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Abstract: Recent detailed examination of the internal deformation of the Turkish-Iranian Plateau in the hinterland 
of Bitlis-Zagros Suture Zone, which is related to the collision of the Arabian and Eurasian plates, indicates multiple 
intersection points between the right- and left-lateral strike-slip structures explained by an inevitably broad left-
lateral strike-slip shear zone, the Anatolian Diagonal.

The faults bounding and internally deforming the Anatolian Diagonal were closely examined by using high-
resolution satellite images, focal mechanism solutions of the earthquakes, and published seismic reflection data 
in the offshore areas. The Anatolian Diagonal is a NE-SW trending left-lateral shear zone having a 170 km width 
between the Central Anatolian and the East Anatolian fault zones and an 850 km length between Erzincan and the 
Cyprus Arc. It has at least four intersection points with the right-lateral North Anatolian Fault Zone and the Southeast 
Anatolian-Zagros Fault Zone. As the offshore continuation of the Ecemiş-Deliler Fault of the Anatolian Diagonal, 
the Biruni Fault reaches the Cyprus Arc and Piri Reis (Mediterranean) Ridge Front west of Cyprus. This structure 
creates a restraining stepover with the left-lateral Antalya-Kekova Fault Zone and causes NW-SE trending thrusts 
of the Florence Rise and Antalya Thrust in the Antalya Basin. There is another restraining stepover between the 
Antalya-Kekova Fault Zone and the Pliny-Strabo Fault Zone, where the thrust-controlled northern margin of Rhodes 
basin developed. 

In this neotectonic framework, there is no need for the existence of the highly-debated left-lateral Fethiye-
Burdur Fault Zone as an onshore continuation of the Pliny and Strabo faults. In fact, the westerly motion of the 
Anatolian plate is accommodated by the left-lateral Anatolian Diagonal Shear Zone, Antalya-Kekova Fault Zone and 
Pliny-Strabo Fault Zone together with the right-lateral North Anatolian Fault Zone.

Keywords: Anatolian Diagonal, Cyprus, East Anatolian Fault Zone, Eastern Mediterranean, Neotectonics.

Öz: Türk-İran Platosu, Arap ve Avrasya levhalarının çarpışmaları ile ilişkili Bitlis-Zagros Kenet Zonu’nun ard 
ülkesinde yer alır. Platonun iç deformasyonunun yakın zamanda ayrıntılı biçimde incelenmesi, sağ ve sol yanal 
doğrultu atımlı yapıların çoklu kesişme noktalarının varlığını ortaya çıkarmış ve bu kaçınılmaz olarak Anadolu 
Çaprazı adı ile anılan geniş sol yanal makaslama zonu ile açıklanmıştır.
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Anadolu Çaprazı’nı sınırlayan ve iç deformasyonuna neden olan faylar, yüksek çözünürlüklü uydu görüntüleri, 
depremlerin odak mekanizması çözümleri ve deniz alanlarındaki yayınlanmış sismik yansıma kesitleri yardımıyla 
incelenmiştir. Anadolu Çaprazı, Orta Anadolu Fay Zonu ile Doğu Anadolu Fay Zonu arasında 170 km genişliğe ve 
Erzincan ile Kıbrıs Yayı arasında 850 km uzunluğa sahip, KD-GB yönelimli bir sol yanal makaslama zonudur. Bu 
zon, Kuzey Anadolu Fay Zonu ve Güneydoğu Anadolu-Zagros Fay Zonu ile en az dört kesişim noktasına sahiptir. 
Anadolu Çaprazı’na ait Ecemiş-Deliler Fayı’nın Akdeniz’deki uzanımı olan Biruni Fayı, Kıbrıs Yayı’na ve Piri Reis 
Sırtı’na (Mediterranean Ridge) Kıbrıs’ın batısında ulaşmaktadır. Bu yapı, Antalya – Kekova Fay Zonu ile daralmalı 
sıçrama oluşturmakta olup, bu nedenle Antalya havzasında KB-GD doğrultulu bindirmeler ile temsil edilen Florence 
Yükselimi ve Antalya Bindirmesi meydana gelmiştir. Diğer bir daralmalı sıçrama alanı ise Antalya-Kekova Fay 
Zonu ile Pliny-Strabo Fay Zonu arasında gelişmiş olup, burada Rodos havzasının bindirmeler ile kontrol edilen 
kuzey kenarı bulunmaktadır. 

Bu neotektonik çerçeve içinde, varlığı oldukça tartışmalı olan Pliny ve Strabo faylarının karadaki devamı olarak 
değerlendirilen sol yanal Fethiye – Burdur Fay Zonu’na ihtiyaç bulunmamaktadır. Aslında, Anadolu Levhasının 
batıya hareketi, sol yanal Anadolu Çaprazı Makaslama Zonu, Antalya-Kekova Fay Zonu ve Pliny-Strabo Fay Zonu 
ile sağ yanal Kuzey Anadolu Fay Zonu tarafından karşılanmaktadır.

Anahtar Kelimeler: Anadolu Çaprazı, Doğu Akdeniz, Doğu Anadolu Fay Zonu, Kıbrıs, Neotektonik.

INTRODUCTION

In the neotectonic framework of the Eastern 
Mediterranean, the definition of plate boundaries 
has not changed significantly from the beginning 
of plate tectonics theory to GPS-based studies 
(McKenzie, 1970; 1972; Reilinger et al., 1997). 
However, GPS-derived velocity field data has 
initiated discussion about whether the slab pull 
in the Aegean Arc or the westward push due to 
the collision of Arabian and Eurasian plates is the 
driving mechanism of westward movement of 
the Anatolian plate (Reilinger et al., 1997; 2006; 
Chorowicz et al., 1999; McClusky et al., 2000; 
Şengör et al., 2004; Le Pichon and Kreemer, 
2010).

In the neotectonic period, the Anatolian 
plate moved westward along the left-lateral East 
Anatolian Fault Zone (EAFZ) and right-lateral 
North Anatolian Fault Zone (NAFZ) (McKenzie, 
1972; Şengör, 1980; Şengör et al., 1985) after the 
collision of the Arabian and Eurasian plates. This 
classical view offers a triple junction at Karlıova 
(Figure 1). Recently, Şengör et al. (2019) proposed 
an “asymmetric Karlıova triple junction model”, 
keeping the earlier single intersection vision to 
explain higher slip rates on the NAFZ relative to 
the EAFZ.

