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AKTIF TEKTONIK ARASTIRMA GRUBU
ATAG 27. CALISTAYI

BIiLDIiRI OZLERI KiTABI
(Taslaktir)

https://atag27.deu.edu.tr/

30 Ekim — 1 Kasim 2024
Dokuz Eyliil Universitesi
Miuhendislik Fakultesi
[ZMIR

Bildiri Ozetleri kitabinda yer alan 6zetlerin, basim hatast disindaki yanlishklarindan yazarlar
sorumludur.
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ATAG 27. Calistay1 Diizenleme Kurulu Adina
Prof. Dr. Mahmut Goktug DRAHOR
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KURULLAR

Onursal Baskan

Bayram YILMAZ (Rektér - DEU)

Dlzenleme Kurulu

Mahmut Goktug DRAHOR (Jeofizik Miihendisligi Bolimii- DEU)
Oya PAMUKCU (Jeofizik Miihendisligi Bélimi - DEU)

Tolga OYMAN (Jeoloji Miihendisligi Boliimii - DEU)

Okmen SUMER (Dokuz Eyliil Universitesi)

Meri¢ Aziz BERGE (Jeofizik Miihendisligi Bolimii - DEU)
Mehmet UTKU (Jeofizik Miihendisligi B6limii - DEU)

Atilla ONGAR (Jeofizik Miihendisligi Boliimii - DEU)

Semih ESKI (Jeoloji Miihendisligi B6lim(i - DEU)

Cigdem TEPE (Jeoloji Miihendisligi Béliimii - DEU)

Bilimsel Kurul (Alfabetik sira)

Cengiz ZABCI (istanbul Teknik Universitesi)

Dogan KALAFAT (Bogazigi Universitesi, Kandilli Rasathanesi ve DAE.)
Erhan ALTUNEL (Eskisehir Osman Gazi Universitesi)

Mahmut Géktug DRAHOR (Dokuz Eyliil Universitesi)

Mustafa Cengiz TAPIRDAMAZ (TUBITAK Marmara Arastirma Merkezi))
Onur TAN (Istanbul Universitesi-Cerrahpasa)

Okmen SUMER (Dokuz Eylil Universitesi)

Semih ERGINTAV (Bogazici Universitesi, Kandilli Rasathanesi ve DAE.)
Serdar AKYUZ (Istanbul Teknik Universitesi)

Sule GURBOGA (Maden Tetkik ve Arama Genel Miidiirliigii)
Yayin Kurulu

Mahmut Géktug DRAHOR (Jeofizik Miihendisligi Bolimii - DEU)
Okmen SUMER (Jeoloji Miihendisligi Béliimii - DEU)

Meri¢ Aziz BERGE (Jeofizik Miihendisligi Bélimii - DEU)

Atilla ONGAR (Jeofizik Miihendisligi Boliimi - DEU)

Cigdem TEPE (Jeoloji Miihendisligi B6lim( - DEU)

Semih ESKI (Jeoloji Miihendisligi B6lum(i - DEU)
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ATAG-27 CALISTAY TASLAK PROGRAMI (30 Ekim - 1 Kasim 2024)

30 Ekim 2024 Carsamba

DEU Miihendislik Fakultesi Konferans Salonu

09 00 _ 09 30

KAYIT

09 30 _ 09 40

SAYGI DURUSU - ISTIKLAL MARSI

09 40_ 10 40

ACILIS KONUSMALARI

10 40_ 11 10

DOC. DR. DOGAN KALAFAT ANMA KONUSMASI VE FILM GOSTERIMI

Degerli Esi Mine Kalafat ve BU KRDAE katkilariyla

11 10 _ 11 30

CAY - KAHVE IKRAMI

11 30 _ 12 30

ATAG DERSI: Tiirkiye’de Deprem Gozlem Aglarinin Gelisiminin
Sismoloji Caligmalarina Etkisi

Onur Tan

12 30 _ 13 30

OGLE YEMEGI

ACILIS KONUSMASI

13 30_1430

Dogu Azerbaycan Aktif Tektonigi ve Depremselligi

Ali Kogyigit

30 EKIiM 2020 EGE DENiZi DEPREMi OZEL OTURUMU

14%-14%°

Sismik Yansima ve SPAC Verileri Kullanilarak Bornova Havzasi’nin
Yeralt1 Jeolojik Ozelliklerinin Incelenmesi

Mahmut Goktug Drahor, Okmen Siimer, Onur Tan, Meri¢
Aziz Berge, Ozlem Karagdz Tan, Atilla Ongar, Ali
Cankurtaranlar, Ertug Oner, Serdar Vardar, Aylin Karadas,
Caner Oztiirk, Rifat iThan, Semih Eski, Muammer Tiin,
Hiroaki Yamanaka

14%°-15%

Bornova Havzasi (Izmir, Tiirkiye) Kenar Faylarinda Gergeklestirilen
Jeofizik Calismalar

Merig Aziz Berge, Atilla Ongar, Caner Oztiirk, Okmen
Stimer, Mahmut Goktug Drahor

15 10 _ 15 30

Senaryo Deprem Modelleme Calismalar: ve Hasar-Kayip Analizleri:
Ulkemizde Gegmis Calismalar ve izmir Ornegi

Aysegiil Askan

15%-15%

30 Ekim 2020 (Mw=6.9) Ege Denizi ve 27 Ocak 2024 (Mw=5.0)
Kusadas1 Korfezi Depremlerinin Bolgedeki Bazi Jeotermal Alanlar
Uzerindeki Etkisi

Ozkan Ates, Stiha Ozden, Seray Cinar Yildiz

15 50 _ 16 10

Beklenen Biiyiik fzmir Depremi: Bilinenler ve Bilinmeyenler Isiginda
Gelecekte Yapilmasi Gereken Bilimsel Arastirmalarin Stratejisi Uzerine
Bazi Oneriler

Okmen Siimer, Mahmut Goktug Drahor, Derman
Dondurur, Aslihan Nasif, Meri¢ Aziz Berge, Cigdem Tepe,
Semih Eski, Atilla Ongar, Ali Duman

Oturum Bagkanlari
Erhan Altunel, Azad Saglam Selguk

16°-16 % GAY - KAHVE iKRAMI
OGLEDEN SONRA OTURUMU
16 30 16 50 |6 Subat 2023 Mw 7.8 Kahramanmaras Depremi Sonrast Dogu Akdeniz et Al S Yk, G Ko

Bdlgesinde Deprem Potansiyeli

16 50 _ 17 10

2023 Mw 7.8 Kahramanmaras Depremi Oncii Aktivitesi ve Tektonik
Acidan Onemi

A. Ozgiin Konca, H. Karabulut, Sezim Ezgi Giivercin

17 10 _ 17 30

Marmara Denizi Cok Disiplinli Tsunami Erken Uyari ve Gozlem
Istasyon Kurulumu

Zafer Ogiitcii, Dogan Kalafat, M.Didem Cambaz, Yavuz
Giines, Ozkan Cok, Murat Suvarikli, Remzi Polat, Selda
Altuncu Poyraz, Tugge Ergiin, Fatih Turhan, Burak Aksu,
Mehmet Giiler, Kamuran Cevre, Nurcan Meral Ozel

17 30 _ 17 50

Kandilli Rasathanesi ve Deprem Arastirma Enstitiisii Bolgesel Deprem
Tsunami [zleme Merkezi Marmara Deniz Caligmalari

Tugge Ergiin, Nurcan Meral Ozel, Dogan Kalafat ve
KOERI-BDTIM Deniz ¢alismalar1 takimi

17 50 _ 18 10

Alic1 Fonksiyon Teknigi ile Trakya Baseni Altindaki Kabuk Kalinliginin
Arastirilmast

Selda Altuncu Poyraz, Tugge Ergiin

18 10 _ 18 30

Yaniltan Faylar

Tahir Emre, Metin Tavlan, Mustafa Softa

Oturum Bagkanlari
Onur Tan, Siiha Ozden
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31 Ekim 2024 Persembe

DEU Miuihendislik Fakultesi Konferans Salonu

SABAH OTURUMU

Konusmanin Bashgi

Konusmaci/ Yazarlar

09 30 _ 09 50

Gelenbe Fay Zonunun Geometrik, Kinematik ve Paleosismolojik
Ozelliklerinin Belirlenmesi

Dogukan Mert Ozcan, Caglar Ozkaymak, Volkan
Karabacak, Okmen Siimer, Furkan Sahiner, Seray Cinar
Yildiz

09 50 _ 10 10

Baskale Fayr’nin (Van) Paleosismolojik Ozelliklerinin Belirlenmesi (On
Bulgular)

Azad Saglam Selguk, Sacit Mutlu, Levent Selguk

10 10 _ 10 30

Yiiksekova Fay1’nin (Hakkari) Paleosismolojik Ozelliklerinin
Belirlenmesi (On Bulgular)

Sacit Mutlu, Levent Selguk, Azad Saglam Selcuk

10 30 _ 10 50

Kompleks Bir Tektonik Bolgede Paleosismolojik Arastirmalar:
Karakogan Fay Zonu ve Sancak-Uzunpazar Fay Zonu Uzerinde flk
Bulgular

Aynur Dikbag, Musa Balkaya

10%°-11"

Eskisehir Fayi'nin Bat1 Segmentinin Erikli (Bilecik) Yakinlarinda
Paleosismolojik Ozellikleri

Mirza Agha Safarov, Ismet Elma, Volkan Karabacak,
Caglar Ozkaymak, Okmen Siimer

Oturum Bagkanlari
Sule Giirboga, Cigdem Tepe

11 10 _ 11 30

CAY - KAHVE iIKRAMI

11 30 _ 11 50

2017 Midilli Depremi: Kaynak Mekanizmasi, Dalga Sekli Simiilasyonu
ve Gerilim Degisimi Analizleriyle Deprem Tehlikesinin Irdelenmesi

Ozlem Karagéz, Onur Tan

Semih Ergintav, P. Vernant, O. Tan, H. Karabulut, S.

