Tectonic meaning of the 2019.11.07 (Mw=5.9) Tiirkmencgay Earthquake, Iran
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The 2019.11.07 (Mw=5.9) moderate earthquake occurred on the 19 km NE of Tirkmengay. Its aftershocks
have mainly NE-SW trend between Varzeqan and Ardeha. Lesser amounts of aftershocks are lying in the

SE of Anakiz along with NW-SE direction (IRSC) (Figure 1).

When the focal mechanism solutions of the main shock and aftershocks are evaluated with the
distribution of the epicenter locations (IRSC), it can be said that the main shock (2019.11.07, Mw=5.9) is
related to NE-SW trending left lateral strike-slip faulting and the aftershock (2019.11.08, Mw=4.5)
corresponds to the NW-SE trending right lateral strike-slip faulting. There is a thrust related focal
mechanism solution of the aftershock (2019.11.10, Mw=4.4) between the strike-slip focal mechanism

solutions mentioned above (Figure 1).

The epicentral distribution of aftershocks and focal mechanism solutions are both compatible with the
tectonic model proposed for the active faulting in the Turkish-lranian Plateau (Seyitoglu et al., 2018). This
model suggests rhomboidal cells that limited by left and right lateral strike-slip faulting. In some cases,
thrusting occurs in the middle of the cell and/or in the northern and southern corners, thrust faults are

developed (Figure 2).

Similar to the other rhomboidal cells in the Turkish-Iranian Plateau, Ahar rhomboidal cell is limited by left
lateral Aras (ARF) and Miyane-Erdebil (MEF) strike-slip faults at the NW and SE margins and by right lateral

Masalli-Karazincir (MKF) and Tebriz (TZF) strike-slip faults at NE and SW margins respectively (Figure 3).

Tirkmencay earthquake is located near the southern corner of Ahar rhomboidal cell where the right
lateral TZF and left lateral MEF joined each other where the Bozqush Mountains are developed. It is
interesting to see that the epicentral distribution transects Bozqush Mountains and it is nearly parallel to
the left lateral strike-slip segment MEF-17a (Seyitoglu et al., 2018, Figure 10.5A). The overall distribution
of the aftershocks and their focal mechanism solutions are compatible with the rhomboidal cell model of

Seyitoglu et al. (2018).



\

Tiireneay

Y

&

Figure 1: The neotectonic framework of Turkish-lranian Plateau (Seyitoglu et al., 2018; Figure 10.23) (a); and
epicentral distribution and focal mechanism solutions of Tiirkmengay earthquake (IRSC) (b); hypocentral distribution
of the earthquakes in the blue frame on the map (c). NAFZ: North Anatolian Fault Zone, EAFZ: East Anatolian Fault
Zone, NEAFZ: North East Anatolian Fault Zone, SAZFZ: Southeast Anatolian Zagros Fault Zone.
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Figure 2: Ideal rhomboidal cells (Seyitoglu et al., 2018). Thrusts developed in the center of the cell (a), thrusts
connected left and right lateral strike-slip faults at the north and south corners of the cell (b).
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Figure 3: Ahar rhomboidal cell and its margins. ARF: Aras Fault, MKF: Masalli-Karazincir Fault, TZF: Tebriz Fault, MEF:
Miyane-Erdebil Fault. For other faults and their references see Seyitoglu et al. (2018).
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2019.11.07 (Mw=5.9) Tiirkmencay Depreminin (iran) Tektonik Anlami

2019.11.07 tarihinde Mw=5.9 buyukligliinde bir deprem Tirkmencay yerlesiminin yaklasik 19 km
KD’sunda meydana gelmistir. Artci soklarinin dagilimi Varzegan ve Ardeha arasinda baskin olarak KD-GB
yonli gelismistir. Daha az miktarda art¢i dagilmi Anakiz yerlesiminin GD’sunda KB-GD yo6nli olarak yer alir

(IRSC) (Sekil 1).