On the other hand, a recent paper concerning 
the internal deformation of the Turkish-Iranian 
Plateau in the hinterland of Bitlis-Zagros Suture 
Zone (BZSZ) introduces a rhomboidal cell model 
to explain the relationship between left- and right-
lateral faults in the region (Seyitoğlu et al., 2018). 
Some margins of these cells align in a certain 
direction and constitute region-wide shear zones. 
For example, the southwest strike-slip margins of 
the Çayırlı, Beşgöze and Hınıs rhomboidal cells 
indicate that the NAFZ continues beyond Karlıova 
towards the east until Lake Van and creates a 
releasing stepover with the Southeast Anatolian-
Zagros Fault Zone (SAZFZ), including the Main 
Recent Fault of Zagros Mountains in Iran. In 
this concept, the SAZFZ is terminated by the 
left-lateral Ovacık Fault (OVF) in the northwest 
and offsets the EAFZ in Bingöl (Seyitoğlu et al., 
2018) (Figure 1). This approach offers multiple 
intersection points between the right- and left-
lateral strike-slip structures contrary to the 
classical tectonic escape model (Şengör et al., 
1985) and inevitably requires a broad left-lateral 
shear zone, which is named here as the Anatolian 
Diagonal Shear Zone.
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Figure 1. Neotectonic Anatolian Diagonal. It is a left-lateral shear zone limited by the CAFZ and EAFZ and extending 
from the NAFZ to the Cyprus Arc. Fault lines are from Emre et al. (2013), Seyitoğlu et al. (2017, 2018) and this 
paper. The epicenter locations are from the ISC Catalogue (M≥3.5). For the focal mechanism solutions, see Appendix 
B. E: Erzincan; K: Karlıova; B: Bingöl; NAFZ: North Anatolian Fault Zone; NEAFZ: Northeast Anatolian Fault 
Zone; SAZFZ: Southeast Anatolian-Zagros Fault Zone; BZSZ: Bitlis-Zagros Suture Zone; SrM: Sincar Mountains; 
EAFZ: East Anatolian Fault Zone; DSFZ: Dead Sea Fault Zone; CAFZ: Central Anatolian Fault Zone; KEFZ: 
Kırıkkale-Erbaa Fault Zone; TGFZ: Tuz Gölü Fault Zone; SDFZ: Sultandağları Fault Zone; KRF: Karaca Fault; KİF: 
Kemah-İliç Fault; OVF: Ovacık Fault; MAF: Malatya Fault; SZF: Sarız Fault; EDF: Ecemiş-Deliler Fault; BRF: 
Biruni Fault; GBT: Gazibaf Transform; CA: Cyprus Arc; EMF: Elbistan-Misis Fault; MYF: Maraş-Yumurtalık Fault; 
KBF: Kantarma-Barış Fault; SRF: Sürgü Fault; DvT: Divriği Thrust. The rhomboidal cells are of Seyitoğlu et al. 
(2018): Çac: Çayırlı cell; Dzc: Düzyurt cell; Bec: Beşgöze cell; Hoc: Horasan cell; Hıc: Hınıs cell; Ağc: Ağrı cell; 
Vac: Van cell; Mşc: Muş cell; Koc: Karlıova cell; Kğc: Kiğı cell.

Şekil 1. Anadolu Çaprazı’nın neotektonik anlamı. Orta Anadolu Fay Zonu ve Doğu Anadolu Fay Zonu tarafından 
sınırlanan, Kuzey Anadolu Fay Zonu ile Kıbrıs Yayı arasında uzanan sol yanal makaslama zonu. Fay hatları Emre 
vd. (2013), Seyitoğlu vd. (2017; 2018) ve bu makaleden alınmıştır. Deprem dış merkez dağılımı ISC kataloğundan 
(M≥3.5) alınmıştır. Odak mekanizması çözümleri için Appendix B’ye bakınız.

The term “Anatolian Diagonal” was defined 
by Davis (1971) to explain the biological 
diversity between east and central Anatolia. Its 
geomorphological meaning has recently been 
discussed by Kuzucuoğlu et al. (2019). The 
neotectonic mean of the Anatolian Diagonal simply 
corresponds to a left-lateral shear zone limited by 
the East Anatolian Fault Zone (EAFZ) and Central 
Anatolian Fault Zone (CAFZ) between Erzincan 
and the Cyprus Arc (Figure 1).

In this paper, we aim to demonstrate the 
details of the multiple intersection points between 
the left- and right-lateral structures creating 
the broad left-lateral strike-slip shear zone, the 
Anatolian Diagonal. Another issue that needs 
to be clarified is the genetic relationship of the 
Anatolian Diagonal with the Aegean and Cyprus 
arcs, which forms an important part of the new 
neotectonic framework of Türkiye.
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METHODS

The study area (Figure 1) covers more than 
180,000 km2 and contains several fault zones. 
Therefore, it is unavoidable to use high-resolution 
satellite imagery of Google Earth software to 
examine the morphotectonic features (Huang et 
al., 1993; Keller and Pinter, 2001; Zhang et al., 
2004; Şengör, 2017; Reitman et al., 2019) and 
determine the active fault lines with the help of 
active fault maps (Emre et al., 2013) and geological 
maps / reports of the General Directorate of 
Mineral Research and Exploration (MTA) and 
other published papers (i.e., Kaymakçı et al., 
2010; Yazıcı et al., 2018; Sançar et al., 2020). The 
detailed fault segments were mapped in the GIS 
environment and in limited parts of the study area, 
structural data were obtained from the faults. The 
offshore continuation of active faults was traced 
by using published seismic reflection sections. 
The elevation data for the land topography and 
bathymetry were obtained from the 1:25000 
scale topographical maps and World Ocean Base 
by Esri (2021). To demonstrate the activity of 
fault segments apart from the morphological 
indicators, we provide epicenter locations and 
focal mechanism solutions of the seismic events 
where possible (Electronic Appendix A).

Focal mechanism solutions were either 
collected from various sources presented in Table 
1 or directly computed using waveform data for 
significant earthquakes (Electronic Appendix B). 
The Regional Moment Tensor (RMT) inversion 
method (Herrmann, 2013) was performed for 
the focal mechanism solutions of earthquakes 
of magnitude 3.0 and greater. Three-component 
broadband waveform data for the RMT solutions 
were retrieved from Incorporated Research 
Institutions for Seismology Data Services (IRIS 
database, https://www.iris.edu, last accessed in 
January 2020) and the European Integrated Data 
Archive Service (http://www.orfeus-eu.org/data/
eida). The furthermost epicentral distance was 
determined to be 700 km because of the inadequate 
number of nearby stations. Whole waveform data 

was recorded by the stations belonging to both 
national networks such as the Kandilli Observatory 
and Earthquake Research Institute (KOERI) 
as well as the Directorate of Disaster Affairs 
(AFAD) and the earthquake observation centers 
of neighboring countries. Almost all stations are 
equipped with velocity broadband seismometers. 
Because the same event locations were used as 
in the data provider agency, we did not perform 
any relocation procedure. Both the observed and 
synthetic Green’s function ground velocities were 
cut from a range of 5–10 s before the P-wave’s 
first-arrival to a range of 110–180 s after it. In the 
inversion process, a three-pole causal Butterworth 
bandpass filter with a 0.02–0.10 Hz band range 
was used for the events. However, 0.06-0.08 Hz 
bandpass filter range was preferred for most of 
the events. Additionally, an optional microseism 
rejection filter was applied to enhance the signal-
to-noise ratio when needed. During the moment 
tensor inversion process, we eliminated noisy and 
problematic signals.

In order to follow the fault lines in detail, 
readers should consult the e-supplement data 
visible on Google Earth software (Electronic 
Appendix C).

NEOTECTONIC MEANING OF THE 
ANATOLIAN DIAGONAL

The Anatolian Diagonal is a 170 km wide NE-SW 
trending left-lateral strike-slip shear zone limited 
by the EAFZ and CAFZ. It has a length of 850 km 
between Erzincan and the Cyprus Arc (Figure 1). 

The southeast margin of the Anatolian 
Diagonal is composed of the EAFZ (Herece, 2008; 
Duman and Emre, 2013; Emre et al., 2013, 2018). 
The northwest margin of the Anatolian Diagonal 
is represented by the CAFZ, which was defined 
by Koçyiğit and Beyhan (1998). On the other 
hand, its relationship with the Cyprus Arc at the 
southwest end and the NAFZ at the northeast end 
are poorly defined (Koçyiğit and Beyhan, 1998; 
Emre et al., 2013). 
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Table 1. Sources for the focal mechanism solutions used in this study.
Çizelge 1. Bu çalışmada odak mekanizma çözümleri için kullanılan kaynaklar.