17 00 _ 17 20

Fay Zonu’ndan Veriler

Giirkan, Giilay Arican

> p =
11 50 12 10 JGNSS verilerinin ortaya ¢ikardigi 2023 Kahramanmaras depremlerinin gzgig Ia CFli I\éairl‘r?glf ’: ‘\9551;3?;%;}'15:1(5’ SO,Z;E’CX? ~ =
- beklenmedik uzak alan deformasyonu D o y L J0RAN, £ L 5O
Kurt, A. Ozdemir, E. T. Ayruk, M. Turgut, O. Ozel, I. =S
Farimaz £ g
g%
Qengiz Zabci, Peng Su, Taylan Sangar, Xiangyu Sun, Seda g =
6 Subat 2023 Kahramanmaras Depremleri Sonras1 Malatya Fay1’nin O_zarpa(:l, Feng.Jlang,.Semlh Lo iaf v, A T?O’ 2l = 2
12 L0 12 30 [potansiyel Biiyiik Depremlerinin Cok Disiplinli Bir Yaklagimla NG YA, Js FIAELN [STEs (il Aty 5 £
- 1ncelen§1€si Y P p § Wei, Muhammed Turgut, Feng Shi, Efe Turan Ayruk, © <
Honglin He, Alpay Ozdemir, Rengi Lu, Yan Zhan, >
Yongkui Wan, Fucheng Li, Zhen Sun
30 50 |Ust kabuk Icerisindeki Listrik Fay Geometrisinin Depremlerle
127°-12 Gorlntilenmesi: Blyik Menderes Grabeni Onur Tan
12%°-14% OGLE YEMEGI
OGLEDEN SONRAOTURUMU
PANEL : DEPREM OZELINDE AFET YONETIMi VE PLANLAMASINDA KURUMLARARASI iSBIRLIGI
Nazif Ekinci (AFAD Izmir Il Miidiirliigii)
Abdullah Incir (TMMOB Insaat Miihendisleri Odas1)
14 00 _ 15 40 Koray Cetin Onalan (TMMOB Jeoloji Miihendisleri Odast)
Hicriye Yilmaz (Cevre, Sehircilik ve Iklim Degisikligi [zmir 11 Mudiirliigi)
Panel Ydéneticisi: Mutlu Giirler (izmir Biiyiiksehir Belediyesi, Afet Isleri Dairesi)
* Panelistler soyadina gore alfabetik olarak siralanmustir.
15995 % CAY - KAHVE iIKRAMI
16 W 16 20 Deprem Afet Planlamasinda Mikrobdlgeleme Calismalarinin Onemi Mahmut Goktug Drahor z
(7]
-
.. s <
20 40 |30 Ekim 2020 Sisam Depreminin Karakteristikleri: Yayinim Oriintiisii ve ==
16°°-16 Etkilenme Bolgesi Faktorii Mehmet Utku —% A
25
16 40 _ 17 00 |Tuzla Fay Zonu Diri Se.gmentlerinin U-Th Yéntemiyle Yaslandirilan Ismail Isintek, Altug Hasozbek, Erhan Akay, Fernando § ;
Traverten Cokelleriyle liskisi (Tuzla, Seferihisar, [zmir, Bat1 Tiirkiye) [|Jiménez Barredo, Talip Giingor g 2
o5
Ulkemizdeki Paleosismolojik Arastirmalarin Sorunlari: Kahramanmaras |Faruk Ocakoglu, Ramazan Demirtas, Aysenur Ozkarci- 2

19 00 _ 21 00

ATAG YEMEGI (Nefes Restoran, izmir Marina)
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01 Kasmm 2024 Cuma DEU Miihendislik Fakiltesi Konferans Salonu

SABAH OTURUMU

Konusmanin Bashg Konusmaci/ Yazarlar
09 30 09 50 |Gediz Grabeni Akgapimar ve Nifdagi Segmentlerinin Holosen Can Giiven, Ersin Ozdemir, A. Rasimcan Oztiirker, Ozan
- Aktivitesine Iliskin Paleosismolojik Degerlendirmeler Karayazi, Hasan Elmaci
09 50 _ 10 10 JAltinova Fayinin Paleosismolojik Ozelliklerinin On Bulgulari, Giiney Seray Cinar Yildiz, Sitha Ozden, Ozkan Ates, Fatih Bursali

Marmara, Turkiye

Kusadas1 Fay Zonu (Aydin) Uzerinde Aktif Tektonik ve Paleosismolojik | Akin Kiirger, Ahmet Bayrak, Cagatay Cal, Oguzhan

10 10 _ 10 30
Caligmalar, Bat1 Anadolu, Tirkiye Yalvag, Halil Giirsoy, Hasan Elmaci

Eskisehir Fay1’min Eskisehir Kent Merkezini Kateden Uzanimi1 Boyunca |ismet Elma, Mirza Agha Safarov, Volkan Karabacak,
Paleosismolojik On Bulgular Caglar Ozkaymak, Okmen Siimer

10 30 _ 10 50

_ Burak Palavan, Fatmanaz Delipalta, Tayyibe Sultan
10 0 11 10 IDenizli Beyagag Fayinda Paleosismolojik Gozlemler: Ik Bulgular Kiigiikada, Ozlem Yilmaz, Esra Cetin, Dilek Satir-Erdag,
Muhammed Nur Abdullah, M. Ersen Aksoy

Oturum Bagkanlari
Mustafa Cengiz Tapirdamaz, Seda Ozarpaci

11%°-11% CAY - KAHVE IKRAMI

Kuzey Anadolu Fay1 Diizce-Kaynash Segmenti Dogu Boliimiinde
11 W 11 =l Deprem Riskinin Degerlendirilmesi; 12 Kasim 1999 Depreminde Bolu | Yasar Ergun Gokten
Havzas1 Kuzeybatisinda Gozlenen Yapisal Ozellikler (KB Anadolu)

11 50 12 10 |13 Subat 2024 Erzincan Copler Altin Madeni Heyelaninin Sismik Pinar Biiyiikakpinar, Angela Carrillo-Ponce, Ezgi
- Analizi Karasozen, Deniz Ertuncay, Tolga Gorim

Seda Ozarpaci, Ugur Dogan, Semih Ergintav, Ziyadin
Cakar, Alpay Ozdemir, Efe Turan Ayruk, ilay Farimaz,
Muhammed Turgut, Binali Bilal Beytut

Dogu Anadolu Fayindaki Palu ve Piitiirge Segmentlerinin Intersismik
Donemdeki Davranislari

12 10 _ 12 30

Muhammed Turgut, Seda Ozarpaci, Alpay Ozdemir, Efe
T. Ayruk, [lay Farimaz Ayruk, Binali Bilal Beytut, Ugur
Dogan, Aynur Dikbas

Gokova Korfezi Dogusunda Aktif Tektonik Aktivitenin GNSS
Olgiileriyle izlenmesi

12 30 _ 12 50

Oturum Bagkanlari
A. Ozgiin Konca, Aynur Dikbas

12 50 _ 13 10 ;"zlgﬁl?(jglgzgis;’;?egiie(};llislslighinin Morfotektonik Evrimi: Basamak U B, AT e 1 e
1310.14 % OGLE YEMEGI
OGLEDENSONRAOTURUMU
Konusmanin Bashgi Konusmaci/ Yazarlar
14 20 14 40 |Cine F _ayl’mg _(Aydm) Holosen Deprem Etkinlﬂigipe iliskin Ahmet Bayr_ak, ékm Kiirger, Cagatay Cal, Oguzhan
Paleosismolojik Ik Bulgular, Bat1 Anadolu, Tiirkiye Yalvag, Halil Giirsoy, Hasan Elmaci

Orhangazi Faymin Paleosismolojik Ozelliklerinin On Bulgulari, Giiney

Marmara, Tirkiye Seray Cinar Yildiz, Sitha Ozden, Ozkan Ates, Fatih Bursalj|

1440_1500

Deprem Aminda Kentsel Alanda insan Davranislar: ve Kagis Rotalarina

Etki Eden Mekansal Faktorlerin incelenmesi e Eaiehn, Eaw Sl

15 00 _ 15 20

Karahayit Fay1 Boyunca Drenaj Alanlarinin Tektonik Etkilere
Jeomorfolojik Yanitlari

15 g 15 40 Savas Topal

M. Ersen Aksoy, M. Akif Sarikaya, Erman Ozsayin, Resul
Coémert, Ugur Avdan, Ozlem Yilmaz, Esra Cetin, Dilek
15 W 16 L0 Guney-bat1 Anadolu’da Paleosismoloji Caligmalar1 Satir-Erdag, Burak Palavan, Fatmanaz Delipalta, Tayyibe
Sultan Kiicukada, Yaren Sena Cetin, Muhammed Nur
Abdullah, Atilla Koyuncu

Oturum Bagkanlari
Cengiz Zabci, Meri¢ Aziz Berge

Davutlar Fayr’ndan (Aydim) Paleosismolojik Ilk Bulgular, Bat1 Anadolu, |Cagatay Cal, Akin Kiirger, Ahmet Bayrak, Oguzhan

00 20
16 - 16 Turkiye Yalvag, Halil Girsoy, Hasan Elmaci
. . .. e Cigdem Tepe, Semih Eski, Ali Duman, Esma Nur Dogru,
16 20 _ 16 40 E(JIZOJI; rFayl Uzerinde Hendek Tabanl1 Paleosismoloji Calismalari; On Dorukhan Baltact, Caglar Ozkaymak, Volkan Karabacak,
’ Okmen Sumer
164°-17% GAY - KAHVE iIKRAMI

17%_.18% GENEL DEGERLENDIRME VE KAPANIS
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Tiirkiye’de Deprem Gozlem Aglarinin Gelisiminin Sismoloji Calismalarina Etkisi

Onur Tan?

2 stanbul Universitesi - Cerrahpasa, Miithendislik Fak., Jeofizik Miih. Bél., Istanbul (onur.tan@iuc.edu.tr)
Dog. Dr. Dogan Kalafat'in anisina ...

Deprem dalgalarinin kayit edilmesi 19 yy’in sonu 20. yy’in baglarinda biiyiik kiitleli sarkaglarin
kullanimiyla baslamis giiniimiizde yer degistirme, hiz ve ivme hareketlerini kaydeden yiiksek
hassasiyetli ve sayisal cihazlara evrilmistir. Ozellikle 1960’larda analog World-Wide
Standardized Seismograph Network (WWSSN) istasyonlarinin kurulmasi ve bunlarin 1990’larda
say1sal Global Seismographic Network (GSN) istasyonlarina doniistiiriilmesi kiiresel dlgekte
deprem gozlemlerinin duyarliligini arttirmistir. Gelisen teknolojiyle sismometrelerin 6lgim
hassasiyetinin artmasi ve boyutlarmin kiigiilmesi ulusal ve yerel sismoloji aglarinin kurulmasini
hizlandirmistir. Tiirkiye’de uzun yillar sinirli istasyonla yapilan ulusal gézlemler, 1999 Kocaeli
ve Diizce depremleri sonrasinda BU — Kandilli Rasathanesi ve Deprem Arastirma Enstitiisii’niin
ve donemin Bayindirlik ve Iskan Bakanligia bagli Deprem Arastirma Dairesi’nin (giiniimiizde
AFAD’a bagl) say1y1 artirmastyla ivme kazanmistir. TUBITAK MAM Yer ve Deniz Bilimleri
biinyesinde baslatilan TURDEP projesiyle (Inan vd., 2007 - EOS) Marmara ve Ege bolgeleriyle
Dogu Anadolu Fay Zonu boyunca mikro depremleri gozlemlemek i¢in 100°den fazla genis bant
sismoloji istasyonu kurulmustur. Giintimiizde zay1f (hiz) ve giiclii (ivme) yer hareketi
istasyonlari iilke genelinde hem orta-buyik 6lgekli depremleri hem de mikro depremleri (M >
1.5) gozlemleyecek dagilima erigmistir. Bu gelisim biiyilik depremlerin yirtilma 6zelliklerini
yakindan inceleme imkani sunarken, mikro depremlerin diisiik yatay ve diisey belirsizlikle
konumlandirilmasiyla derinlerdeki fay yiizeyini gézlemleme imkani sunmaktadir.

Tiirkiye’de deprem aglarinin gii¢lendirilmesinde 11 Temmuz 2024’de kaybettigimiz ATAG
Bilim Kurulu Uyesi Dog. Dr. Dogan Kalafat’m biiyiik emegi gecmistir.
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Impact of the Development of Earthquake Observation Networks on Seismological
Studies in Turkiye

Onur Tan?

