quaternary distinct distinct 
volcanoes volcanoes areare NemrutNemrut, , 
SSüüphanphan, , AAğğrrıı, , TendTendüürek rek 
etc.  etc.  

NEMRUT

Koçyiğit et al., 2001



North Anatolian ProvinceNorth Anatolian Province
Delimited by NAF and NEAFDelimited by NAF and NEAF
EE--W trending fold and thrust belt. W trending fold and thrust belt. 
The slip rates are less than 5 mmThe slip rates are less than 5 mm//yy
3 September 1968 3 September 1968 BartBartıınn earthquake (M = 6.8)earthquake (M = 6.8)

Tarı et al., 
2000



Central Anatolian Central Anatolian ‘‘OvaOva’’ ProvinceProvince
Delimited by NAF and EAFDelimited by NAF and EAF
CCharacterizedharacterized by extensional basins called by extensional basins called ‘‘ovasovas’’, , 
Basin Basin boundboundinging obliqueoblique faults. faults. 
Eastern part Eastern part isis deformed by a number dextral and sinistral strikedeformed by a number dextral and sinistral strike--slip slip 
faultsfaults, which are , which are splaysplayss ofof the NAFZ, the NAFZ, andand form a form a fifishboneshbone structurestructure
Normal faults are dominant in the western part.Normal faults are dominant in the western part.



Bozkurt, 2001

IMPORTANT 
ACTIVE 
FAULTS

EcemiEcemişş
OvacOvacııkk--MalatyaMalatya
YakapYakapıınarnar--GGööksun ksun 

and Kangaland Kangal
EzinepazarEzinepazar--

SungurluSungurlu
LaLaççinin--MerzifonMerzifon
KKıırrşşehir ehir 
AlmusAlmus
TuzgTuzgööllüü



The The OvacOvacııkk––MalatyaMalatya Fault ZoneFault Zone

SSinistralinistral
22550 km long0 km long. . 
Splays from Splays from the the 
NAF near NAF near ErzincanErzincan. . 
Consists two main Consists two main 
segments;segments;
–– OvacOvacııkk segmentsegment
–– MalatyaMalatya segment

Bozkurt, 2001

segment



The The EcemiEcemişş Fault ZoneFault Zone

Bozkurt, 2001

SSinistralinistral
77000 km long 0 km long 
FFormedormed by the reactivation by the reactivation 
of aof a palaeotectonic palaeotectonic 
structurestructure in the in the PlioPlio--
Quaternary. Quaternary. 
SSeismicallyeismically less activeless active
Total displacements during Total displacements during 
the palaeotectonic and the palaeotectonic and 
neotectonic periods are 7neotectonic periods are 700
km and 24 km, km and 24 km, 
respectively. respectively. 
Some Some pullpull--apart basins apart basins 
((ErciyesErciyes, , TuzlaTuzla, , 
SultansazlSultansazlığıığı))



The The TuzgTuzgööllüü Fault ZoneFault Zone

Bozkurt, 2001

DDextralextral
200200 kmkm longlong, , 
The initiation is Late The initiation is Late 
CretaceousCretaceous, b, becameecame
active during the active during the 
Miocene. Miocene. 
The NThe N––S and NES and NE––
SW trending volcanic SW trending volcanic 
cones cones along the fault along the fault 
are are attributed attributed ththis is 
faultfault





Seismicity of the eastern part of the Seismicity of the eastern part of the 
Central Anatolian ProvinceCentral Anatolian Province

–– 1717 and 1835 1717 and 1835 EcemiEcemişş
–– 9 March 1902 9 March 1902 ÇÇankankıırrıı ((Ms=5.5Ms=5.5))
–– May 1914 May 1914 GemerekGemerek ((M = 5.6M = 5.6) ) 
–– 1938 1938 KKıırrşşehirehir ((M = 6.8M = 6.8) ) 
–– 21 February 1940 21 February 1940 ErciyesErciyes ((M = 5.M = 5.11) ) 
–– 13 April 1940 Yozgat13 April 1940 Yozgat--Kayseri (Kayseri (M =5.3M =5.3))
–– 4 August 1996 4 August 1996 MecitMecitöözzüü––ÇÇorum (orum (M = 5.6M = 5.6))