Seismological Data Centers
National Other Nations International
1) DDA: Republic of Turkey Prime 
Ministry Disaster and Emergency 
Management Authority, Earthquake 
Department
(https://deprem.afad.gov.tr)

2) KOERI: Boğaziçi University 
Kandilli Observatory and 
Earthquake Research Institute 
Regional Earthquake-Tsunami 
Monitoring Center
(http://www.koeri.boun.edu.tr)

3) ATA: Atatürk University 
Earthquake Research Center

1) ATH: National Observatory of 
Athens
(http://www.noa.gr)

2) USGS: U.S. Geological Survey
(https://www.usgs.gov)

3) ZUR_RMT: The Swiss 
Seismological Service
(http://seismo.ethz.ch)

4) GFZ: GFZ German Research 
Centre for Geosciences
(https://geofon.gfz-potsdam.de/)

1) GCMT: The Global Centroid 
Moment Tensor Catalog 
(Dziewonski et al., 1981; Ekström 
et al., 2012)
(https://www.globalcmt.org)
 
2) ISC: International Seismological 
Centre (Lentas, 2018; Lentas et al., 
2019)
(http://www.isc.ac.uk)

3) MED-RCMT: European-
Mediterranean Regional Centroid-
Moment Tensors (Pondrelli, 2002)
(http://rcmt2.bo.ingv.it)

Publications (papers, reports, thesis, etc.)
Acarel et al. (2019); Ergin (1999); Ergin et al. (2004); Kılıç and Utkucu (2012); Kılıç et al. (2017); Ökeler 
(2003); Seyitoğlu et al. (2018)

The internal deformation of the Anatolian 
Diagonal is taken by mainly left-lateral faults and 
minor right-lateral faults (Figure 1). The Anatolian 
Diagonal can be evaluated as a highly seismic 
zone, but some sections show low seismicity in 
the instrumental period (Figure 1). 

Southeast Margin of the Anatolian Diagonal: 
The EAFZ

The East Anatolian Fault Zone (EAFZ) was defined 
by Arpat and Şaroğlu (1972) and Seymen and Aydın 
(1972) during examination of the surface ruptures 
of the 1971.04.22 Bingöl earthquake (Mb=5.9) 
between Karlıova and Bingöl (Figure 2). NW-
SE trending surface ruptures were reported along 
with NE-SW trending left-lateral fault traces in 
Bingöl. Moreover, the unexpected seismic event 
of #75_2003.05.01 Bingöl earthquake (Mw=6.4) 
according to earthquake triggering models 
(Nalbant et al., 2002, 2005) and its source of NW-

SE trending right-lateral strike-slip faults (Dirik et 
al., 2003) are allowed to interpret that the right-
lateral SAZFZ cuts Göynük-Karlıova Fault (GKF) 
and emphasized that the EAFZ starts at Bingöl at 
the intersection point with the SAZFZ (Seyitoğlu 
et al., 2018, 2020) (Figure 2).

The EAFZ has been examined in detail by 
several researchers (Şaroğlu et al., 1992; Herece, 
2008), but the segmentation of Duman and Emre 
(2013) has been followed in this paper. They 
defined several segments and declared that the 
Pütürge segment was a seismic gap, with an 11 
km left-lateral displacement of the Fırat River. 
Recently, the 2020.01.24 Doğanyol-Sivrice 
earthquake (Mw=6.7) occurred in this segment 
(Melgar et al., 2020) (Figure 2). However, there is 
no agreement about the meeting point and the style 
of merging between the EAFZ and the Dead Sea 
Fault Zone (DSFZ) (see Rojay et al., 2001; Akyüz 
et al., 2006a; Duman and Emre, 2013) (Figure 1).
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Figure 2. Northeast end of left-lateral Anatolian Diagonal and its relationship with the right-lateral structures. The 
fault lines are from Emre et al. (2013), Seyitoğlu et al. (2017, 2018) and this paper. Epicenter locations are from the 
ISC Catalogue (M≥3.5). See Appendix A and C for details of faults and Appendix B for the focal mechanism 
solutions. NAFZ: North Anatolian Fault Zone; EP: Erzincan Plain; NEAFZ: Northeast Anatolian Fault Zone; GKF: 
Göynük-Karlıova Fault; SAZFZ: Southeast Anatolian-Zagros Fault Zone; BZSZ: Bitlis-Zagros Suture Zone; EAFZ: 
East Anatolian Fault Zone; SRF: Sürgü Fault; KBF: Kantarma-Barış Fault; MAF: Malatya Fault; OVF: Ovacık 
Fault; KİF: Kemah-İliç Fault; KRF: Karaca Fault; DvT: Divriği Thrust; SZF: Sarız Fault.
Şekil 2. Sol yanal Anadolu Çaprazı’nın kuzeydoğu ucu ve sağ yanal yapılarla ilişkisi. Fay hatları Emre vd. (2013); 
Seyitoğlu vd. (2017; 2018) ve bu makaleden alınmıştır. Dış merkez konumları ISC kataloğundan (M≥3.5) alınmıştır. 
Fayların detayları için Appendix A ve C’ye, odak mekanizmaları için Appendix B’ye bakınız.

Northwest Margin of the Anatolian Diagonal: 
Its Relationship with the NAFZ

The details of the segment distribution between 
CAFZ and NAFZ were not presented by Koçyiğit 
and Beyhan (1998) but recently, Şengör et al. 
(2019) tried to explain this relationship with fish-
bone faults. Although the fish-bone model was 
originally designed to explain the right-lateral 
faults veering from the NAFZ (i.e., Kırıkkale-
Erbaa and Almus faults, see Şengör and Barka, 
1992), the left-lateral Ovacık and Deliler faults 
were considered as fish-bone faults defining the 
Cappadocian Slice. There is an inconsistency 

between the fish-bone model and reality in the 
field, in fact, because the veering Ovacık and 
Deliler faults have the opposite sense of being 
shear zones (Şengör et al., 2019).

We propose that the structural connection 
between the CAFZ and NAFZ is provided by the 
newly determined Karaca Fault (KRF) and Kemah-
İliç Fault (KİF) (Figure 2). The KRF and KİF are 
semi-parallel left-lateral faults, as indicated by 
the morphological data and focal mechanism of 
seismic events (Appendix A, B and C), and they 
create a restraining stepover, the Divriği Thrust 
(DvT), with the Ecemiş-Deliler Fault (EDF) (see 
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below), providing a structural link between the 
CAFZ and NAFZ where the Erzincan Plain is 
located (Figures 1 and 2). 

Northwest Margin of the Anatolian Diagonal: 
Its Relationship with the Cyprus Arc

There are several hypotheses about the link between 
the Aegean and Cyprus arcs. The suggestions of 
Biju-Duval et al. (1976) are among the oldest, 
connecting the arcs with a single line. Similarly, 
we propose here that the offshore continuation 

of Ecemiş-Deliler Fault (EDF) (Appendix A) 
is a possible candidate for separating structure 
between Aegean and Cyprus arcs together with 
the Antalya-Kekova Fault Zone (see below) 
(Figure 3). The Piri Reis (Mediterranean) Ridge 
Front turns from northeast to northwest 270 km 
south of eastern Crete (Morelli and Barrier, 2004; 
Yolsal-Çevikbilen and Taymaz, 2012). Although 
an intense deformation in the seismic reflection 
data of Huguen et al. (2001) is seen in the 
Seismic Lines-18 and -22, they can be regarded as 
deformation in the accretionary prism.