2 stanbul Universitesi - Cerrahpasa, Miihendislik Fak., Jeofizik Miih. Bél., Istanbul (onur.tan@iuc.edu.tr)
In the memory of Assoc. Prof. Dr. Dogan Kalafat ...

The recording of earthquake waves started with large mass pendulums in the late 19th and early
20th centuries and has evolved into high-precision digital instruments that record displacement,
velocity and acceleration motion. Especially, the deployment of analog World-Wide
Standardized Seismograph Network (WWSSN) stations in the 1960s and their conversion to
digital sayisal Global Seismographic Network (GSN) stations in the 1990s increased the
sensitivity of earthquake observations globally. The increase in the measurement sensitivity and
small-size seismometers with advancing technology accelerated the establishment of national
and local seismological networks. After the 1999 Kocaeli and Diizce earthquakes, national
earthquake observations in Turkiye, which were carried out with limited stations for many years,
accelerated with increasing the number of stations by the BU - Kandilli Observatory and
Earthquake Research Institute and the Earthquake Research Department of the Ministry of
Public Works and Settlement (currently AFAD). More than 100 broadband seismological
stations were established to monitor micro-earthquakes in the Marmara and Aegean regions and
along the Eastern Anatolian Fault Zone with the TURDEP project (Inan et al., 2007 - EOS)
initiated by TUBITAK MRC Earth and Marine Sciences. Today, weak (velocity) and strong
(acceleration) ground motion stations are distributed across the country to monitor both medium-
to-large events and micro-earthquakes (M > 1.5). This development provides the opportunity to
closely examine the rupture characteristics of large earthquakes, while micro-earthquakes can be
located with low horizontal and vertical uncertainties to observe the fault surface at depth.

ATAG Scientific Committee Member Assoc. Prof. Dogan Kalafat, who passed away on 11 July
2024, contributed greatly to strengthening earthquake networks in Turkey.
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Dogu Azerbaycan Aktif Tektonigi ve Depremselligi

Ali Kogyigit?

2 Jeoloji Miihendisligi Boliimii, Aktif Tektonik ve Deprem Arastirma Laboratuvari, Orta Dogu Teknik Universitesi,
Ankara, Turkiye (sorumlu yazar alikocyigit45@gmail.com)

Azerbaycan, Biiyiik ve Kiigiik Kafkaslar arasinda uzanan paleo-Paratetis'in dogu bdliimiinde yer
alir. Paratetis, Akdeniz'den (Tethys Okyanusu) Arabistan ve Avrasya'nin g¢arpismasi sonucu
olusan Alp-Himalaya orojenik kusagi ile ayrilmig bir kita i¢i denizdi ve bu g¢arpisma Geg
Paleosen-Erken Miyosen doneminde gergeklesmistir. Azerbaycan ve c¢evresindeki alanlarida
icine alan baslica bolgesel tektonik olusumlar kuzeyden giineye dogru Biiyiik Kafkaslar, Alazani
Havzasi, Kura Kivrim ve Bindirme Kusagi, Kura 6n havzasi1 (KFB), Kuclk Kafkaslar ve Talesh
Tektonik Blogu'dur. Bu alanlar, 1515 km uzunlugundaki Kura drenaj sistemi ve Aras Nehri’nin
kollar1 tarafindan drene edilir. Kura Nehri, Turkiye'nin dogusunda 2740 m yukseklikten baslar,
Gurcistan ve Azerbaycan boyunca akarak 291 m yukseklikte Hazar Denizi'ne dokilir. Hazar
Denizi'nin mevcut seviyesi, diinya okyanuslarinin ortalama deniz seviyesinin yaklasik 26 m
altindadir.

Azerbaycan'in jeolojisi ve kinematigi olduk¢a karmasiktir. Bu nedenle hem tarihi hem de yakin
donemlerde meydana gelen, biiyiikliigli Mw 7.0 ve {izeri olan depremlerinde gosterdigi gibi
sismik aktivitesi oldukga yiiksektir. Depremlere neden olan baslica yapilar, kuzeyden giineye
dogru, Biiyiik Kafkaslar ana bindirmesi (GCMT), Kura kivrim-bindirme kusagi (KFTB), Kiiciik
Kafkaslar ana bindirmesi (LCMT), Pambak-Sevan fay zonu, Aras fay zonu, Agsu-Sirvan fay
zonlar1 (“Bati Hazar Fay1”) ve Yasamal Vadisi fay zonudur. Deprem kaynaklar1 ve faylanma
mekanizmasi hakkinda giivenilir veriler elde etmek amaciyla, bu tektonik yapilar boyunca Aras
fay zonu harig¢ ¢esitli alanlar se¢ilmis ve detayli bir sekilde incelenmistir. GCMT, yaklasik 700
km uzunlugunda, bati-kuzeybat1 yoniinde uzanan ve kuzey-kuzeydoguya egimli bir ters faydir ve
Alazani domuzsirti havzasinin kuzey sinirin1 kontrol eder. KFTB, Azerbaycan'da Agsu-Samahi
ile Giircistan'da Gombori (Kakheti) arasinda yer alan, yaklagik 270-350 km uzunlugunda, 7-55
km genisliginde, K60°-70°B yoniinde uzanan ve kuzey-kuzeydoguya egimli bir bindirme-ters
fay kusagidir. KFTB, farkli uzunluklarda birkag¢ fay segmentinden olusur. Kura ramp havzasinin
Ust-Oligosen-Alt Kuaterner havza dolgusu veya molas sekansi, giineye yonelmis antiklinal ve
senklinal serisine sahiptir. KFTB’nin yalnizca en kuzeydeki segmenti, gliney-giineybat1 yoniinde
dik bir sekilde egimli olan ve giiniimiiz Alazani havzasinin giiney sinirim1 belirleyen bir arka-
bindirme karakterine sahiptir. LCMT, yaklasik 350 km uzunlugunda, bati-kuzeybati yoniinde
uzanan ve giineye egimli bir bindirme-ters fay zonudur. Batida Khashura (Gircistan) ile doguda
Goronboy (Azerbaycan) arasinda yer alir ve Kura 6n havzasinin giiney sinirin1 belirler. LCMT,
Goronboy yerlesiminin dogusuna dogru 40° kadar saga doner ve sag yanal dogrultu atimh bir fay
karakteri kazanir. Ayni sekilde, Kura Nehri yatagi da ayni yonde kivrilir ve bu yeni faya paralel
akar. Agsu ve Samahi yerlesimleri ¢evresinde, KFTB 759-80° kadar saga kivrilir, dnemli
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miktarda egim atimi bileseni olan sag yanal dogrultu atiml1 bir fay karakteri kazanir ve ardindan
Giiney Hazar Denizi'nin bat1 kenari ile paralel uzanir. K-KB yoniinde uzanan yapi, bu ¢aligmada
Agsu-Sirvan fay zonu olarak adlandirilmistir. Kura Nehri yatagi, Agsu-Sirvan fay zonu
tarafindan saga dogru 50 km kadar 6telenmistir. Diger bir yap1 ise Apsheron Yarimadasi'ni kesen
Yasamal Vadisi fay zonudur. Bu fay zonu, farkli uzunluklarda kuzey-kuzeydogu yoniinde
uzanan fay segmentlerinden olusur. Cogunlukla egim atimli normal fay ve onemli miktarda
dogrultu atim bilesenine sahiptir. Agsu-Sirvan fay zonu ile sinirlanan, Apsheron Yarimadasi ve
Giliney Hazar Denizi'nin bat1 kiy1 kesimini kapsayan alan, ¢cok sayida aktif ¢camur volkani ve
yanan dogal gaz (CHa) ile karakterize edilir. Hem tarihi hem de yakin dénem depremlerinin odak
mekanizma ¢Ozimleri, bu depremlerin yalnizca bindirme-ters faylanmadan degil, ayn1 zamanda
dogrultu atimli ve egim atimli normal faylanmadan da kaynaklandigini gostermektedir. Bu
durum, Holosen'den itibaren sikismali tektonik rejimden dogrultu atimli tektonik rejime bir
doniistimil isaret etmektedir. Ayrica, gelecekte olusabilecek biiyiik depremlerin yaklasik episantr
konumlarinin, KFTB, GCMT, Agsu-Sirvan ve Yasamal Vadisi fay zonlar1 gibi aktif fay
zonlarin biikiilme ve/veya kesisme noktalart olacagi ongdriilmektedir. Bu durum, Agsu-Samahi
bolgesi etrafinda meydana gelmis hem tarihi hem de yakin dénem biiylik depremleri tarafindan
kanitlanmustir.
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Active Tectonics and High Seismicity of Eastern Azerbaijan

Ali Kogyigit?

@ Department of Geological Engineering, Active Tectonics and Earthquake Research Laboratory, Middle East
Technical University, Ankara, Turkey, (corresponding author alikocyigit45@gmail.com)

Azerbaijan lies in the eastern section of the paleo-Paratethys running between the Greater and
Lesser Caucasus. The Paratethys was an intracontinental sea separated from the Mediterranean
Sea (Tethys Ocean) by the intervening Alpine-Himalayan orogenic belt, which was resulted from
the collision of Arabia and Eurasia, during the Late Paleocene-Early Miocene time. Major
regional tectonic domains in and around the Azerbaijan are, from north to south, Greater
Caucasus, Alazani Basin, Kura Fold and Thrust Belt, Kura foreland (ramp) basin (KFB), Lesser
Caucasus and Talesh Tectonic Block. These domains are drained by the 1515 km long Kura
drainage system and its tributaries such as the Aras River. Kura River originates from Esatern
Turkey at the elevation of 2740 m, flows throughout Georgia and Azerbaijan and then enters into
Caspian Sea at the elevation of 291 m. The present sea elevation of the Caspian sea is about 26
m below the everage sea level of world’s ocans.