Bozkurt, 2001

Western Part of the Western Part of the 
Central AnatoliaCentral Anatolia

NENE––SWSW ((BurdurBurdur, , AcAcııggööll, , 
SandSandııklklıı, , ÇÇivrilivril and and 
DombayovaDombayova) ) and NWand NW––SESE--
trending trending ((DinarDinar, , BeyBeyşşehirehir, , 
AkAkşşehirehir––AfyonAfyon ) ) crosscross--
grabengrabenss and horstand horstss
FormsForms a transition between a transition between 
the the Aegean Extensional Aegean Extensional 
ProvinceProvince and the and the strikestrike--slip slip 
dominant dominant eastern parteastern part of of the the 
Central AnatoliaCentral Anatolia..
Southern part of this region is Southern part of this region is 
known as the Isparta angle.known as the Isparta angle.



EskiEskişşehirehir FaultFault
DDextralextral with normal with normal 
component. component. 
RRuptureduptured during the 1956 during the 1956 
EskiEskişşehirehir earthquake (M = 6.5) earthquake (M = 6.5) 
Forms boundary between Forms boundary between 
Central and Western AnatoliaCentral and Western Anatolia

Bozkurt, 2001
Barka, 1996



FethiyeFethiye––BurdurBurdur
Fault ZoneFault Zone

LLefteft--laterallateral
FormsForms the boundary the boundary 
between the Western between the Western 
Anatolia and the Anatolia and the 
IspartaIsparta Angle area. Angle area. 
GPS measurements GPS measurements 
indicate slip rates of indicate slip rates of 1515
mm/amm/a
Produced 1914 and Produced 1914 and 
1971 Burdur and 1962 1971 Burdur and 1962 
and 1957 Fethiye and 1957 Fethiye 
earthquakesearthquakes



Biggest eBiggest earthquakesarthquakes in this in this 
regionregion

–– 3 October 1914 3 October 1914 BurdurBurdur ((MM== 7.17.1) ) 
–– 7 August 1925 7 August 1925 DinarDinar ((M = 5.8M = 5.8))
–– 18 March 1926 Finike (M=6.8)18 March 1926 Finike (M=6.8)
–– 19 July 1933 19 July 1933 ÇÇivrilivril ((M = 5.8M = 5.8))
–– 25 April 1957 Fethiye (25 April 1957 Fethiye (M=7.1M=7.1))
–– 22 November 1963 Tefenni 22 November 1963 Tefenni ((M = 5.M = 5.11) ) 
–– 12 May 1971 12 May 1971 BurdurBurdur ((M = 6.2M = 6.2) ) 
–– 1 October 1995 1 October 1995 DinarDinar ((M = 6.1M = 6.1) ) 
–– 15 December 2000 15 December 2000 AkAkşşehirehir ((M = 5.8M = 5.8)

Bozkurt, 2001

)



Western AnatoliaWestern Anatolia
OOnene of the most of the most 
seismically active and seismically active and 
rapidly extending regions rapidly extending regions 
ofof the worldthe world (>(>3030 mmmm/a/a). . 
EE––W trending W trending grabensgrabens
((EdremitEdremit, , BakBakıırrççayay, , 
KKüütahyatahya, , SimavSimav, , GedizGediz, , 
KKüçüüçükk MenderesMenderes, , BBüüyyüükk
MenderesMenderes, and , and GGöökovakova). ). 
NNENNE--and NNWand NNW-- trending trending 
grabens (grabens (UUşşak, Selendi, ak, Selendi, 
Demirci, GDemirci, Göördes, Soma)rdes, Soma)