Figure 3. The role of Pliny-Strabo faults, Antalya-Kekova Fault Zone (AKFZ) and Biruni Fault of Anatolian 
Diagonal between the Aegean and Cyprus arcs. In the restraining stepovers, the Florence Rise and Antalya Thrust in 
the Antalya basin (ANB) and the Fethiye Thrust (FtT) in the NE margin of Rhodes basin (RB) developed. See 
Appendix B for details of focal mechanism solutions and Appendix A and C for details of faults. Fault lines are from 
Emre et al. (2013), Barrier et al. (2004), Seyitoğlu et al. (2022) and this paper. ES: Eratosthenes Mountain; GBT: 
Gazibaf Transform; FSH: Fuat Sezgin High; GBR: Girne-Beşparmak Range; ADB: Adana basin; EDF: Ecemiş-
Deliler Fault; EMF: Elbistan-Misis Fault; MYF: Maraş-Yumurtalık Fault; İSB: İskenderun basin; AnT: Antalya 
Thrust; SE: Sırrı Erinç Plateau; Ax: Anaximander Mountain; Ag: Anaxagoras Mountain; An: Anaximenes Mountain. 
Şekil 3. Ege ve Kıbrıs yayları arasında Anadolu Çaprazı’na ait Biruni Fayı, Antalya-Kekova Fay Zonu (AKFZ) ve 
Pliny-Strabo faylarının rolü. Daralmalı sıçrama alanlarında Antalya havzasında (ANB) Florence Yükselimi, Rodos 
havzası (RB) KD kenarında Fethiye bindirmesi (FtT) gelişmiştir. Odak mekanizması çözümleri için Appendix B’ye, 
Fayların detayları için Appendix A ve C’ye bakınız. Fay hatları Emre vd. (2013), Barrier vd. (2004), Seyitoğlu vd. 
(2022) ve bu makaleden alınmıştır.
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We suggest the name “Biruni Fault (BRF)” 
for the offshore continuation of the Ecemiş-
Deliler Fault (EDF) which is concordant with the 
ancient geographers’ names of the Pliny-Strabo 
faults in the region (Figure 3). South of Anamur, 
the segment locations of Biruni Fault (BRF-1, 
BRF-2, BRF-3) are determined using the seismic 
reflection profiles (Mansfield, 2005; Aksu et al., 
2005) (Figure 4; e-suppl.-BRF in Appendix C). 
There is a pressure ridge named Fuat Sezgin 
High (FSH) west-southwest of Cyprus on the 
southeast tip of the Florence Rise (Figure 3). This 
pressure ridge possibly developed between the 

left-lateral segments of Biruni Fault (BRF). The 
north and south dipping thrusts were drawn by 
Woodside (1977, fig. 8), Woodside et al. (2002, 
fig. 7) and Güneş et al. (2018, Line-D, fig. 11). The 
segments of Biruni Fault (BRF) cut the Cyprus 
Arc, which is also displaced right-laterally by the 
Gazibaf (Paphos) Transform Fault west of Cyprus 
(Figure 3). The right-lateral nature of the Gazibaf 
Transform Fault (GBT) is determined by the 
focal mechanism solutions of recent earthquakes 
(Papazachos and Papaioannou, 1999; Yolsal-
Çevikbilen and Taymaz, 2012). 

Figure 4. Locations of seismic reflection sections of Mansfield (2005) and segments of the Biruni Fault (BRF). The 
original names of the seismic lines are given on the map and this caption between quotation marks. The re-
interpretation of seismic reflection data helps to locate the position of Biruni Fault. The southwest end of “App_
Fig14-Line 567” is not clear, therefore the position of yellow coloured BRF-3 has a question mark in e-suppl.-BRF 
in Appendix C. The NW-SE trending “App_Fig17-Line-23 contains segments BRF-3 and BRF-1 which were also 
marked by Mansfield (2005) as faults. The NW-SE trending “App_Fig12-Line-534 clearly shows segment BRF-2, 
recognized easily by the bathymetrical difference. The nearly E-W trending “App_Fig15-Line-23” indicates the 
positions of segments BRF-1 and BRF-2, with their typical negative flower structures. The N-S trending “Fig5.2-
Line-501” has a strong positive flower structure near the coast of Anatolia marking the position of segment BRF-1. 
The flower structures are visible in the nearly E-W trending “App_Fig1-Line-4948” which are marked for the 
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location of segments BRF-3 and BRF-1. The nearly E-W trending “App_Fig16-Line-23 having negative flower 
structures, shows the positions of BRF-3 and BRF-2. BRF-1 marks the SW end of the bathymetrical trough visible 
on the Google Earth Image (see e-suppl.-BRF in Appendix C). A well-developed NE-SW trending trough visible on 
Google Earth Image corresponds to a negative flower structure in the N-S trending “App_Fig3-Line-534” marked 
with BRF-1. This NE-SW trending trough also provides a base to correlate fault traces diagonally. This seismic 
section is also used by Aksu et al. (2005) as Line-D. At least two possible fault locations exist on the N-S trending 
“App_Fig4-Line-517”, marked as BRF-1 and BRF-2. See e-suppl.-BRF in Appendix C for the location information 
in the map view of the segments which are re-defined on each seismic section.
Şekil 4. Mansfield (2005)’e ait sismik yansıma hatlarının konumu ve Biruni Fayı (BRF)’nın segmentleri. Sismik 
hatların orijinal isimleri haritada gösterilmiş olup, şekil alt yazısında tırnak içinde verilmiştir. Sismik yansıma 
kesitlerinin yeniden yorumlanması ile Biruni Fayı’nın konumu belirlenmiştir.

Northwest Margin of the Anatolian Diagonal: 
The Re-Defined CAFZ

The segments of Biruni Fault (BRF) described 
above and its continuation onshore, the Ecemiş-
Deliler Fault (EDF), expresses itself by 
developing linear valleys between Yanışlı and 
Taşucu. The segments of EDF create left-lateral 
shifting on Akdere and the course of Göksu River 
northwest and southeast of Silifke (Figure 5; 
Appendix A). Another important clue for the left-
lateral strike-slip fault comes from the migration 
of the submarine delta of Göksu River (Aksu et 
al., 2014a, fig. 23). Moreover, in the offshore of 
Silifke, the seismic reflection lines of Okyar et al. 
(2005), Walsh-Kennedy et al. (2014), and Aksu 
et al. (2014a) indicate semi-parallel segments of 
the EDF. The epicenters of the seismic events # 
116_2013.10.23 (M=4.5) and #189_2012.05.03 
(M=4.0) are close to these segments and provide 
left-lateral focal mechanism solutions (Figure 5) 
(Appendix A, B, and C).

West - northwest of Mersin and Tarsus, 
the southeast slopes of the Taurus Mountains 
have several morphological indicators to locate 
segments of the EDF (Appendix A). This 
broad shear zone between Aydıncık and Gülek 
demonstrates that the Ecemiş-Deliler Fault (EDF) 
can safely be located on the Mediterranean coast 
(Figures 5 and 6; Appendix A).

Northeast of Gülek is where the Ecemiş Fault 
was originally defined, and called the Ecemiş 

corridor (Arpat and Şaroğlu, 1975; Yetiş, 1978) 
(Figure 6). Umhoefer et al. (2020) suggest that 
the Ecemiş corridor has a Late Eocene-Oligocene 
transpressional and post-Miocene transtensional 
character. Its spectacular morphological features 
were closely examined and dated recently by 
Sarıkaya et al. (2015) and Yıldırım et al. (2016), 
demonstrating late Quaternary activity in the 
Ecemiş Fault (Appendix A).