Geology and kinematics of Azerbaijan are very complex. Accordingly, its seismicity is very
high as evidenced by the occurrences of both historical and recent peak earthquakes with Mw 7.0
and more. Major structures, which are responsible for the formasion of earthquakes, are, from
North to south, the Greater Caucasus main thrust (GCMT), Kura fold-thrus belt (KFTB), Lesser
Caucasus main thrust (LCMT), Pambak-Sevan fault zone, Aras fault zone, Agsu-Shirvan fault
zones (“West Caspian Fault”), and the Yasamal Vadisi fault zone. In order to get reliable data
about the source and the style of faulting, several type localities were chosen and studied in
detail along these tectonic structures, except for the Aras fault zone. The GCMT is an about 700
km long, WNW trending and north-northeasterly dipping reverse to thrust fault. It determines
and controls the northern margin of the Alazani piggyback basin. The KFTB is about 270-350
km long, 7-55 km wide, N60°-70°W trending and north-northeasterly dipping belt of thrust to
reverse faulting located between Agsu-Shamakhi in Azerbaijan and the Gombori (Kakheti) in
Georgia. The KFTB consists of several thrust to reverse fault segments of dissimilar length. The
Upper-Oligocene-Lower Quaternary basin fill or molassic sequence of the Kura ramp basin was
deformed into a series of southerly verging anticlines and synclines. Only the northern most
segment of the KFTB is in the character of back-thrust, i.e., it dips steeply in south-southwest
direction, and determines the southern margin of the present-day Alazani thrust top basin. The
LCMT is an about 350 long, WNW trending and southerly dipping zone of thrust to reverse
fault. It is located between Khashura (Georgia) to the west and Goronboy (Azerbaijan) to the
east. It determines and controls southern margin of the KFB. The LCMT turns to right up to 40°
and then gains a character of dextral strike-slip fault to the near east of Goronboy settlement. In
the same way, the bed of the Kura River aslso bends in the same direction and flows parallel to
this new fault. Around Agsu and Shamakhi settlemens, the KFTB bends towards right up to 75°-
800, gains a character of dxtral fstrike-slip fault with considerable amount of dip slip component,
and then it runs parallel to the western margin of the South Caspian Sea. This new NNW
trending structure was named as the Agsu-Shirvan fault zone in the present study. The bed of the
Kura River is offset up to 50 km in dextral direction by he Agsu-Shirvan fault zone. Another
structure is an again fault zone, namely the Yasamal Valley fault zone, which cuts across the
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Apsheron Peninsula. The fault zone consists of a number of NNE trending fault segments of
dissimilar length. They are mostly oblique-slip normal faults in character and have a
considerable amount of strike-slip component. The area covering both the Apsheron Peninsula
and the western onshore section of the South Caspian Sea, that is bounded by the Agsu-Shirvan
fault zone, is characterized by numerous active mud volcanoes and burning natural gas (CH4).
Consequently tensor solution diagrams of both the historical and recent earthquakes indicate that
they have been sourced from not only thrust-reverse faulting, but also from both the strike-slip
and oblique-slip normal faulting. This situation imples to an inversion in the style of tectonic
regime, from compressional tectonic regime to the strike-slip tectonic regime, starting from
Holocene onwards. In addition, approximate epicenter locations of the peak earthquakes to be
sorced in the near future will be the bending and/or intersection points of active fault zones such
as the KFTB, GCMT, Agsu-Shirvan and Yasamal Valley fault zones. This was previously
proved by the bending point accumulation of both the peak historical and recent earthquakes
around the Agsu-Shamakhi area.
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Sismik Yansima ve SPAC Verileri Kullanilarak Bornova Havzasi'nin Yeralti
Jeolojik Ozelliklerinin Incelenmesi
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30 Ekim 2020 Ege Denizi (Sisam) Depreminde (Mw=6.9) Izmir kentinin Bornova Havzasi’nda,
ozellikle de Bayrakli ilgesinin bulundugu kisimda, 500’iin {izerinde yapida hasar olusmustur.
Bina yikilmasindan, agir ve orta hasarlara kadar farkli dagilimlara sahip olan yapisal hasarlarin
havzanin tektonik ve zemin 6zelliklerine bagl olarak ortaya ¢iktig1 diisiiniilmiis ve bu baglamda
TUBITAK projesi (121Y252) ile havzada 6nemli hasarlarin oldugu kisimlar incelenmistir. Bu
kapsamda, sismik yansima, elektrik 6zdiren¢ tomografisi (Electrical Resistivity Tomography-
ERT), indiiklenmis polarizasyon tomografisi (Induced Polarization Tomography-IPT) ve
uzamsal 6ziliski (SPAC) ¢alismalan yiiriitiilmiistiir. Ozellikle havza icinin ¢okel karakterinin
ortaya cikarilmasi, olas1 yapisal siireksizlikler ile havza igindeki binalarda hasara neden
olabilecek diger jeolojik sorunlari ortaya ¢ikarmak amaciyla birbirine dik yonde iki hat {izerinde
sismik yansima yoOntemiyle yapilan bir ¢aligma ile havzanin yaklasik olarak 1 km derinligine
kadar olan kism1 hakkinda yiiksek ayrimli bir sismik yansima goriintiisii elde edilmistir. Sismik
yansima sonuglar1 havzanin faylarla denetlendigini ve havza i¢inde 6nemli tektonik degisimlerin
oldugunu ortaya ¢ikarmistir. Ayrica havzanin ¢okel karakteri ve ¢cokellerin tektonik degisimlerle
iliskisi hakkinda da 6nemli veriler elde edilmistir. Bu c¢alismalara kosut olarak havza i¢i temel
kaya geometrisi, ¢okel tabakalar ve anakaya degisimleri kesme dalgasi hiz dagilimi1 anlaminda
SPAC yontemi kullanilarak incelenmistir. Elde edilen sonuglar sismik yansima sonuglariyla
karsilastirilmis ve havza i¢indeki jeolojik olarak sorunlu bolgeler belirlenmeye ¢alisilmistir. Elde
edilen sismik yansima ve SPAC sonuglarina gore alanda belirlenen dort ayr1 lokasyonda sondaj
calismalar1 yapilmistir. Sondaj karotlar1 iizerinde alanda ve laboratuvarda yapilan incelemeler
sonucunda ise, sismik yansima verilerinde belirlenen tabakalarin ozellikleri, havza altindaki
anakayanin karakteri ve havzadaki birimlerin fasiyesleri sismik yansima verileri iizerinde
yorumlanmaya ¢alisilmistir. Boylece havzanin jeolojik evrimi konusunda ilksel bilgilere
ulagilmistir. Ayrica havzanin 1950’lerden itibaren yapilan tiim sondajlarindan daha derine
inilerek, en azindan havzada ¢ok katli yapilasmanin oldugu kisimdaki ¢okel kalinlig1 ve alttaki
anakayanin karakteri belirlenmistir. Sonugta kentsel yerlesimin yogun oldugu inceleme alaninda
cOkel tabakalarin karakteri hakkinda onemli veriler elde edilerek, iki boyutlu bir havza modeli
olusturulmaya calisilmistir. Elde edilen sonuglar Ege denizi depreminde olusan hasarlarin neden
simirli bolgelerde kaldigi sorusunun yanitlarini ortaya ¢ikararak, havzadaki genc¢ tektonik
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olaylarin belirlenen sorun iizerinde etkili oldugu sonucuna ulasilmistir. Proje sonrasinda ortaya
¢ikan sonuglar Izmir kenti genelinin benzer yontemler ve stratejiler icinde incelenmesi
gerektigini ve bu calismalara kosut olarak mikrobdlgeleme caligmalarinin yapilmasimin gerekli
oldugunu ortaya ¢ikarmistir. Projenin sonuglar1 benzer sorunlarin gézlendigi Tiirkiye'nin birgok
kentsel alaninda yerbilimsel uygulamalarin nasil yiiriitiilebilecegine iliskin 6rnek bir model de
olusturmaktadir.
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Investigation of Subsurface Geological Features of the Bornova Basin Using Seismic
Reflection and SPAC Data
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During the Aegean Sea (Sisam) earthquake (Mw=6.9) on October 30, 2020, more than 500
structures were damaged in the Bornova Basin of izmir, especially in the part where the Bayrakli
district is located. It is believed that the structural damage, which has a different distribution
from building collapse to severe and moderate damage, occurred according to the tectonic and
soil characteristics of the basin. In this context, the parts of the basin with significant damage
were investigated in the TUBITAK project (121Y252). In this context, seismic reflection,
electrical resistivity tomography (ERT), induced polarization tomography (IPT), and spatial
autocorrelation (SPAC) studies were conducted. In particular, to determine the sedimentary
nature of the basin's interior and to reveal possible structural discontinuities and other geological
problems that could cause damage to buildings in the basin, the seismic reflection method was
used on two perpendicular lines to obtain high-resolution seismic reflection images for a section
of the basin to a depth of about 1 km. The seismic reflection results showed that the basin is
controlled by faults, and that there are significant tectonic changes in the basin. In addition,
important data were obtained on the sedimentary character of the basin and the relationship
between the sediments and the tectonic changes. In parallel with these studies, the geometry of
the basement rocks, the sedimentary layers and the changes in the basement rocks of the basin
were studied using the SPAC method in terms of shear wave velocity distribution. The results
obtained were compared with the seismic reflection results and an attempt was made to identify
geologically problematic areas in the basin. Drilling studies were carried out in four different
locations, which were determined in the area according to the obtained seismic reflection and
SPAC results. As a result of the field and laboratory studies of the obtained drill cores, an
attempt was made to interpret the characteristics of the strata determined in the seismic reflection
data, the character of the bedrock under the basin, and the facies of the units in the basin on the
basis of the seismic reflection data. Thus, the primary information on the geological evolution of
the basin was obtained. In addition, by going deeper than all the boreholes made since the 1950s,
the sediment thickness and the character of the underlying bedrock were determined, at least in
the part where there were multi-storey buildings in the basin. As a result, important data on the
character of the sediment layers in the study area with dense urban settlement were obtained and
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an attempt was made to create a two-dimensional basin model. The obtained results revealed the
answer to the question why the damage of the Aegean earthquake remained in limited areas, and
it was concluded that the young tectonic events in the basin were effective on the determined
problem. The results obtained after the project showed that the whole city of Izmir should be
investigated with similar methods and strategies, and that microzonation studies should be
carried out in parallel with these studies. Also, the results of the project constitute an exemplary
model of how geoscientific applications can be carried out in many urban areas of Turkey where
similar problems are observed.
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30 Ekim 2020 Ege Denizi (Sisam-izmir) Depreminde Bornova Havzasi’nda meydana gelen yapisal
hasarlarin havza yapisi ve zemin 6zellikleri ile iliskisini arastirmak amactyla TUBITAK 121Y252
nolu proje destegiyle tiimlesik yerbilim arastirmasi ger¢eklestirilmistir. Bu kapsamda havzanin kuzey
ve giliney kenarlari ile bati kismindaki olas1 faylarin konumlari ile geng c¢okellerin yiizeye yakin
bolumlerini elektriksel 6zellikler baglaminda inceleyebilmek icin elektrik resistivite tomografi (ERT)
ve indiiklem polarizasyon tomografisi (IPT) yontemleri uygulanmistir. Yogun yerlesimin bulundugu
sehirde park, bahce, mezarlik, kaldirim ve refiij gibi elektrot yerlestirilebilecek ve akim gegisine izin
verecegi diislinlilen tiim alanlar toplam 23 adet profilin Ol¢timlerini gergeklestirmek igin
degerlendirilmistir. Olgiimlerde, fay gibi siireksizliklerin belirlenmesinde basarili sonuglar {ireten
Wenner-Schlumberger dizilimiyle iki boyutlu olarak goriiniir 6zdireng ve sarjabilite verileri
toplanmustir.

Jeofizik olgiimler 6zellikle havzanin kuzey ve giineyini sinirlayan Bornova ve Izmir faylarmin
olasilikla havza icerisinde daha geng¢ kiriklarinin bulunmasi, ancak bunlarin yogun yerlesim ve
aluivyon-yama¢ molozu ile ortiilii olmasi nedeniyle izlenememesinden dolayi 6nemli hale gelmistir.
Jeofizik Olglimler ile havzanin kuzey ve giineyinde aliivyon altinda ortiilii halde tespit edilen
stireksizliklerin konumlar1 onceki jeoloji caligmalarinda tanimlanmis fay sistemleri ile birlikte
irdelenmistir. Havzanin batisinda ise ylizeyde cogunlukla yapay dolgu malzemesinin ve bunun
altinda asir1 iletken oOzellikli denizel c¢okellerin bulunmasina karsin iletken zon igerisinde
streksizlikler tespit edilebilmistir.

