2020.10.30 (Mww=7.0) Sisam depremi ve artcilarinin Ege’nin neotektonik cergevesinin
anlasiilmasina katkilari

Contributions of the 2020.10.30 (Mww=7.0) Samos earthquake and its aftershocks to the
understanding of Aegean neotectonic framework
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izmir’de hayatini kaybeden giizel insanlarin anisina...

In memory of the good people who lost their lives in izmir...

2020.10.30 (14:51:24 TS) tarihinde meydana gelen blyukligd 7.0 olan (USGS) deprem, odak
mekanizmasi ¢dzlimlerine gore Sisam Adasi kuzeyinde D-B dogrultulu, kuzeye egimli normal faydan

kaynaklanmaktadir. Bu fay Yunanistan diri fay haritasinda GRCS912 numarasi ile tanimlanmistir

(Caputo ve Pavlides 2013) (Sekil 1).
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SekillFigure 1. Izmir ve Degirmenlik (Milos) adast arasindaki diri faylar. The active faults between
Izmir and Degirmenlik (Milos) island (from Seyitoglu et al. 2020a). Fuchsia dots with white circles are
the epicenter locations of earthquakes (1990-2010, M>4) from KOERI catalogue. Recent seismic
activities (M>4) are shown with yellow circles. The details of focal mechanism solutions from Seyitoglu
et al. 2020a and see Table 1. Fault lines after Sozbilir et al. (2008), Uzel and Sozbilir (2008), Ocakoglu
etal. (2005); Uzel et al. (2012),; Ozkaymak et al. (2013); Emre et al. (2013); Caputo and Pavlides 2013;
Chatzipetros et al. (2013); Philippon et al. (2014).



Sisam adasinin kuzeyinde bulunan D-B dogrultulu kuzeye egimli normal fay ve Biyik Menderes
grabeninin Doganbey civarindaki glineye egimli normal faylari dikkate alindiginda, Dilek

Yarimadasi’'nin antitetik havza igi sirt (Faulds ve Varga 1998) konumunda oldugu sdéylenebilir.

2020.10.30 (Mww=7.0) depreminin art¢ci dagihiminin iki grup halinde yogunlastigi acik olarak
goriulmektedir. Bir grup Sisam adasi kuzeyinde 2020.10.30 (Mww=7.0) depremini olusturan fayin tavan
blogu lzerinde yer alirken, diger grup Sisam adasi BKB’sinda Ahikerya ¢ukurlugunda bulunmaktadir.
Bu iki grubun arasinda ise KD-GB yonde dizildigi fark edilebilen artcilar seyrek de olsa gdzlenmistir

(Sekil 1).

2020.10.30 (23:35:24 TS) (Mw=4.1) artcisinin odak mekanizmasi ¢6zimi, ana soka ait odak
mekanizmasindan ¢ok farklh olarak KD-GB sag yanal dogrultu atimh faylanmayi isaret etmektedir

(Tablo 1; Sekil 1).

Tablo/Table 1. Earthquake focal parameters and focal mechanism solutions of the earthquakes.

KO: KOERI earthquake catalog; USGS: United States Geological Survey; TS: This study

Earthquake focal parameters Focal mechanism solutions
D Date (23‘7’) Lat. Lon. Depth Mag MTyp Ref Strl  Dipl Rakel Str2 Dip2 Rake2 Pazm Pplg Tazm Tplg Ref
(y.m.d) (hm:s) (°N) (°E) (km) ' ©) ) ) ) 0 ©) ) ) ©) ©)
I 2020.10.30 11:51:27 37.9020 26.7942 11.8 6.9 Mw KO 93 61 -91 276 29 -88 0 74 184 16 USGS
1} 2020.10.30 20:35:24 37.7780 26.5223 3.6 4.1 Mw KO 42 80 165 135 75 10 89 4 358 18 TS

Bu odak mekanizmasinin ve bolgedeki diger ¢oziimlerin gosterdigi gibi KD-GB sag yanal dogrultu atimh
faylar sismik olarak aktiftir ve bolgesel uzanimlari dikkate alindiginda normal faylar arasinda gelisen
transfer faylar olarak nitelendirilemezler (Seyitoglu et al. 2020a, b). Bolgesel tektonik anlami olan bu
dogrultu atimh faylar ¢cek-ayir havza olusturma kapasitesine sahiptir. Ahikerya ¢ukuru bu tiir cek ayir
havza olarak yorumlanmistir (Sekil 1). Bolgede yer alan dogrultu atimli faylar Ege Denizi icinde
Degirmenlik (Milos) adasi ile Bolu arasinda izlenebilen Kuzey Anadolu Fayi’nin Giliney Kolu’'nu
olusturmaktadir (Seyitoglu ve Esat 2019; Seyitoglu et al. 2020a) (Sekil 2). Bu bakis acisi ile Bati

Anadolu’daki sehirlerimizin (izmir, Balikesir, Bursa) depremselligi acilen yeniden degerlendirilmelidir.
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Sekil/Figure 2. Bati Anadolu’da Kuzey Anadolu Fayi’min giiney kolu. The southern branch of North
Anatolian Fault in West Anatolia (from Seyitoglu et al. 2020a). Fault lines from Barka and Kuscu
(1996); Barrier et al. (2004); Emre et al. (2013); Caputo and Pavlides (2013), Seyitoglu et al. (2016);
Can (2017), Seyitoglu et al. (2019). Focal mechanism solutions from Tan et al. (2008), Global CMT
Catalogue, Seyitoglu et al. (2020a, b). Pink circles represent the earthquake epicenters of magnitude
>5 obtained from the ISC catalogue.

The 2020.10.30 (14:51:24 TT) (Mww=7.0) earthquake is produced by a north dipping normal fault
located on the north of Samos (Sisam) island according to the focal mechanism solution of USGS. This

active fault is determined (marked as GRCS912) by Caputo and Pavlides 2013) (Figure 1).

Considering the E-W striking north dipping normal fault located on the north of Samos island and the
south dipping normal fault of the Bilylk Menderes graben around Doganbey, it can be said that the

Dilek Peninsula is an antithetic intra-basin high (Faulds and Varga 1998).

It is clear that the aftershock distribution of the 2020.10.30 (Mww = 7.0) earthquake is concentrated
in two groups. One cluster is located on the hanging wall of the fault responsible for the 2020.10.30
(Mww = 7.0) earthquake in the north of Samos island, while the other cluster is located in the Ikeria
(Ahikeria) depression in the WNW of Samos (Sisam) island. Between these two groups, aftershocks

that can be noticed lining up in NE-SW direction were observed, albeit rarely (Figure 1).

The focal mechanism solution of the aftershock 2020.10.30 (23:35:24 TT) (Mw = 4.1) indicates NE-SW
right lateral strike-slip faulting, very different from the focal mechanism of the main shock (Table 1;

Figure 1). As demonstrated by this focal mechanism and other solutions in the region, the NE-SW right



lateral strike-slip faults are seismically active and cannot be described as transfer faults developing
between normal faults considering their region-wide extension (Seyitoglu et al. 2020a, b) (Figure 2).
These strike-slip faults, which have a regional tectonic meaning, have the capacity to create pull-apart
basins. The Ahikerya depression has been interpreted as such a pull-apart basin (Figure 1). The strike-
slip faults in the region form the Southern Branch of the North Anatolian Fault, which can be traced
between Degirmenlik (Milos) island and Bolu (Seyitoglu and Esat 2019; Seyitoglu et al. 2020b) (Figure
2). With this point of view, the seismicity of our cities in western Anatolia (izmir, Balikesir, Bursa)

should be reassessed immediately.
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