Further to the northeast, segments of the 
Ecemiş-Deliler Fault (EDF) create the Erciyes 
pull-apart basin (Dirik and Göncüoğlu, 1996; 
Koçyiğit and Beyhan, 1998) and a segment passing 
from the summit of Erciyes volcano (Emre et al., 
2011b; Higgins et al., 2015) seems to behave as 
a cross basin fault (Figure 6; Appendix A, B, and 
C). The Ecemiş-Deliler Fault (EDF) has an ENE-
WSW direction between Gemerek and Ulaş where 
Tuzla Gölü and Altınyayla Plain are two pull-apart 
structures (Figure 6). Finally, the Ecemiş - Deliler 
Fault (EDF) and Karaca Fault (KRF) create a 
restraining stepover where Divriği Thrust (DvT) 
is located (Figure 2; Appendix A, B, and C).

Internal Deformation of the Anatolian Diagonal

The internal deformation of Anatolian diagonal is 
accommodated by the Sarız (SZF), Ovacık (OVF), 
Malatya (MAF), Sürgü (SRF), Kantarma-Barış 
(KBF), Elbistan-Misis (EMF), Maraş-Yumurtalık 
(MYF) and Ayvalı (AYF) faults (Figures 2, 5 and 
6).
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The southwest end of left-lateral strike-slip 
Sarız Fault (SZF) creates a restraining stepover 
with the Ecemiş - Deliler Fault in Aladağlar 
where one of the highest summits in the region, 
Demirkazık (3756 m) is located. Its northeast end 
is closer to the Kemah-İliç Fault (KİF) east of 
Divriği Thrust (Figures 2 and 6) (Appendix A, B, 
and C).

The Ovacık Fault (OVF) is separated from 
the NAFZ south of Erzincan Plain. Its segments 
cut Quaternary alluvial fans west of Ovacık and 
created a distinguished left-lateral displacement 
on the course of Fırat River (Figure 2). The left 

lateral nature of Ovacık Fault (OVF) (Westaway 
and Arger, 2001; Yazıcı et al., 2018) is also 
confirmed by the focal mechanism solutions of 
the seismic events #110_2011.12.03 (M=4.0) and 
#135_2016.12.16 (M=4.4). The OVF constitutes 
the northwest margin of Kiğı rhomboidal cell 
and limits the Southeast Anatolian-Zagros Fault 
Zone (SAZFZ) (Seyitoğlu et al., 2018); while it 
ends with en echelon segments around Hekimhan 
which are responsible for the seismic events 
#131_2015.11.29 (M=4.9) and #200*_2019.03.25 
(M=4.7) (Figure 2; Appendix A, B, and C).

Figure 5. Southwest end of Anatolian Diagonal and its relationship with the Cyprus Arc. Fault lines are from Barrier 
et al. (2004), Emre et al. (2013), Symeou et al. (2018), Aksu et al. (2022) and this paper. See Appendix A and C for 
details of faults and Appendix B for focal mechanism solutions. The epicenter locations are from the ISC Catalogue 
(M≥3.5). BRF: Biruni Fault; EDF: Ecemiş-Deliler Fault; FSH: Fuat Sezgin High; EMF: Elbistan-Misis Fault; ADB: 
Adana Basin; İSB: İskenderun Basin; DSFZ: Dead Sea Fault Zone; GBR: Girne-Beşparmak Range; GBT: Gazibaf 
Transform; CA: Cyprus Arc.
Şekil 5. Anadolu Çaprazı’nın güneybatı ucu ve Kıbrıs Yayı ile ilişkisi. Fay hatları Barrier vd. (2004), Emre vd. 
(2013), Symeou vd. (2018), Aksu vd. (2022) ve bu makale’den alınmıştır. Fayların detayları için Appendix A ve C’ye, 
odak mekanizmaları için Appendix B’ye bakınız. Dış merkez konumları ISC kataloğundan (M≥3,5) alınmıştır.
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Figure 6. Anatolian Diagonal between Central Anatolian Fault Zone (CAFZ) and East Anatolian Fault Zone (EAFZ). 
Fault lines are from Emre et al. (2013), Seyitoğlu et al. (2017), and this paper. See Appendix A and C for details of 
faults and Appendix B for focal mechanism solutions. The epicenter locations are from the ISC Catalogue (M≥3.5). 
EDF: Ecemiş-Deliler Fault; SZF: Sarız Fault; EMF: Elbistan-Misis Fault; KBF: Kantarma-Barış Fault; MYF: Maraş-
Yumurtalık Fault; AYF: Ayvalı Fault.
Şekil 6. Orta Anadolu Fay Zonu (CAFZ) ile Doğu Anadolu Fay Zonu (EAFZ) arasında Anadolu Çaprazı’nın konumu. 
Fay hatları Emre vd. (2013), Seyitoğlu vd. (2017) ve bu makaleden alınmıştır. Fayların detayları için Appendix A 
ve C’ye, odak mekanizma çözümleri için Appendix B’ye bakınız. Dış merkez konumları ISC kataloğundan (M≥3,5) 
alınmıştır.

The NNE-SSW trending segments of the left-
lateral Malatya Fault (MAF) are located between 
the north of Arguvan and Nurhak (Figure 2). They 
nearly correspond to the R-shear in the Anatolian 
Diagonal, similar to the Kantarma-Barış Fault 
(KBF) (Figure 6) (Appendix A, B, and C). There 

is no agreement on the character of Sürgü Fault 
(SRF) among researchers (i.e., Koç and Kaymakçı, 
2013; Emre et al., 2013), but the focal mechanism 
solutions of the seismic events #5_1986.05.05 
(M=6.0) and #6_1986.06.06 (M=5.7) confirm 
its left-lateral strike-slip nature. The Sürgü Fault 
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(SRF) can be evaluated as P-shear in the Anatolian 
Diagonal (Figure 2; Appendix A, B and C). 

The overall position of the Elbistan - Misis 
Fault (EMF) nearly corresponds to the R-shear in 
the Anatolian Diagonal and its segments create 
releasing stepovers where N-S normal faults 
developed, as seen in the east of Andırın, Yeşilova 
and Düziçi (Appendix A). Moreover, the Maraş-
Yumurtalık Fault (MYF) is separated as a nearly 
parallel branch of the EAFZ and its segments 
create a releasing stepover where the N-S normal 
faults developed east of Osmaniye (Figure 6; 
Appendix A, B, and C).

The Ayvalı Fault (AYF) has been mapped 
as a NW-SE trending right-lateral strike-slip 
fault (Emre et al., 2012c). Its new semi-parallel 
segments demonstrate that the Anatolian Diagonal 
is a broad shear zone and the segments of Ayvalı 
Fault (AYF) are the right-lateral X-shears (Figures 
2 and 6; Appendix A, B, and C).

ANTALYA-KEKOVA FAULT ZONE 
(AKFZ): A STRUCTURE BETWEEN THE 
ANATOLIAN DIAGONAL AND THE PLINY 
/ STRABO / PTOLEMY FAULTS 

The Biruni Fault (BRF) separates the Aegean 
and Cyprus arcs together with the Antalya-
Kekova Fault Zone (AKFZ) (Figures 3 and 
7). The position of BRF is defined by using the 
seismic lines of Mansfield (2005), Woodside et 
al. (2002), and Güneş et al. (2018). There is an 
important restraining stepover between the Biruni 
Fault (BRF) and the Antalya-Kekova Fault Zone 
(AKFZ) locating the western coast of Antalya 
Gulf (Figure 3). 