Elde edilen sonuglara gére, kuzeyde Bornova Fay1 giineyde ise Izmir Fayi’na kosut yapisal hatlarin
oldugu alanlarda, yiiksek katli yapilasmanin da yakin zamanda basladig1 gozetilirse, bu bolgelerin
yapilasma ac¢isindan yeniden degerlendirilmesinin oldukga biiyiik 6nem arz ettigi anlasilmistir.
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Following the 30 October 2020 Aegean Sea (Samos-lzmir) earthquake, an integrated
geoscientific study was carried out with the support of TUBITAK Project No. 121Y252 to
investigate the structural damage in the Bornova Basin in relation between the basin structure
and soil properties. In this context, electrical resistivity tomography (ERT) and induced
polarisation tomography (IPT) were used to examine the locations of possible faults in the
northern and southern margins, the western part of the basin and the near-surface parts of the
young sediments in terms of electrical properties. In the densely populated city, all areas such as
parks, gardens, cemeteries, pavements, sidewalks and shelters, where electrodes could be placed
and which were thought to allow current flow, were exploited to carry out measurements on a
total of 23 profiles. In the measurements data were collected as two-dimensional apparent
resistivity and chargeability data using the Wenner-Schlumberger array, which successfully
identifies discontinuities such as faults.

The geophysical measurements are particularly important because the Bornova and izmir faults,
which bound the basin to the north and south, are likely to have younger faults within the basin,
but these are not traceable due to dense settlement and alluvial-debris cover. The locations of the
discontinuities identified by geophysical measurements in the north and south of the basin under
the alluvium were examined together with the fault systems identified in previous geological
studies. In the west of the basin, discontinuities were detected within the conductive zone despite
the presence of mostly artificial fill and highly conductive marine sediments.

According to the results obtained, considering that high-rise construction has recently started in
areas where structural lines parallel to the Bornova Fault in the north and the Izmir Fault in the
south, it is understood that it is of great importance to re-evaluate these areas in terms of
construction.
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Senaryo Deprem Modelleme Calismalar1 ve Hasar-Kayip Analizleri: Ulkemizdeki
Gecmis Cahsmalar ve Izmir Ornegi

Aysegiil Askan®

2 Orta Dogu Teknik Universitesi, Insaat Miihendisligi ve Deprem Calismalari Bolimleri, 06800, Cankaya, Ankara
(sorumlu yazar aaskan@metu.edu.tr)

Gegmis depremlere ve gelecekte meydana gelmesi muhtemel depremlere ait yer
hareketlerinin  simiilasyonlari, miihendislik uygulamalarinda giderek daha fazla
kullanilmaktadir. Simiilasyonlarin  kullanim amaglarindan birisi, tiim diinyada
kaydedilmis kuvvetli yer hareketi kaydi veri tabanlarin1 genisletmektir. Deprem kaynagi
modelleme ve zemin karakterizasyon tekniklerindeki gelismeler ve hizla artan hesaplama
gucl nedeniyle, simiile edilmis yer hareketleri, deprem miihendisligi uygulamalarmin
ayrilmaz bir pargasi olma potansiyeline sahiptir. Simiile edilen hareketler, yiizeye yakin
dogrusal olmama olaylarini1 ve havzalarin, yiizey topografyasinin ve stratigrafinin etkileri
de dahil olmak Uzere, diger saha etkilerini hesaba katarken kentsel bolgelerin ve altyap1
sistemlerinin sismik direncinin arastirilmasina yardimei olabilir. Bu ¢alismada 6ncelikle
Tiirkiye'deki yer hareketi simiilasyon calismalariin bir incelemesi sunulmaktadir. Bu
calismalar arasinda geg¢mis depremlerin dalga yayilim modelleriyle simulasyonlarinin
yani sira deterministik ve stokastik modelleri birlestiren bazi hibrit yaklasimlar da yer
almaktadir. Daha sonra, bu simiile edilmis yer hareketi veritabanlarinin, tek ve g¢ok
serbestlik dereceli yapisal modellerin dinamik analizlerinde, kentsel bolgelerde kayip
degerlendirmelerinde kullanimini ve dogrulanmasi sunulacaktir. Devaminda, 2020 Sisam
Adas1 depreminin yer hareketi simiilasyonlarmim Izmir ilindeki etkileri konusundaki
bulgular ifade edilecektir. Son olarak, bu tahmin modellerinin varsayimlar1 ve ileriye
yonelik ¢oziimler tartigilacaktir.
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Ground Motion Simulations and Damage-Loss Estimation Studies: Past Efforts in
Tiirkiye and izmir Case Study

Aysegiil Askan®

@ Middle East Technical University, Departments of Civil Engineering and Earthquake Studies, 06800, Cankaya,
Ankara (corresponding author aaskan@metu.edu.tr)

Ground motion simulations of past events and potential future ones have been increasingly
studied in engineering applications. One of the main purposes of the simulations is to augment
existing strong ground motion databases on the global scale. Due to ever-increasing
computational capabilities and advances in earthquake source modeling as well as site
characterization techniques, simulated ground motions have the potential to become integral to
earthquake engineering practices. The simulated motions could help explore seismic resilience of
urban regions and distributed infrastructure while taking into account near-surface nonlinearity
phenomena and other site effects, including those from the influences of basins, surface
topography, and soil stratigraphy. In this study, initially a review of ground motion simulation
efforts in Turkey is presented. These efforts include simulation of past earthquakes with wave
propagation models as well as some hybrid approaches combining deterministic and stochastic
models. Next, we present the use and validation of these simulated ground motion databases in
time history analyses of single- and multi-degree of freedom structural models as well as loss
assessment in urban regions. Then, we present findings on the effect of ground motion
simulations of the 2020 Samos island earthquake in Izmir. Finally, we discuss the inherent
limitations and propose remedies to overcome the challenges for future research.
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30 Ekim 2020 (Mw=6.9) Ege Denizi ve 27 Ocak 2024 (Mw=5.0) Kusadasi Korfezi
Depremlerinin Bolgedeki Baz1 Jeotermal Alanlar Uzerindeki Etkisi

Ozkan ATES?, Sitha OZDENP, Seray CINAR YILDIZ®

3COMU, Can Meslek Yiiksekokulu, Madencilik ve Maden Cikarma Boliimii, 17400, Canakkale (sorumlu yazar
ozkanates@comu.edu.tr)

®COMU, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 17100, Canakkale

°COMU, Lisansiistii Egitim Enstitiisii, 17100, Canakkale

Tarihsel donemlerden beri akifer sistemlerinin depremlerle olan iliskisi insanlarin dikkatini
cekmistir. Kaynaklarin debi artisi, nehir akisindaki degisiklikler, su kaynaklarin kaybolmasi veya
yenilerinin olusmast gibi makroskobik etkiler, gelismis ekipmana ihtiya¢ duyulmadan fark
edilmistir. Gegtigimiz ylizyilda, deprem Oncesi, sirasi ve sonrasinda su kaynaklarinda debi
degisimleri ve su kuyularinda yer alt1 su seviyesinde degisiklikler gézlemlenmistir. Depremlerin
oncesinde, sirasinda ve sonrasinda yeni su kaynaklarinin olusumu ya da var olan su
kaynaklarinin kaybolmas: olagandir. Bu ¢alismada Bati Anadolu’da izmir ili Cesme ve
Seferihisar ilgeleri ile Aydin ili Kusadast ve Soke ilgeleri civarinda yer alan bazi jeotermal
alanlarda belirlenen sicak su kaynaklarinda su Orneklemesi ve yerinde oOl¢iim ¢alismalari
yapilmistir. Bu sicak su kaynaklar1 Sifne (SF) ve Yildizburnu (YB) (Cesme), Karakog (KC) ve
Doganbey (DB) ile Davutlar (DV) (Kusadasi) ve Bataklik Pmar1 (BP) (Soke) sicak su
kaynaklaridir. Bu galismalar Ocak 2019-Ocak 2021 ile Mart 2023-Mayis 2024 tarihleri arasinda
dizenli olarak 2 ayda bir yapilmigtir. Calismanin amac1 Kusadas1 Korfezi ve yakin civarinda
meydana gelen deprem aktivitesi ile sicak su kaynaklarinda meydana gelen fiziksel ve kimyasal
degisikliklerin ortaya c¢ikarilmasidir. Bu kapsamda calismalarin devam ettigi tarihler arasinda
bolgede 30 Ekim 2020 tarihinde Sisam Adasi kuzeyinde Mw=6.9 ve 27 Ocak 2024 tarihinde
[zmir’in Menderes ilgesi aciklarinda Mw=5.0 biiyiikliigiinde 2 adet biiyiik deprem meydana
gelmigtir. Meydana gelen bu her iki deprem Oncesi ve sonrasinda bazi sicak su kaynaklarin
fiziksel ve kimyasal kosullarinda elementsel bazda bazi degisiklikler meydana gelmistir. Elde
edilen veriler 15181nda jeotermal sistemleri de iceren depremsellik agisindan aktif bir bolgede,
sicak su kaynaklarinin fiziksel ve kimyasal Ozelliklerinin duzenli olarak izlenmesi ile
depremlerin 6nceden tahmin edilmesine katki saglayabilecegi saptanmustir.

Not: Bu ¢alisma COMU-BAP-FBA-2018-2818, COMU-BAP-FHD-2020-3220, COMU-BAP-
FHD-2023-4405 ve COMU-BAP-FHD-2023-4408 no lu projeler tarafindan desteklenmistir.
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The Effect of the 30 October 2020 (Mw=6.9) Aegean Sea and 27 January 2024
(Mw=5.0) Kusadas1 Bay Earthquakes on Some Geothermal Areas in the Region

Ozkan ATES?, Silha OZDEN®, Seray CINAR YILDIZ®

aCOMU, Can Vocational School, Department of Mining and Mineral Extraction, 17400, Canakkale (corresponding
author ozkanates@comu.edu.tr)

bCOMU, Faculty of Engineering, Department of Geological Engineering, 17100, Canakkale

°COMU, Institute of Graduate Studies, 17100, Canakkale

Since historical times, the relationship between aquifer systems and earthquakes has attracted
people's attention. Macroscopic effects such as increased spring flows, changes in river flow,
loss or replacement of water sources have been recognized without the need for sophisticated
equipment. In the last century, flow changes in water sources and changes in groundwater levels
in water wells have been observed before, during and after earthquakes. Before, during and after
earthquakes, it is common for new water sources to form or for existing water sources to
disappear. In this study, water sampling and in-situ measurements were carried out in some
geothermal hot springs in the vicinity of Cesme and Seferihisar districts of Izmir province and
Kusadas1 and Soke districts of Aydin province in western Anatolia. These hot springs are Sifne
(SF) and Yildizburnu (YB) (Cesme), Karako¢ (KC) and Doganbey (DB) and Davutlar (DV)
(Kusadas1) and Bataklik Pmar1 (BP) (Soke). These studies were conducted regularly every 2
months between January 2019-January 2021 and March 2023-May 2024. The aim of the study is
to reveal the physical and chemical changes that occur in the hot springs with the earthquake
activity occurring in Kusadas1 Bay and its immediate vicinity. In this context, two medium size
earthquakes with a magnitude of Mw=6.9 on October 30, 2020 north of Samos Island and
Mw=>5.0 off the coast of Menderes district of izmir on January 27, 2024 occurred in the region
between the dates when the studies were continuing. Before and after these two earthquakes,
some elemental changes occurred in the physical and chemical conditions of some hot water
springs. In the light of the data obtained, it was determined that regular monitoring of the
physical and chemical properties of hot water springs in a seismically active region including
geothermal systems can contribute to the prediction of earthquakes.