Bozkurt, 2001



Biggest earthquakes of Biggest earthquakes of Western Western 
AnatoliaAnatolia

20 September 1899 20 September 1899 MenderesMenderes
19 January 1909 Fo19 January 1909 Foçça (a (M= 6.0M= 6.0))
18 November 1919 Soma (18 November 1919 Soma (M = 6.9M = 6.9) ) 
31 March 1928 31 March 1928 TorbalTorbalıı ((M = 6.3M = 6.3) ) 
2 May 1928 Emet2 May 1928 Emet ((M = M = 66..22) ) 
23 April 1933 23 April 1933 GGöökovakova ((M = 6.5M = 6.5))
19 July 1933 Denizli 19 July 1933 Denizli ((M = 5.8M = 5.8) ) 
22 September 1939 22 September 1939 DikiliDikili--BergamaBergama ((M = 6.5M = 6.5) ) 
23 May 23 May ((M = M = 6.26.2) ) and 13 December 1941 Muand 13 December 1941 Muğğla la ((M = M = 6.06.0) ) 
6 October 1942 6 October 1942 EdremitEdremit KKöörfezirfezi––AyvacAyvacııkk ((M = 6.8M = 6.8) ) 
24 June 1944 Gediz 24 June 1944 Gediz ((M = M = 6.06.0) ) 
21 December 1945 21 December 1945 ((M = M = 6.0?6.0?) ) 
16 July 1956 16 July 1956 SSöökeke––BalatBalat ((M = 7.1M = 7.1) ) 
25 April 1959 K25 April 1959 Kööyceyceğğiz iz ((M = M = 6.36.3) ) 
11 March 1963 Denizli 11 March 1963 Denizli ((M = 5.M = 5.55) ) 
2 March 1965 2 March 1965 SalihliSalihli ((M = 5.8M = 5.8) ) 
13 June 1965 13 June 1965 HonazHonaz ((M = 5.3M = 5.3) ) 
2255 March 1969 March 1969 DemirciDemirci ((M = 5.9M = 5.9) ) 
28 March 1969 28 March 1969 AlaAlaşşehirehir ––SarSarııggööl l ((M = 6.5M = 6.5) ) 
28 March 1970 28 March 1970 GedizGediz ((M = 7.2M = 7.2) ) 
11 October 1986 11 October 1986 ÇÇubukdaubukdağğ ((M = 5.5M = 5.5) ) 



CCauseause and origin of and origin of crustalcrustal extension in the extension in the 
AegeanAegean ProvinceProvince

Tectonic escape Tectonic escape : : wwestwardestward extrusion of the extrusion of the 
Anatolian block since 1Anatolian block since 111 MaMa
BackBack--arc spreading arc spreading : : backback--arc extension caused arc extension caused 
by the by the rollroll--back effectback effect of the Aegeanof the Aegean (Hellenic)(Hellenic)
Trench system Trench system 
OrogenicOrogenic collapse collapse : : spreading and thinning of spreading and thinning of 
overover--thickened crust following the latethickened crust following the late Tertiary Tertiary 
collision across collision across NeotethyNeotethyan sutures an sutures during the during the 
OligoceneOligocene––Early MioceneEarly Miocene (~25 Ma)(~25 Ma). . 
EpisodicEpisodic: Miocene: Miocene––Early PlioceneEarly Pliocene (~5 Ma)(~5 Ma)
orogenicorogenic collapse, and a collapse, and a PlioPlio--QuaternaryQuaternary `(~3 `(~3 
Ma)Ma) westward escape westward escape and and of Nof N––S extension. S extension. 



North Anatolian Fault ZoneNorth Anatolian Fault Zone
112200 km00 km--long, broad arclong, broad arc--shaped, dextral strikeshaped, dextral strike--slip fault system slip fault system 
EExtendsxtends from from KarlKarlııovaova in the east to Greece in the west. in the east to Greece in the west. 
FFormsorms the boundary between the Eurasian and Anatolian Platethe boundary between the Eurasian and Anatolian Platess
The North Anatolian Fault is only a member of a much larger righThe North Anatolian Fault is only a member of a much larger rightt--lateral shear lateral shear 
zone consisting of a large number of dextral shearzone consisting of a large number of dextral shear--related structures. related structures. 
This shear zone extends along mostly a bimaterial interface juxtThis shear zone extends along mostly a bimaterial interface juxtaposing aposing 
subductionsubduction--accretion material of the Tethysides and older and stiffer contiaccretion material of the Tethysides and older and stiffer continental nental 
basements to its northbasements to its north