The Antalya Fault has previously been 
proposed, but its character is controversial 
(Savaşçın et al., 1995; Barka and Reilinger, 1997; 
Aksu et al., 2014b; Hall et al. 2014a). While Aksu 
et al. (2014b) and Savaşçın et al. (1995) accepted 
that it is a right-lateral strike-slip fault, Barka 
and Reilinger (1997) draw the Antalya Fault as a 

left-lateral lineament (see also Hall et al. 2014a), 
with which we agree, because the Antalya Basin 
contains features of a restraining stepover which 
is represented by the NW-SE trending Antalya 
Thrusts having NNE-SSW trending left-lateral 
tear faults, as mapped by Güneş et al. (2018) 
(Figure 3; Appendix C). 

The seismic reflection lines of Aksu et al. 
(2009, 2014b) and Güneş et al. (2018) offshore of 
Demre indicate NNE-SSW and NE-SW trending 
faults. Their semi-parallel counterparts onshore 
are mapped as the Kekova and Kale faults (Emre 
and Duman, 2011b) west of Demre (Figure 7; 
Appendix C).

We re-defined the segment distributions 
and examined the morphological features (i.e., 
distinctive displacement of stream channels, linear 
mountain-piedmont junctions) of the onshore 
faults and evaluated these faults as left-lateral 
strike-slip in nature. Especially the Ahatlı Fault 
presents a distinct linear morphology and a 5.70 
km left-lateral displacement was measured on 
the Felenk Çayı. Moreover, semi-parallel faults 
between the northwest of Kaş and northeast of 
Korkuteli also have a distinctive morphology, 
where the focal mechanism solution of the 
#207*_2019.11.16 (Mw=4.4) Bozhüyük-Elmalı 
earthquake shows a NE-SW trending left-lateral 
faulting, but its deep hypocenter (69.5 km) creates 
a question mark about the evaluation (Figure 7; 
Appendix B and C).

We infer that the offshore counterparts seen in 
the seismic reflection sections must be of the same 
character. Indeed, examination of the published 
seismic sections shows that the majority of the fault 
lines could easily be re-evaluated as strike-slip 
faulting rather than thrusting (Aksu et al., 2009, 
2014b; Güneş et al., 2018). This view is supported 
by the focal mechanism solution of seismic 
event #119_2014.03.24 (Mb=4.1) indicating that 
the nearest Finike Fault (FİN) is a left-lateral 
structure. As a conclusion, offshore and onshore 
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data indicate that the Antalya, Finike, Kekova, 
Kaş, Demre, Çevreli, Yavu, Davazlar, Ahatlı, 
Bezirgan, Beldibi, Gömbe, Elmalı, Çobanisa, 

Korkuteli, and Döşemealtı faults constitute the 
left-lateral Antalya-Kekova Fault Zone (AKFZ) 
(Figure 7; Appendix B and C). 

Figure 7. Offshore and onshore faults of Antalya-Kekova Fault Zone (AKFZ). Finike Fault (FİN) is taken from Aksu 
et al. (2009) and re-interpreted as a left-lateral strike-slip fault which is supported by the focal mechanism solution 
of seismic event #119. For focal mechanism solution see Appendix B, and for detail of the segment distribution, see 
Appendix C. KKF: Kekova Fault; DRF: Demre Fault; DVF: Davazlar Fault; AHF: Ahatlı Fault; KF: Kaş Fault; YVF: 
Yavu Fault; ÇVF: Çevreli Fault; BZF: Bezirgan Fault; BDF: Beldibi Fault; GMF; Gömbe Fault; ELF: Elmalı Fault. 
ÇİF: Çobanisa Fault; KTF: Korkuteli Fault; DŞF: Döşemealtı Fault. 

Şekil 7. Antalya-Kekova Fay Zonu (AKFZ)’na ait fayların karada ve deniz altındaki konumu. Finike Fayı (FİN) Aksu 
vd. (2009)’dan alınmış ve sol yanal doğrultu atımlı fay olarak yeniden yorumlanmıştır. Bu yorumu #119 numaralı 
depremin odak mekanizması çözümü desteklemektedir. Odak mekanizması çözümleri için Appendix B’ye, fayların 
detaylı segment dağılımı için Appendix C’ye bakınız.
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Figure 8. Schematic simplified drawing of relationship between the Aegean Arc, Cyprus Arc (blue) and Anatolian 
Diagonal Shear Zone (red), Antalya-Kekova Fault Zone (AKFZ) (fuchsia), and Ptolemy-Pliny-Strabo faults (purple). 
Note that the restraining stepovers (green) (i.e., AnT: Antalya Thrust; FR: Florence Rise FtT: Fethiye Thrust) 
developed between the right-stepping left-lateral shear zones. DSFZ: Dead Sea Fault Zone; EAFZ: East Anatolian 
Fault Zone; GBR: Girne-Beşparmak Range; MYF: Maraş-Yumurtalık Fault; EMF: Elbistan-Misis Fault; EDF: 
Ecemiş-Deliler Fault; BRF: Biruni Fault; GBT: Gazibaf Transform; PRRf: Piri Reis Ridge Front; PTF: Ptolemy 
Fault; PLF: Pliny Fault; STF: Strabo Fault.

Şekil 8. Ege Yayı, Kıbrıs Yayı (mavi) ile Anadolu Çaprazı Makaslama Zonu (kırmızı), Antalya-Kekova Fay Zonu 
(AKFZ) (fuşya), Ptolemy-Pliny-Strabo fayları (mor) arasındaki ilişkiyi gösteren şematik basitleştirilmiş çizim.

DISCUSSION

Relationship of the Anatolian Diagonal with 
the Aegean and Cyprus Arcs

The Biruni Fault (BRF) provides a structural link 
between the Piri Reis Ridge Front and the Cyprus 
Arc, and the Antalya-Kekova Fault Zone (AKFZ) 
creates a restraining stepover in which the Antalya 
Thrust and Florence Rise developed (Figures 3 
and 8).

The position of the Antalya Thrust is based 
on the seismic reflection sections of Dündar and 
Varol (2019, fig. 12) and Güneş et al. (2018, 
fig. 6), which corresponds to the Aksu-Kyrenia 
Fault of Aksu et al. (2022, fig. 19). The seismic 
reflection presented in Aksu et al. (2022, fig. 
13) can be easily re-interpreted as thrust-related 

structures such as ramp anticlines and back thrusts 
rather than normal faulting. This interpretation is 
concordant with the thrusts observed in Dündar 
and Varol (2019), Güneş et al. (2018), and Hall et 
al. (2014a, fig. 13). 

The Florence Rise is evaluated as a NW-SE 
trending right-lateral transpressive wrench fault 
(Woodside et al., 2002; Zitter et al., 2003) or a left-
lateral transpressive strike-slip fault, which creates 
a restraining bend south of Cyprus (Harrison et al., 
2012). However, other studies evaluate the Florence 
Rise as a southwest verging thrust-related structure 
(Sage and Letouzey, 1990; Sellier et al., 2013a, b; 
Güneş et al., 2018). Howell et al. (2017) suggest 
that relatively deep thrust-related earthquakes 
(40-50 km) (i.e., seismic events #177_2013.12.28, 
M=5.5; #214_2022.01.05, M=5.0, Appendix B) 
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occur in the subduction interface between Nubia 
and Anatolia, and the Florence Rise is interpreted 
as thickened sediments at the surface projection 
of this subduction interface. Recent evaluation of 
the Florence Rise as a forearc high or accretionary 
prism due to subduction of the Antalya slab 
also exists (Güvercin et al., 2021). On the other 
hand, it is not clear whether the trench of the 
subduction is just south of the Florence Rise or 
further southwest between Piri Reis Ridge front 
and Herodotus basin. For this reason, we infer that 
the Antalya Thrust and Florence Rise structures 
are related to the restraining stepover between the 
Biruni Fault and the Antalya-Kekova Fault Zone 
rather than subduction-related structures because 
their onshore counterparts such as the post-Late 
Pliocene Aksu Thrust (Poisson et al., 2003) also 
exists (Figures 3 and 8).