Note: This study was supported by projects numbered COMU-BAP-FBA-2018-2818, COMU-
BAP-FHD-2020-3220, COMU-BAP-FHD-2023-4405 and COMU-BAP-FHD-2023-4408.
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Beklenen Biiyiik izmir Depremi: Bilinenler ve Bilinmeyenler Isiginda Gelecekte
Yapilmasi1 Gereken Bilimsel Arastirmalarin Stratejisi Uzerine Bazi Oneriler

Okmen Siimer®®, Mahmut Goktug Drahor®, Derman Dondururd, Aslthan Nasif®, Meri¢ Aziz
Bergeb*c, Cigdem Tepe?, Orhan Atglnd, Semih Eski?, Atilla Ongar®, Ali Duman®

2 Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi, 35390, Buca, Izmir, Ttrkiye

(sorumlu yazar okmen.sumer@deu.edu.tr)

® Deprem Arastirma ve Uygulama Merkezi (DAUM), Dokuz Eyliil Universitesi, 35390, Buca, izmir, Turkiye

¢ Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeofizik Miihendisligi Boliimii, 35390, Buca, Izmir, Tiirkiye

4 Dokuz Eylil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisti, Haydar Aliyev Bulvari, No:100, 35330,
Balgova, Izmir, Tiirkiye

¢Afyon Kocatepe Universitesi, Fen Bilimleri Enstitlsii, Jeoloji Miihendisligi Anabilim Dali, ANS Kampiisii, 03200
Afyonkarahisar, Tirkiye

Bat1 Anadolu’nun en biiyiik Tiirkiye nin ise {i¢iincii biiyiik sehri olan Izmir gerek tarihsel gerekse
aletsel donemde bir¢cok depremden etkilenmis, siirekli deprem tehlikesi dolayisiyla giindemde
olan ve gelecekte de deprem ve/veya depremlerden etkilenme olasiligr yiiksek goriilen en 6nemli
kentlerimizden biridir. Ozellikle yasanan son 30 Ekim 2020 Ege Denizi depreminin de gdsterdigi
gibi uzak alandaki bir fayda gergeklesen bir deprem bile bu tiir yerlesim alanlarin1 yogun bir
sekilde etkileyebilmektedir. Cografi ve jeolojik konumu itibariyle 6zel bir yere sahip olan
Izmir’deki bilinen ilk insan yerlesimi yaklasik 8500 y1l kadar geriye giderken, 6zellikle bolgede
1. binden itibaren yogun bir iskanin goriilmesi ve bolgenin Ege Denizi ile Anadolu Ana Karasi
kaynakli birgok depremin etki alaninda bulunmasi, tarihsel doneme iliskin ¢ok sayida deprem
kaydim iceren yogun bir veri setine sahip olmasinin en énemli nedenidir. Diger yandan Izmir
cevresinde 6zellikle 19. yy ortalarindan itibaren baslayan yerbilimsel ¢alismalar, 1920’li ve 30’lu
yillarda deprem 06zelinde devam etmis Ozellikle 80°li yillardan itibaren bu c¢aligmalar hiz
kazanmisg ve giiniimiize kadar da ivmesini arttirarak devam etmistir.

Bu ¢alismada, izmir ve ¢evresi 6zelinde yapilmus literatiirdeki depremsellikle ilgili tiim bilimsel
arastirmalar degerlendirilmis; beklenen ve siirekli giindemde tutulan biiyiik Izmir depremi
perspektifinde, bildiklerimiz ve bilmediklerimiz ortaya konularak, gelecekte gergeklesecek
deprem ve/veya depremlerin hangi fay ya da faylarda, ne zaman ve hangi buyuklukte
olabilecegiyle ilgili yapilan tiim spekiilasyonlarin oniine gegmek adina, bilimsel olarak veri
eksikliklerimiz vurgulanarak, gelecekte ne yapmamiz gerektigi ile ilgili yapilmasi gerekli
arastirma stratejisi hakkinda 6nerilerde bulunulacak ve kentin gelecegi agisindan énemi yuksek
olan bu konu bilimsel tartigmaya agilacaktir.
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The Expected Great izmir Earthquake: Some Suggestions on the Strategy of Future
Scientific Research in the Light of the Knowns and Unknowns

Okmen Siimer®®, Mahmut Goktug Drahor®, Derman Dondururd, Aslthan Nasif®, Meri¢ Aziz
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2 Dokuz Eyliil University, Faculty of Engineering, Department of Geological Engineering, 35390, Buca, Izmir,
Tirkiye (corresponding author okmen.sumer@deu.edu.tr)

b Earthquake Research and Implementation Center of Dokuz Eyliil University, 35390, Buca, izmir, Tiirkiye

¢ Dokuz Eyliil University, Faculty of Engineering, Department of Geophysical Engineering, 35390, Buca, Izmir,
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4 Dokuz Eylill University, Institute of Marine Sciences and Technology, Haydar Aliyev Bul., No:100, 35330,
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Afyonkarahisar, Tirkiye

Izmir, the largest city in Western Anatolia and the third largest city in Turkey, has been affected
by many earthquakes both historical and instrumental periods, is one of our most important cities
that is constantly on the agenda in terms of seismic hazard with a high likelihood of being
impacted by major earthquake and/or earthqaukes in the future. The recent Aegean Sea
earthquake occured on October 30", 2020, clearly demonstrated that even an earthquake
occurring on a distant fault could significantly affect 1zmir. While the first known human
settlement in 1zmir, which has a special place due to its geographical and geological location,
dates back to approximately 8500 years, there is a dense data set containing a large number of
earthquake records related to the historical period, especially since there has been an intensive
settlement in the region since the 1st millennium, and the region is located in the impact area of
many earthquakes originating from the Aegean Sea and Anatolian Mainland. Meanwhile,
geoscientific studies in and around Izmir, which began in the mid-19th century, continued with a
specific focus on earthquakes in the 1920s and 1930s. Since the 1980s, these studies have gained
momentum and continue to accelerate to this day.

In this study, all scientific researches related to seismicity in the literature specific to 1zmir and
its surroundings are evaluated; in the perspective of the expected and constantly kept on the
agenda of the great Izmir earthquake, what we know and what we do not know will be revealed,
in order to prevent all speculations about which fault or faults, when and at what magnitude the
earthquake and/or earthquakes that will may occur in the future, and our scientific data
deficiencies will be emphasised, finally suggestions will be made about the necessary research
strategy on what we should do in the future and this issue, which is of high importance for the
future of the city, will be opened to scientific discussion.
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6 Subat 2023 Mw 7,8 Kahramanmaras Depremi Sonrasi Dogu Akdeniz Bolgesinde
Deprem Potansiyeli

Erhan Altunel?, Cengiz Yildirim®, Ozgiir Kozac1®

# Eskisehir Osmangazi Universitesi, Jeoloji Miihendisligi Boliimii, Eskisehir (sorumlu yazar ealtunel@ogu.edu.tr)
b Istanbul Teknik Universitesi Avrasya Yer Bilimleri Enstitiisii, Sartyer, Istanbul
¢ Geosciences, Pacific Gas & Electric, CA, USA

Dogu Akdeniz bolgesinin tektonigini belirleyen baslica tektonik yapilar kuzeyde Kuzey Anadolu
Fay Zonu (KAFZ), giineydoguda Dogu Anadolu Fay Zonu (DAFZ) ve giineyde Olii Deniz Fay
Zonu'dur (ODFZ). KAFZ, batida Kuzey Ege Denizi ile doguda Karliova arasinda kuzeyde
Anadolu Blogu'nu simirlayan sag yonli dogrultu atimli bir fay zonudur. Sol yonli DAFZ,
Karliova'dan baslayarak giineybatiya dogru Iskenderun Kérfezi'ne kadar uzanir. ODFZ, kuzeyde
Amik Havzasi ile giineyde Akabe Korfezi arasinda uzanan sol yonlii bir fay zonudur. 6 Subat
2023 tarihinde meydana gelen Mw 7,8 Kahramanmaras depremi DAFZ {lizerinde meydana
gelmis ve kuzeyde Celikhan'in kuzeydogusundan giineyde Amik Havzasi'na kadar yiizey kirigi
olusturmustur. Toplam uzunlugu yaklasik 600 km olan DAFZ'mun yaklasik iicte biri 2023
depreminde yeniden faaliyete gegmistir.

DAFZ'nun uzanimi kuzeydoguda Karliova ile giineybatida Tiirkoglu arasindaki tartismasiz
aciktir. Ancak DAFZ'nun Tiirkoglu'nun daha giineybatisinda devami tartismalidir. Bdlgede
yapilan jeolojik gdzlemler ve tektonik jeomorfoloji analizleri DAFZ'nun Iskenderun Kérfezi'nin
kuzeyine dogru uzandigin1 gostermektedir. Ancak 6 Subat 2023 Mw 7.8 depremindeki yiizey
kirigr bu giizergah boyunca ilerlemeyerek Karasu Vadisi’nin bati kenarmi takip etmistir.
Dolayistyla Tiirkoglu ile Iskenderun Kérfezi arasinda M>7 deprem potansiyelinin arttig
diistiniilmektedir.

6 Subat 2023 M 7.8 Kahramanmarag depremi yiizey kirig1t Amik Havzasinda sonlanmistir. Amik
Havzasi'nin rolii, KAFZ {izerinde yer alan Niksar Havzasi ile benzerlik gostermektedir. KAFZ
Uzerinde meydana gelen 1939 depreminin yiizey kirigi, Niksar Havzasi’nin kuzeyinde bulunan
KAFZ'nun ana hattin1 takip etmek yerine havzanin giineyinden Ezinepazar’a dogru ilerlemistir.
Niksar Havzasi bariyer gorevi gormiistiir ancak 1939 depremi havzanin kuzeyindeki segmente
stres yiiklemistir. Ug y1l sonra, 1942'de, Niksar Havzasi'nin kuzey kenarini smirlayan KAFZ'nun
ana izi kirilmig ve belirli araliklarla meydana gelen art arda biiyiik depremler ile kirilma batiya
dogru ilerleyerek KAFZ’nun yaklasik 800 km lik kism1 60 yil icinde Marmara Denizi'ne kadar
kirilmigtir.  Benzer sekilde Amik Havzasi'nmin da 1939 KAFZ depreminde Niksar Havzasi'na
benzer sekilde deprem kiriginin ilerlemesini engelleyen bir bariyer gorevi gordigi
diisiiniilmektedir. 2023 yiizey kg, Amik Havzasi'm gecerek ODFZ'nun en Kkuzeydeki
segmenti olan Hacipasa Fayi’na gecememis ancak stres yiikleyerek kirilma potansiyelini
arttirmigtir.  Bolgede yapilan gozlemler, KAFZ {izerinde 1939 depremini takiben gerceklesen
kirilma silsilesinin benzer sekilde 2023 M 7.8 depremini takiben ODFZ boyunca meydana gelme
potansiyelinin yiiksek oldugunu gostermektedir. Kirilmanin muhtemelen ODFZ'nun en kuzey
segmenti olan Hacipasa Fayi’'nda baslayip degisen araliklarla giineye dogru go¢ ederek Akabe
Korfezi'ne kadar uzanacagi ongoriillmektedir.
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Earthquake potential in the Eastern Mediterranean region after the February 6,
2023, Mw 7.8 Kahramanmaras earthquake
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The principal tectonic structures governing the tectonics of the Eastern Mediterranean region are
the North Anatolian Fault Zone (NAFZ) to the north, the East Anatolian Fault Zone (EAFZ), and
the Dead Sea Fault Zone (DSFZ) to the south. The NAFZ is a right-lateral strike-slip fault zone
bounding the Anatolian Block in the north between the northern Aegean Sea in the west and
Karliova in the east. The left lateral EAFZ starts from Karliova, intersecting with the NAFZ and
extending southwestwards up to the Gulf of Iskenderun. The DSFZ is a left lateral fault zone
extending approximately southward from the Amik Basin in Turkiye to the Gulf of Agaba. The
February 6, 2023, Mw 7.8 Kahramanmaras earthquake occurred on the EAFZ and generated a
surface rupture from northeast of Celikhan in the north to Amik Basin in the south.
Approximately one-third of the EAFZ, which has a total length of (1600 km, was reactivated
during the 2023 earthquake.