Şengör et al, 2005



TThe NAF splays into two major strands he NAF splays into two major strands to to 
the east of Almacthe east of Almacıık mountainsk mountains
–– The northern strand The northern strand is moreis more activeactive
–– The southern strand bounds the southern The southern strand bounds the southern 

margin of Sea of margin of Sea of MarmaraMarmara, then bends , then bends 
southward and runs into the Aegean Sea southward and runs into the Aegean Sea 

Şengör et al, 2005



There are sThere are severaleveral depressions depressions filled with filled with 
NeogeneNeogene--Quaternary sediments Quaternary sediments along the along the 
NAF and its major splays.NAF and its major splays.
These basins were developed as pullThese basins were developed as pull--
apart and fault wedgeapart and fault wedge basins and negative basins and negative 
flower structures. flower structures. 

Şengör et al, 2005



Şengör et al, 2005



Şengör et al, 2005



Age of the North Anatolian FaultAge of the North Anatolian Fault
The oldest basins along the NAFZ are medial to late The oldest basins along the NAFZ are medial to late 
Miocene (11 Ma) in age, whereas the youngest are Miocene (11 Ma) in age, whereas the youngest are 
hardly older than the Pleistocene (1.6 Ma)hardly older than the Pleistocene (1.6 Ma)
Judging from the basins directly associated with it, the Judging from the basins directly associated with it, the 
NAF clearly becomes younger westward. NAF clearly becomes younger westward. 
The North Anatoian Shear Zone as a whole is medial to The North Anatoian Shear Zone as a whole is medial to 
late Miocene in age (11 Ma), late Miocene in age (11 Ma), but not the NAFbut not the NAF. . 
The NAF formed about 11 Ma ago in the east, near The NAF formed about 11 Ma ago in the east, near 
Erzincan, and may have propagated westward at a rate Erzincan, and may have propagated westward at a rate 
of 11 cm/aof 11 cm/a
NAF reached the Sea of Marmara no earlier than 200 ka NAF reached the Sea of Marmara no earlier than 200 ka 
ago, although the NASZago, although the NASZ--related deformation here has related deformation here has 
already commenced in the late Miocene (10 Ma). already commenced in the late Miocene (10 Ma). 



Offset of the North Anatolian FaultOffset of the North Anatolian Fault

Geological Geological datadata indicateindicate a total offset ranging from 85 a total offset ranging from 85 
to 20to 20––25 km. 25 km. 

–– Offset of the ElmalOffset of the Elmalıı--PeriPeriççay System ay System 60 km60 km. . 
–– The Yedisu Offset The Yedisu Offset 50 km50 km
–– Offset of the Karasu River (Euphrates tributary) Offset of the Karasu River (Euphrates tributary) 50 km50 km
–– TurhalTurhal--Amasya Plain deflection of the YeAmasya Plain deflection of the Yeşşililıırmak rmak 30 km30 km. . 
–– Amasya PlainAmasya Plain--Lâdik deflection Lâdik deflection 5050--75 km75 km..
–– The KargThe Kargıı offset offset 40 km40 km
–– Mudurnu Mudurnu ÇÇayayıı offsets offsets 50 km50 km
–– The Pamukova river diversion The Pamukova river diversion 26 km26 km
–– Sea of Marmara Sea of Marmara 4 km4 km
–– Western margin of the Central Basin of the Sea of Marmara Western margin of the Central Basin of the Sea of Marmara 4 4 

kmkm since 200 ka agosince 200 ka ago
Recent GPS data indicate presentRecent GPS data indicate present--day rates of about day rates of about 
2424 mmmm/a/a