There is another contractional stepover 
between the Antalya-Kekova Fault Zone 
(AKFZ) and the Pliny / Strabo faults (Shaw and 
Jackson, 2010; Özbakır et al., 2013) where the 
thrust controlled northern margin of the Rhodes 
basin developed (Figures 3 and 8). This fault 
configuration can be confirmed by the focal 
mechanism solutions of the recent earthquakes 
(i.e., seismic event #154_2019.10.24, M=4.6, 
Appendix B) and by the geological cross sections 
of Aksu et al. (2009, fig. 26) and Hall et al. (2009, 
fig. 23). The seismic reflection data clearly show 
that the western margin of Rhodes basin is also 
controlled by a thrust, probably having a left-
lateral strike-slip component (Woodside et al., 
2000, fig.6) (Figures 3 and 8).

If the fault configuration explained above 
is correct, then there is no need for the Fethiye-
Burdur Fault Zone, which is regarded as an 
onshore continuation of the Pliny and Strabo 
faults. Debate continues regarding the existence 
of the left-lateral Fethiye-Burdur Fault Zone (i.e., 
Hall et al., 2014b; Elitez and Yaltırak, 2016; Elitez 

et al., 2016; Howell et al., 2017; Kaymakçı et al., 
2018; Özkaptan et al., 2018). Some researchers 
have argued that there is no seismic activity to 
demonstrate such a left-lateral shear zone in the 
southwest of Türkiye (Jackson et al., 2019; Howell 
et al., 2017), and the focal mechanism solutions 
of the main event and aftershocks of the recent 
Acıpayam earthquake (2019.03.20, Mw=5.5) 
(Çıvgın et al., 2019) are also not compatible with 
the left-lateral shearing. 

In this case, the entire southwesterly motion 
of Anatolia indicated by the GPS results (Reilinger 
et al., 2006) must be accommodated by the 
Anatolian Diagonal Shear Zone and the Antalya-
Kekova Fault Zone. This result also creates some 
question marks on the seismic evaluation of the 
Akkuyu Nuclear Power Plant Station (ANPPS) 
located on the Ecemiş-Deliler Fault (EDF) and the 
Biruni Fault (BRF), which creates an FFT triple 
junction with the Cyprus Arc (Figures 3 and 8).

Relationship of the Anatolian Diagonal with 
the NAFZ and SAZFZ

The Anatolian Diagonal is a left-lateral shear zone 
separating east / southeast Anatolia from central 
Anatolia. A recent neotectonic study (Seyitoğlu 
et al., 2017) in the foreland of the Bitlis-Zagros 
Suture Zone (BZSZ) suggests that the Southeast 
Anatolian Wedge (SEAW), consisting of blind 
thrusts, fault propagation folds and tear faults, is 
operational between the suture zone and the Sincar 
Mountains (Figure 1). The overall structure in the 
hinterland of BZSZ, however, is explained by the 
rhomboidal cells surrounded by left- and right-
lateral strike-slip faults (Seyitoğlu et al., 2018). 
The southwest margins of the rhomboidal cells are 
aligned in a single line that creates region-wide 
shear zones. The most spectacular ones are the 
NAFZ and the SAZFZ (Figures 1 and 9).
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Figure 9. Schematic simplified drawing of the multiple intersection points (stars) between the right-lateral NAFZ 
(fuchsia) / SAZFZ (purple) and left-lateral Anatolian Diagonal Shear Zone (red). NAFZ: North Anatolian Fault 
Zone; NEAFZ: Northeast Anatolian Fault Zone; SAZFZ: Southeast Anatolian-Zagros Fault Zone; EAFZ: East 
Anatolian Fault Zone; CAFZ: Central Anatolian Fault Zone; SRF: Sürgü Fault; EMF: Elbistan-Misis Fault; MAF: 
Malatya Fault; OVF: Ovacık Fault; KİF; Kemah-İliç Fault; KRF: Karaca Fault; DvT: Divriği Thrust; EDF: Ecemiş_
Deliler Fault; SZF: Sarız Fault. The rhomboidal cells (blue) are of Seyitoğlu et al. (2018), Çac: Çayırlı cell; Dzc: 
Düzyurt cell; Bec: Beşgöze cell; Hoc: Horasan cell; Hıc: Hınıs cell; Ağc: Ağrı cell; Vac: Van cell; Mşc: Muş cell; 
Koc: Karlıova cell; Kğc: Kiğı cell.
Şekil 9. Sağ yanal Kuzey Anadolu Fay Zonu (fuşya) / Güneydoğu Anadolu-Zagros Fay Zonu (mor) ile sol yanal 
Anadolu Çaprazı (kırmızı) arasındaki çoklu kesişim noktalarını (yıldızlar) gösteren şematik basitleştirilmiş çizim.

The NAFZ does not terminate at Karlıova, as 
previously suggested; to the contrary, it continues 
southeast along the Varto Fault (Seyitoğlu et al., 
2018) (Figure 9). The NAFZ connects with the 
Anatolian Diagonal and a newly-recognized 
intersection point of these two structures is the 
Erzincan Plain (Figure 9), where the Karaca 
Fault (KRF) represents the northwest margin of 
the Anatolian Diagonal Shear Zone. The Karaca 
(KRF) and Kemah - İliç (KİF) faults link to the 
Ecemiş-Deliler Fault (EDF) with a restraining 
bend where the Divriği Thrust (DvT) developed 

(Figure 9). The Kemah-İliç Fault (KİF) also links 
with the right stepping Sarız Fault (SZF). The 
Ovacık Fault (OVF), the northwest margin of Kiğı 
rhomboidal cell (Seyitoğlu et al., 2018), limits the 
Nazimiye Fault of the SAZFZ. In other words, the 
Anatolian Diagonal Shear Zone limits the SAZFZ 
west of Tunceli (Figure 9). 

In Bingöl, there is an intersection point 
between the right-lateral SAZFZ and the left-
lateral EAFZ where NNE-SSW contraction takes 
place (Seyitoğlu et al., 2018). The overall fault 
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configuration in the region creates a complex 
relationship between the left-lateral Anatolian 
Diagonal Shear Zone and the right-lateral NAFZ 
and SAZFZ (Figure 9). It is not a simple case as 
explained earlier in the tectonic escape model, 
which proposes a single intersection point between 
the right- and left-lateral structures (Şengör et al., 
1985, 2019). Instead, multiple intersection points 
exist between the left-lateral Anatolian Diagonal 
Shear Zone and the right-lateral NAFZ and the 
SAZFZ (Figure 9).