The extent of the EAFZ is unquestionably obvious between Karliova in the northeast and
Tirkoglu in the southwest. However, the continuation of the EAFZ further southwest of
Tiirkoglu is under debate. Our geological observations and tectonic geomorphology analysis in
the region show that the EAFZ extends towards the north of the Gulf of Iskenderun, but the
surface rupture of the February 6, 2023, Mw 7.8 earthquake did not propagate along this route
and followed the western margin of the Karasu Valley. Thus, we suggest that the M>7
earthquake potential between Tiirkoglu and the Gulf of Iskenderun has increased.

The southern part of the February 6, 2023, M 7.8 Kahramanmaras earthquake surface rupture
terminated in the Amik Basin which is a releasing stepover on the DSFZ. The role of the Amik
Basin presents an intriguing similarity to the Niksar Basin along the NAFZ during the 1939 Ms
7.9 earthquake. The rupture of the 1939 earthquake could not propagate across the releasing
Niksar Basin to extend westward onto the main trace of the NAFZ. While the Niksar Basin acted
as a rupture propagation barrier, the 1939 earthquake loaded stress onto the adjacent western
NAFZ segment. Three years later, in 1942, the main trace of the NAFZ bounding the northern
margin of the Niksar Basin ruptured, and the large magnitude surface rupturing earthquakes
successively propagated for nearly 800 km westward, reaching the Marmara Sea within 60 years.
Similarly, we suggest that the Amik Basin acted as a barrier, inhibiting the propagation of the
earthquake rupture, similar to the Niksar Basin during the 1939 earthquake on the NAFZ. The
2023 surface rupture could not propagate across that releasing segment boundary in the Amik
Basin to extend onto the northernmost segment of the DSFZ but loaded stress and has increased
its potential to rupture. We anticipate a similar phenomenon along the DSFZ following the 2023
M 7.8 earthquake, with potential earthquakes starting in the northernmost reach of the DSFZ and
migrating southwards at varying intervals, possibly extending to the Gulf of Agaba.
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2023 Mw7.8 Kahramanmaras Depremi Oncii Aktivitesi ve Tektonik Acidan Onemi

A. Ozgiin Konca*", H. Karabulut?, Sezim Ezgi Giivercin®

2 Jeofizik Anabilim Dali, KRDAE, Bogazici Universitesi, Istanbul, Tiirkiye
b University of Southern California

8 Subat 2023 Mw?7.8 Kahramanmaras Depremi Olii Deniz Fay Zonu’nun (ODFZ) Dogu Anadolu
Fay Zonu (DAFZ) ile kesistigi Narli Havzasi i¢cinde baslamistir. Depremin 15 saniyelik ilk
bolimii Narli Baseni igerisinde olugmus Sol-yanal bir kirigmn varligini ifade etmektedir. Fayin
DAFZ’na ulasana kadar olusan kirigt Mw~7 bir alt deprem olusturmaktadir. 2023 Depremi
oncesi depremsellik dagilimma bakildiginda DAFZ ve Amanos Fayi’nin kirilan zonunun
depremsellik yogunlugu agisinda Piitiirge ve Palu segmentlerine kiyasla daha az Ureten yerler
oldugu goriilmektedir. Ote yandan 2023 Mw?7.8 depremi &ncesinde Narl1 havzasi i¢inde dikkate
deger bir depremsellik artis1 oldugu gozlenmistir. Bu calismada DAF ve ODFZ kesisim
bolgesinde olusmus bu havzanin i¢inde olusan depremlerin dagilimi, mekanizmalar1 ve 2023
depremi Oncesi aktivitesi incelenmektedir. Yapilan yeniden konumlandirma ve kiimelenme
analizleri ana sok oOncesi depremlerin 2023 depreminde kirilan fay iizerinde olmadigini,
cevresindeki faylarda gerceklestigini gostermektedir. Deprem aktivitesinin olusturdugu deprem
kiimeleri son derece dar zonlar iginde (200-300 m) meydana gelmis ve kiimiilatif olarak dikkate
deger kayma degerine ulastigr gorilmiistiir. Narli Baseni’nin ana depremin hazirlik asamasini
olusturan bu aktivite bolgede c¢ok sayida faym etkilestigi diisiik normal stresli bir zonun
olustugunu gostermektedir.
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Foreshock Activity of the 2023 Mw7.8 Kahramanmaras Earthquake and Its
Tectonic Implications

A. Ozgiin Konca*", H. Karabulut?, Sezim Ezgi Giivercin®

aDepartment of Geophysics, Kandilli Obs. Earthg. Res Institue, Bogazici University, Istanbul, Tiirkiye
b University of Southern California

February 8, 2023 Mw7.8 Kahramanmaras earthquake inititated in the Narli Basin which is
located at the intersection of the Dead Sea Fault Zone (DSFZ) with the Eastern Anatolian Fault
Zone (EAFZ). The initial 15 s of this earthquake ruptured a left-lateral fault in the Narli basin.
This section of the rupture from the initiation until reaching the EAFZ forms an ~Mw7.0
subevent. In terms of background seismicity rate the sections of EAFZ and Amanos Fault that
ruptured during the 2023 earthquake would be considered to have a low seismicity rate in
comparison the Pitlrge and Palu segments. On the other hand in the year preceding the 2023
earhquake significant increase of seismicity was observed in the Narli Basin. In this study we
explore the seismic activity in terms of locations and mechanism in the Narli basin where DSFZ
and EAFZ intersect. The relocated seismicity and cluster analysis reveals that the seismicity
preceding the mainshock was not on the ruptured fault during the main event but instead in the
surrounding secondary faults in several cluster like activity. The clusters that form this activity
occurred on very narrow zones (200 - 300 m) and led to significant cumulative slip on several
different faults. The activity that forms the prepatory phase of the main event shows a zone
where multiple can interact due to low normal stress.
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Marmara Denizi Cok Disiplinli Tsunami Erken Uyar1 ve Gézlem istasyon
Kurulumu

Zafer Ogiit¢ii®, Dogan Kalafat®, M.Didem Cambaz®, Yavuz Giines?, Ozkan Cok? Murat
Suvarikli®, Remzi Polat®, Selda Altuncu Poyraz®, Tugge Ergiin®, Fatih Turhan?®, Burak Aksu?,
Mehmet Giler?, Kamuran Cevre?, Nurcan Meral Ozel?

® Kandilli Rasathanesi ve Deprem Arastirma Enstitiisiic (KRDAE), Bélgesel Deprem izleme ve Degerlendirme
Merkez, (BDTIM), 34680, Uskiidar, Istanbul (sorumlu yazar ogutcu@bogazici.edu.tr)

IRAP kapsaminda; “Tsunami tehlikesi i¢in erken uyari sistemi kurulmasi" baslikli eylemin
KRDAE sorumluluguna verilmesi ile 2022 yili Ekim ayinda Marmara Bolgesi’nde 20 adet ¢ok
disiplinli tsunami erken uyari istasyonu kurulumu i¢in projelendirme ve yer se¢imi ¢alismalari
baglatilmis ve tamamlanmistir. Daha once kurulan 4 adet istasyon ile birlikte Marmara
Denizi’nde 24 adet ¢ok disiplinli tsunami erken uyar1 ve gozlem istasyonu mevcuttur. Cok
disiplinli Tsunami erken uyari istasyonlarinda Mareograf, Ivme dlcer sensorler, GNSS istasyonu,
Meteorolojik (riizgar hizi, riizgar yonii, hava basinci, sicaklik, nem) Ol¢iimler yapacak
sensorlerin bir arada caligtirllmasi planlanmistir. Biiylikgekmece pilot bolge olarak secilmis ve
Tsunami erken uyar1 i¢in Standart Opersayon Prosddiirleri (SOP) olusturulmustur.
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Multi-Disciplinary Tsunami Early Warning and Marmara Sea Observation Station

Zafer Ogiit¢ii®, Dogan Kalafat®, M.Didem Cambaz®, Yavuz Giines?, Ozkan Cok? Murat
Suvarikli®, Remzi Polat®, Selda Altuncu Poyraz®, Tugge Ergiin®, Fatih Turhan?®, Burak Aksu?,
Mehmet Giler?, Kamuran Cevre?, Nurcan Meral Ozel?

@ Kandilli Observatory and Earthquake Research Institute ( KOERI), Regional Earthquake and Tsunami Monitoring
Center (RETMC), 34680, Uskiidar, Istanbul (corresponding author ogutcu@bogazici.edu.tr)

Within the framework of IRAP, following the assignment of the action titled "Establishment of
an Early Warning System for Tsunami Hazard" to KRDAE, project planning and site selection
for the installation of 20 multidisciplinary tsunami early warning stations in the Marmara Region
began in October 2022 and were subsequently completed. Including the four stations previously
installed, there are now 24 multidisciplinary tsunami early warning and observation stations in
the Sea of Marmara. These multidisciplinary tsunami early warning stations are designed to
operate sensors that will measure tidal levels (mareograph), accelerometers (strong ground
motion), GNSS positioning, and meteorological data (wind speed, wind direction, air pressure,
temperature and humidity). Blylkcekmece has been selected as the pilot area, and Standard
Operation Procedures (SOPs) have been developed for tsunami early warning.
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Kandilli Rasathanesi ve Deprem Arastirma Enstitiisii Bolgesel Deprem Tsunami
Izleme Merkezi Marmara Deniz Cahismalar:

Tugge Ergiin?, Nurcan Meral Ozel?, Dogan Kalafat ve KOERI-BDTIM Deniz ¢alismalar takimi

#Bogazici Univeris}esi, Kandilli Rasathanesi ve DAE, Bélgesel Deprem Tsunami izleme ve Degerlendirme Merkezi
(BDTIM), 34680, Uskiidar, Istanbul (sorumlu yazar afacan@bogazici.edu.tr, ozeln@bogazici.edu.tr)

Marmara Denizi igindeki 150 km lik sismik bosluk Kuzey Anadolu Fayimin bati ucunda ve
Marmara Denizinde konuslanmis son yiizyilda kirilmamis en uzun pargasidir. Marmara Denizi
icerisindeki segmentlerin 6zelliklerini daha detayli anlamak, mikro-depremselligi daha iyi takip
edebilmek i¢in Bogazici Universitesi (BU) Kandilli Rasathanesi ve Deprem Arastirma Enstitiisii
(KRDAE) ve Japon bilim insanlar1 Mext Satrep kapsaminda MarDiM (Marmara Bolgesinde
Deprem ve Tsunami Zararlarinin Azaltilmasi ve Afet Egitimi) projesini hayata gecirmisler ve bu
proje kapsaminda Marmara deniz tabani orta ve bat1 kismina, deniz tabani1 sismometreleri (OBS)
ve acilma Olgerler (EXT) yerlestirerek ¢ok disiplinli ¢aligmalar gergeklestirmislerdir. Bu proje
kapsaminda KRDAE’ye devredilen OBS deniz tabanmi Olgiim aletleri halihazirda KRDAE
tarafindan kullanilmaktadir. Japon arastirmacilar ile MarTest Projesi kapsaminada, 2023 yil
Eylil ayinda Marmara deniz tabanina sekiz adet OBS yerlestirmistir. On ay boyunca veri
toplayan OBS ler 24 Eyliil 2024 tarihinde TUBITAK Marmara Gemisi ile gerceklestirilen
basaril1 bir deniz ¢alismasi ile denizden ¢ikarilmistir.