Ana sok ve onu izleyen artgl soklarin odak mekanizma ¢ozlimleri ile birlikte art¢i depremlerin dismerkez

dagilimlarinin (IRSC) degerlendirilmesi sonucu; ana sokun (2019.11.07, Mw=5.9) KD-GB yonli sol yanal



dogrultu atimlh fay ile iliskili oldugu, artci sokun (2019.11.08, Mw=4.5) ise KB-GD sag yanal dogrultu atimh
fay ile iliskili oldugu gorilmektedir. Ayrica bindirme ile iliskili art¢i sok (2019.11.10, Mw=4.4) yukarida

bahsedilen iki dogrultu atimli fayin arasinda meydana gelmistir (Sekil 1).

Artci soklarin dis merkez dagilimi ve odak mekanizmasi ¢éziimleri, Tiirk-iran Platosunda diri faylar icin
Onerilen tektonik model (Seyitoglu vd., 2018) ile uyumludur. Bu model, sag ve sol dogrultu atimli faylarla
sinirlandiriimis eskenar dortgen benzeri hiicreler 6nermektedir. Bazi durumlarda bindirmeler hiicrelerin

ortasinda yer alirken, bazi durumlarda ise hiicrenin kuzey veya gliney koselerinde yeralmaktadir (Sekil 2).

Tirk-iran Platosunda diger eskenar dértgen benzeri hiicrelere benzer sekilde Ahar hiicresi sol yanal Aras
(ARF) ve Miyane-Erdebil (MEF) dogrultu atimh faylari ile KB ve GD kenarlarindan, ve sag yanal Masalli-
Karazincir (MKF) ve Tebriz (TZF) dogrultu atimh faylari ile KD ve GB kenarlarindan sinirlandiriimistir (Sekil
3).

Tirkmencay depremi Ahar hiicresinin gliney koésesine yakin bir konumda meydana gelmistir, burada sag
yanal TZF ve sol yanal MEF birbirlerine yaklastig alanda Bozkus daglari meydana gelmistir. ilging bir sekilde
dismerkez dagiliminin Bozkus daglarini verev kestigi ve Miyane-Erdebil Fayi’'nin MEF-17a segmentine
neredeyse parallel oldugu gorilmektedir (Seyitoglu vd. 2018, Sekil 10.5A). Art¢i soklarin genel dagilimi ve
odak mekanizmasi ¢ozlimleri Seyitoglu vd. (2018) tarafindan onerilen eskenar dortgen benzeri hiicre
modeli ile uyumludur.

Sekil 1: Tiirk-iran Platosu’nun neotektonik cercevesi (Seyitoglu vd. 2018; Sekil 10.23) (a); ve Tiirkmengay depreminin
dis merkez dagilimi ile odak mekanizmasi ¢éziimleri (IRSC) (b); harita tizerindeki mavi cerceve igindeki depremlerin

derinlik dagilimi (c). NAFZ: Kuzey Anadolu Fay Zonu, EAFZ: Dogu Anadolu Fay Zonu, NEAFZ: Kuzeydogu Anadolu Fay
Zonu, SAZFZ: Glineydogu Anadolu Zagros Fay Zonu.

Sekil 2: ideal eskenar dértgen benzeri hiicreler (Seyitoglu vd., 2018). Bindirmenin hiicrenin ortasinda gelismesi
durumu (a), bindirmelerin sag ve sol dogrultu atiml faylari birlestirecek sekilde hiicrenin kuzey ve giiney késelerinde
gelismesi durumu (b).

Sekil 3: Ahar eskenar dértgen benzeri hiicresi ve kenarlari. ARF: Aras Fayi, MKF: Masalli-Karazincir Fayi, TZF: Tebriz
Fayi, MEF: Miyane-Erdebil Fay. Diger faylar ve iliskili referanslar icin Seyitoglu vd. (2018)’e bakiniz.
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