Beginning with 1939 Beginning with 1939 ErzincanErzincan earthquake,earthquake, the NAF the NAF 
ruptured ruptured by 8by 8 earthquakes (earthquakes (M >6.7M >6.7) propagating ) propagating in a in a 
westward progressionwestward progression
–– 26 December 1939 26 December 1939 ErzincanErzincan ((M = 7.9M = 7.9) ) 
–– 20 December 1942 20 December 1942 ErbaaErbaa--NiksarNiksar ((M = 7.1M = 7.1) ) 
–– 26 November 1943 26 November 1943 TosyaTosya ((M = 7.6M = 7.6))
–– 1 February 1944 1 February 1944 BoluBolu––GeredeGerede ((M = 7.3M = 7.3) ) 
–– 26 May 1957 26 May 1957 AbantAbant ((M = 7.0M = 7.0) ) 
–– 22 July 1967 22 July 1967 MudurnuMudurnu ((M = 7.1M = 7.1) ) 
–– 17 August 1999 17 August 1999 KocaeliKocaeli ((M = 7.4M = 7.4), ), 
–– 12 November 1999 12 November 1999 DDüüzcezce ((M =7.2M =7.2))

This westward propagation has been interpreted in 
terms of a Coulomb failure model, whereby every 
earthquake concentrates the shear stress at the 
western tip of the broken segments leading to 
westward migration of the large earthquakes.



Stein et al, 2001



Main branch and its splays Main branch and its splays 
produced destructive earthquakesproduced destructive earthquakes

Şengör et al, 2005



Since the 17th century, the 
NAF shows a cyclical seismic 
behaviour, with century-long 
cycles beginning in the east 
and progressing westward. 
For earlier times, the record 
is less clear but does indicate 
a lively seismicity. 

Şengör et al, 2005



17 August and 12 November 1999 17 August and 12 November 1999 
EarthquakesEarthquakes

17 August (M= 7.4) and 12 November  (M=7.2) 1999 
events killed more than 20.000 people and ruptured 
about 160 km of the northern branch of the NAF.

These earthquakes have also loaded the Marmara 
segment(s?) of the fault and a major (M≤7.6) event 
is expected in the next half century with an about 
50% probability on this segment. 



3.85m



4.95m





4.90m



4.65m



4.80m















Sea of MarmaraSea of Marmara
The The MarmaraMarmara region forms a transition zone between the area of region forms a transition zone between the area of 
pure strikepure strike--slip deformationslip deformation and Aegean Extensional regionand Aegean Extensional region
DDeepeep and and asymmetric strikeasymmetric strike--slip basins (slip basins (ÇÇıınarcnarcııkk, Central , Central MarmaraMarmara, , 
TekirdaTekirdağğ))
The basins consist of The basins consist of PlioPlio--Quaternary sediments reaching over 3 Quaternary sediments reaching over 3 
km. km. 

İmren et al, 2002





Parsons et al., 2000



East Anatolian Fault ZoneEast Anatolian Fault Zone
600600 kmkm--long, long, 
SSinistralinistral
Accomodates Accomodates to the westward extrusion of Anatolia. to the westward extrusion of Anatolia. 
Forms the Forms the boundarboundaryy between the Anatolian Arabian between the Anatolian Arabian 
plates. plates. 



AGE, OFFSET and RATE of EAFZAGE, OFFSET and RATE of EAFZ

A A leftleft--lateral displacement of 3.5lateral displacement of 3.5––13 km 13 km 
and 15and 15––27 km27 km have been proposed by have been proposed by 
using geological data. using geological data. 
The rate of slipThe rate of slip is is 1100 mmmm/a/a according to according to 
the the GPS data.GPS data.
Different ages have been proposed:Different ages have been proposed:
–– Late MioceneLate Miocene––Early PlioceneEarly Pliocene (~5 Ma)(~5 Ma);;
–– Late PlioceneLate Pliocene(~3 Ma)(~3 Ma)
–– Late Pliocene (~1Late Pliocene (~1.8 Ma.8 Ma))



The The EAFZEAFZ has ruptured during many destructive has ruptured during many destructive 
earthquakes, earthquakes, but most part of it is silent since 100 yearsbut most part of it is silent since 100 years
–– 22 May 1971 22 May 1971 BingBingööll ((M = 6.8M = 6.8) ) 
–– 5 May 1986 (5 May 1986 (M = 5.8M = 5.8) ) and and 6 June 1986 (6 June 1986 (M = 5.6M = 5.6) ) DoDoğğananşşehirehir--