The area of Sivas-Yozgat-Kırşehir moves 
towards the southwest as a block (internal 
deformation of this block can be ignored at this 
stage for the sake of simplicity) between the left-
lateral Karaca (KRF) and Ecemiş-Deliler (EDF) 
faults of the Anatolian Diagonal Shear Zone 
and the right-lateral Kırıkkale-Erbaa Fault Zone 
(KEFZ) (Şengör et al., 1985; Seyitoğlu et al., 2009) 
(Figure 1). The southwest movement of this block 
must be slower than the rest of southwest Türkiye, 
otherwise we could not observe the normal fault-
related earthquakes on the Sultandağları Fault 
Zone (Akyüz et al., 2006b; Kaya et al., 2014) 
(Figure 1).

CONCLUSIONS

The Anatolian Diagonal is a 170 km wide left-
lateral shear zone developed between the EAFZ 
and the CAFZ and it extends from Erzincan 
to the Cyprus Arc for 850 km. The internal 
deformation of the shear zone is accommodated 
by the major structures such as Ovacık, Malatya, 
Sürgü, Kantarma-Barış, Elbistan- Misis, Maraş-
Yumurtalık and Ayvalı faults. The relationship 
between the right-lateral NAFZ / SAZFZ and the 
left-lateral Anatolian Diagonal is so complex that 
it cannot be explained with a single intersection 
point at Karlıova, as previously proposed. At 
least four intersection points exist between the 
right-lateral NAFZ / SAZFZ and the left-lateral 

Anatolian Diagonal Shear Zone (Figure 9). The 
first intersection point is Erzincan Plain where the 
NAFZ connects to the Anatolian Diagonal and 
causes west-southwest translation of the Sivas-
Yozgat-Kırşehir block. The second intersection 
is southeast of Erzincan Plain where the NAFZ 
and the Ovacık Fault (OVF) meet. The third 
intersection is west-northwest of Tunceli where 
the Anatolian Diagonal (Ovacık Fault) limits the 
SAZFZ. The fourth intersection occurs in Bingöl 
where the SAZFZ cuts the EAFZ of the Anatolian 
Diagonal (Figure 9). In this area, it should also 
be noted that the NAFZ and the SAZFZ have a 
releasing stepover where Kiğı, Karlıova, and Muş 
rhomboidal cells developed (Seyitoğlu et al., 
2018) (Figure 9).

The southwest ends of the left-lateral 
faults belonging to the Anatolian Diagonal 
cut and/or merge with the Cyprus Arc and the 
EAFZ connects to the Cyprus Arc. The Maraş-
Yumurtalık Fault (MYF) connects the Anatolian 
Diagonal to the Girne-Beşparmak Range (GBR) 
(Kyrenia Range) (Figure 8). More importantly, 
the southwest continuation of the Ecemiş-Deliler 
Fault (EDF) reaches the Mediterranean coast. Its 
extension under the Mediterranean Sea, the Biruni 
Fault (BRF), is observed in the seismic reflection 
data. The Biruni Fault (BRF) cuts the Cyprus Arc 
and creates a TFF triple junction west of Cyprus 
(Figure 8). 

The right stepping of the left-lateral Antalya-
Kekova Fault Zone (AKFZ) creates a restraining 
stepover in the Antalya basin where the Florence 
Rise and Antalya Thrusts are visible in the seismic 
reflection sections. There is another restraining 
stepover between the Antalya-Kekova Fault Zone 
and the Pliny / Strabo faults where thrusts are 
predicted on the northern margin of Rhodes basin 
due to the recent thrust-related earthquakes (i.e., 
#154_2019.10.24, M=4.6; and #153_2019.10.03, 
M=5.1) (Figures 3 and 8).
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GENİŞLETİLMİŞ ÖZET

Anadolu Çaprazı, Doğu Anadolu Fay Zonu ile Orta 
Anadolu Fay Zonu arasında 170 km genişliğe ve 
Erzincan ile Kıbrıs Yayı arasında 850 km uzunluğa 
sahip sol yanal makaslama zonudur (Şekil 1). Bu 
makaslama zonunun iç deformasyonu Ovacık, 
Malatya, Sürgü, Kantarma-Barış, Elbistan-Misis, 
Maraş-Yumurtalık ve Ayvalı fayları gibi ana 
yapılar tarafından karşılanır. Sağ yanal Kuzey 
Anadolu Fayı / Güneydoğu Anadolu – Zagros Fay 
Zonu ve sol yanal Anadolu Çaprazı arasındaki 
ilişki oldukça karmaşıktır ve daha önce öne 
sürüldüğü gibi Karlıova’da tek bir kesişim noktası 
ile açıklanamaz. Sağ yanal Kuzey Anadolu Fay 
Zonu / Güneydoğu Anadolu – Zagros Fay Zonu 
ile sol yanal Anadolu Çaprazı arasında en az 
dört kesişim noktası bulunur (Şekil 9). İlk kesişim 
noktası Erzincan Ovasında olup, burada Kuzey 
Anadolu Fay Zonu ve Anadolu Çaprazı bir araya 
gelerek Sivas-Yozgat-Kırşehir bloğunun batı-
güneybatı hareketine neden olur. İkinci kesişim 
noktası Erzincan ovasının güneydoğusunda olup, 
burada Kuzey Anadolu Fay Zonu ve Ovacık Fayı 
bir araya gelmektedir. Üçüncü kesişim noktası 
Tunceli’nin batı – kuzeybatısında olup, burada 
Anadolu Çaprazına ait Ovacık Fayı Güneydoğu 
Anadolu-Zagros Fay Zonu’nu sonlandırır. 
Dördüncü kesişim noktası Bingöl’de olup, burada 
Güneydoğu Anadolu-Zagros Fay Zonu, Anadolu 
Çaprazına ait Doğu Anadolu Fay Zonu’nu keser 
(Şekil 9). Bu alanda Kuzey Anadolu Fay Zonu 
ve Güneydoğu Anadolu – Zagros Fay Zonu 
rahatlamalı bir sıçrama yapmakta olup, burada 
Kiğı, Karlıova, ve Muş eşkenar dörtgen benzeri 
hücreler gelişmiştir (Seyitoğlu vd. 2018) (Şekil 9).

Anadolu Çaprazına ait sol yanal fayların 
güneybatı uçları Kıbrıs Yayı’na bağlanır ve/veya 
keserler. Doğu Anadolu Fay Zonu Kıbrıs Yayına 
bağlanmaktadır. Maraş-Yumurtalık Fayı, Anadolu 
Çaprazı’nı Girne -Beşparmak Sırtı’na bağlar 
(Şekil 8). Daha önemlisi, Ecemiş-Deliler Fayı’nın 
güneybatı devamı Akdeniz kıyısına ulaşır. Bunun 
Akdeniz’deki devamı olan ve sismik yansıma 

kesitlerinde gözlenen Biruni Fayı Kıbrıs Yayı’nı 
keserek Kıbrıs batısında TFF üçlü eklemini 
oluşturur (Şekil 8).

Antalya-Kekova Fay Zonu’nun sağa 
sıçraması Antalya havzasında daralmalı sıçrama 
meydana getirir, burada Florence Yükselimi ve 
Antalya bindirmeleri sismik yansıma kesitlerinde 
izlenebilmektedir. Diğer bir daralmalı sıçrama 
Antalya-Kekova Fay Zonu ile Pliny/Strabo 
Fayları arasında gelişmiştir. Burada Rodos 
havzasının kuzey kenarında gelişmiş bindirmeler 
yer almakta olup, yakın zamanda bindirmeler 
ile ilişkili depremler meydana gelmiştir (örn., 
#154_2019.10.24, M=4,6; #153_2019.10.03, 
M=5,1) (Şekiller 3 ve 8).
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