MalatyaMalatya
TheThe continuation of the EAFZ to the SW continuation of the EAFZ to the SW is more is more 
complicatedcomplicated.This section of the fault .This section of the fault produced mediumproduced medium--
big big earthquakesearthquakes
–– 1945 and 1952 1945 and 1952 AdanaAdana––MisisMisis ((M = 5.7M = 5.7 and and M = 5.3M = 5.3) ) 
–– 1979 1979 AdanaAdana––KozanKozan ((M = 5.1M = 5.1) ) 
–– 1986 1986 GaziantepGaziantep ((M = 5.0M = 5.0) ) 
–– 1989 1989 IskenderunIskenderun ((M = 4.9M = 4.9) ) 
–– 1991 1991 KadirliKadirli––AdanaAdana ((M = 5.2M = 5.2) ) 
–– 1994 1994 AdanaAdana––CeyCeyhhan (an (M = 5.0M = 5.0) ) 
–– 1994 1994 AdanaAdana–– İİskenderunskenderun ((M = 4M = 4) ) 
–– 27 June 1998 27 June 1998 AdanaAdana––CeyhanCeyhan ((M = 6.2M = 6.2) ) 
–– 17 January 2001 17 January 2001 OsmaniyeOsmaniye ((M = 4.9M = 4.9))



Dead Sea Fault ZoneDead Sea Fault Zone
1000 km1000 km--long, long, 
SSinistralinistral
PPlate boundary of late boundary of 
transform typetransform type
SSeparateparateses the the 
African and African and 
Arabian Arabian pplatelatess
Different views Different views 
about its age about its age 
ranging 10 to 20 ranging 10 to 20 
Ma

Westaway, 2003

Ma



OFFSET of the DSFZOFFSET of the DSFZ

100100--110 km for the southern 110 km for the southern partpart and 70and 70––
80 km for the northern 80 km for the northern partpart. . 
RRecentecent studies indicate studies indicate 1010––20 km of total 20 km of total 
slip. slip. 
TTwowo sstages of offsettages of offset
–– 6060––7070 km offset during 25km offset during 25––1155 Ma Ma 
–– 4040––5050 km offset during the last 4.5 Ma.km offset during the last 4.5 Ma.



Big Earthquakes on the DSFZBig Earthquakes on the DSFZ
DATE INTENSITY

BC 69 IX 

13.12.115 IX 

245 X     

334      IX     

14.09.458 IX     

10.09.506 IX     

29.05.526 IX     

29.11.529 IX

30.09.587      IX     

08.04.859 IX

867      IX

10.08.1114 IX     

13.08.1822 X     

02.04.1872 IX     

Historical period Instrumental  period



Aegean ArcAegean Arc
The African Plate is descending The African Plate is descending northwardnorthward beneath the Anatolian Platebeneath the Anatolian Plate
Convergence between the African and Anatolian plates in the EastConvergence between the African and Anatolian plates in the Eastern ern 
Mediterranean takes place by subduction along the Aegean and Mediterranean takes place by subduction along the Aegean and 
CyprCyprusus arcs arcs 
RollRoll--back effect created extensional regime  in the Aegean Provinceback effect created extensional regime  in the Aegean Province
Deep earthquakes and volcanoes created by this subduction Deep earthquakes and volcanoes created by this subduction 



CyprCyprusus ArcArc
CCollisionollision of Eratosthenes Seamountof Eratosthenes Seamount with the trench with the trench 
caused uplifting of Cyprus and stopping of subductioncaused uplifting of Cyprus and stopping of subduction
InIn the east of Cyprus strikethe east of Cyprus strike--slip deformation slip deformation is is dominadominantnt
M = 6.0 or larger earthquakes occurred during the M = 6.0 or larger earthquakes occurred during the 
instrumental period. instrumental period. 



PRESENT STRUCTURE of TURKEYPRESENT STRUCTURE of TURKEY



Thank YouThank You
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