Marmara Denizi’nin dogu yondeki uzantis1 olan ve Kuzey Anadolu Fay (KAF) Zonu sistemince
bigimlendirilmis, D-B yonlii bir graben olan izmit Kérfezi, KAF nin kuzey ve giiney olarak ikiye
ayrildig1 noktada yer almakta ve bilimsel ¢aligmalar agisindan biiyiik 6nem tagimaktadir. OBS
lerin yer se¢imi bu hususlar dogrultusunda yapilmis olup, batimetri ile uyumlu olarak 145 m ile
1269 m arasinda degisen derinliklerde konuslandirilmislardir. 4.5 Hz lik jeofonlar ve hidrofon ile
saniyede 100 oOrnekleme araligi ile kaydedilen ham verinin donistiiriilip islenmesi ile
kataloglarda olmayan ancak OBS lerin kaydettigi cok sayida mikrodepreme rastlanmustir. Farkli
yontemler kullanilarak elde edilen P ve S varig zamanlari ile kesin lokasyon tayini, deprem ve
mikrodeprem kinematiginin incelenmesi ile KAF’1n bat1 kesimi kollar1 hakkinda 6nemli bilgiler
elde edilecek ve daha sonraki ¢alismalar icin altlik hazirlanacaktir.
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Kandilli Observatory and Earthquake Research Institute Regional Earthquake
Tsunami Monitoring Center Marmara Sea Studies

Tugge Ergiin?, Nurcan Meral Ozel*, Dogan Kalafat ve KOERI-BDTIM Deniz ¢alismalar1 takimi

#Bogazici Univeris}esi, Kandilli Rasathanesi ve DAE, Bélgesel Deprem Tsunami izleme ve Degerlendirme Merkezi
(BDTIM), 34680, Uskiidar, Istanbul (corresponding author afacan@bogazici.edu.tr, ozeln@bogazici.edu.tr)

The 150 km seismic gap within the Marmara Sea constitutes the longest unruptured segment of
the North Anatolian Fault at its western extremity within the Marmara Sea over the past century.
To better understand the characteristics of the segments within the Sea of Marmara and to
improve the monitoring of microseismicity, Bogazi¢i University Kandilli Observatory and
Earthquake Research Institute (KOERI) and Japanese scientists implemented the MarDiM
(Earthquake and Tsunami Damage Mitigation and Disaster Education in the Marmara Region)
project under the MEXT-SATREPS framework. In the scope of this project, multidisciplinary
studies were performed by deploying ocean bottom seismometers (OBS) and extensometers
(EXT) on the central and western seabed of the Marmara Sea. The OBSs granted within the
scope of this project are currently being used by KOERI. In the framework of MARTEST
project, eight OBSs were deployed in the Marmara Sea with Japanese researchers in September
2023. The OBSs which recorded the data for ten months, were successfully recovered on a
prospering marine operation carried out with the TUBITAK Marmara Ship on September 24,
2024.

The izmit Gulf, an E-W oriented graben on the eastern extension of the Marmara Sea which was
shaped by the North Anatolian Fault (NAF) Zone system, is located at the junction where NAF
splits into northern and southern branches. The region holds considerable significance for
scientific research. The location of the OBSs were chosen based on these considerations, and
they were deployed at depths ranging from 145 meters to 1269 meters compatible with the
bathymetry. 4.5 Hz geophones and hydrophones recorded the data with 100sps. Earthquakes
which are not peresent at the catalogues were detected by the OBSs after converting and
processing precisely. P and S wave arrival times, accurate locations, study of earthquake and
microearthquake kinematics, will give significant insights into the branches of the western
segment of the North Anatolian Fault (NAF).
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Alic1 Fonksiyon Teknigi ile Trakya Baseni Altindaki Kabuk Kalinhginin
Arastirilmasi

Selda Altuncu Poyraz?, Tugge Ergiin®

& Bogazici Universitesi, Kandilli Rasathanesi ve DAE (KRDAE), Bolgesel Deprem Tsunami izleme ve
Degerlendirme Merkezi (BDTIM), 34680, Uskiidar, istanbul (sorumlu yazar selda.altuncu@bogazici.edu.tr)

Trakya Havzasi, giineydogu Avrupa'da yer alan jeolojik ve cografi olarak, Tiirkiye'nin en biiytlik
ve en kalin Senozoik sedimanter havzasidir. Havzanin 6zelliklerini, tektonik evrimini arastirmak
ve olusumu hakkinda bilgi edinmek amaciyla ¢esitli jeofizik yontemler kullanilmistir. Bu
baglamda, Trakya Havzasi'nin altindaki kabuk kalinliklar1 ve Vp/Vs oranlar1 hakkinda bilgi
saglamak icin alic1 fonksiyon yontemi uygulanmistir. 2007 ile 2022 yillar1 arasinda kaydedilen
M=>6.3 100'den fazla deprem degerlendirilmis ve H-k analizi ile kabuk kalinlig1 ve Vp/Vs oram
elde edilmistir. Kalin bir sediman tabaka nedeniyle, Trakya Havzasi'nda ortalama Moho derinligi
~30 km ve ortalama Vp/Vs oran1 ~1.77 olup, bu sonuglar dnceki ¢alismalarla uyumludur. Buna
ek olarak Trakya Havzasinin da i¢inde oldugu AdriaArray sismik deneyi kapsaminda Avrupa’da
kurulan sismik aglardan ve calismalardan, KRDAE-BDTIM olarak proje kapsaminda havzada
kurulan istasyonlarin giiriiltii analizi ve sismisiten de bahsedilecektir.
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Investigation of Crustal Thicknesses on Thrace Basin via Receiver Function

Selda Altuncu Poyraz?, Tugge Ergiin®

2 Bogazi¢i University, Kandilli Observatory and Earthquake Research Institute (KOERI), Regional Earthquake and
Tsunami  Monitoring  Center (RETMC)), 34680, Uskiidar, istanbul  (corresponding  author
selda.altuncu@bogazici.edu.tr)

The Thrace Basin which is a geological and geographical feature located in southeastern Europe,
is the largest and thickest Cenozoic sedimentary basin in Turkey. Various geophysical methods
have been used to investigate the basin’s properties, tectonic evolution and gain insights into its
formation. Within the contexts we applied receiver function method to provide insights on the
crustal thicknesses and Vp/Vs ratio beneath Thrace Basin. More than 100 events with
magnitudes greater than 6.3 recorded between 2007 and 2022 are evaluated and crustal thickness
and Vp/Vs ratio are inferred from H-k analysis. Due to a thick sedimentary fill the average Moho
depth is ~30 km and the average Vp/Vs ratio is ~1.77 in the Thrace basin which are consistent
with the previous studies. In addition, the noise analysis and seismicity of the stations established
in the basin as part of the project by KOERI-RETMC will be discussed, along with seismic
networks and studies established in Europe within the scope of the AdriaArray seismic
experiment, which also includes the Thrace Basin.
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Yaniltan Faylar

Tahir Emre?, Metin Tavlan®, Mustafa Softa®

aDEU, emekli, 35590, Karstyaka, Izmir (sorumlu yazar tahiremre35@gmail.com)
bSaudi Aramco, Exploration, 31311, Dhahran, Saudi Arabia
°DEU Miih. Fak., 35390, Buca, izmir

Faylarin smiflandirilmasi, olusum mekanizmasi, kirilma yiizeyinin geometrik sekli ve fay
bloklarinin 6telendigi taraf goz oniine alinarak yapilmaktadir. Bloklarin fay yiizeyindeki hareket
hattin1 belirten fay kayma c¢izikleri bloklarin 6telendigi tarafi ve Steleme miktarint belirlemede
kullanilan en 6nemli gostergelerden biridir. Ancak asinma basta olmak {izere faylarin yeniden
hareket etmesi gibi bazi nedenlerle her zaman fay hareket (kinematic) gostergeleri ile sonuca
ulagilamayabilir. Boyle durumlarda, blok hareket yonleri, Ust Ustelik jeoloji ilkesine uyan ve fay
hatt1 boyunca dokanak yapan ayni tiirde ve farkli yastaki birimlerin yan yana geldigi kesimlerde
bu birimlerin bagil yaslar1 kiyaslanarak belirlenir. Yillardir yararlanilan bu klasiklesmis yonteme
gore fay bloklarinin 6telendigi taraf, “gérece daha yaslh olan birimin ait oldugu blok yiikselen
bloktur” ilkesi uyarinca saptanmaktadir. Ancak verev atimli baz1 faylarda klasiklesmis yontemle
saptanan blok Otelenme tarafi, dogada gerceklesen ile celismekte, normal fay ters faymis gibi
algilanmaktadir. S6z konusu faylar ilk kez ve sadece Jeoloji Haritalar1 kitabinda Tahir Emre
tarafindan 2019 yilinda tanimlanmis ve “yaniltan fay” olarak adlandirilmistir. Yaniltan faylar
sadece bloklarin herhangi bir donme hareketi yapmadan yer degistirdigi (translational) verev
atimh faylarda gorlebilir. ideal dogrultu atimli faylar, ideal egim atimli faylar, ideal diisey
faylarda yaniltma s6z konusu degildir. Bu olgu fayin kayma yonii, faylanan istifin konumu ve
stratigrafik iliskisinden kaynaklanmaktadir. Kendi i¢inde uyumlu, diisey veya tekdiize egimli bir
istifi kesen verev atimli bir fayin kayma yonii vektoriiniin yatay izdiisiimii eger kesilen istifin
gorece yasl biriminden daha geng birimine gidis yoniinde ise klasiklesmis yontem uyarinca blok
Otelenme tarafini belirlemek yaniltici sonuglar dogurur. Bu durumla en sik karsilagsma olanagi
iceren yapilar kivrimlardir. Verev atimli bir fayla kesilen herhangi bir kivrimin, bir kanadinda
fayin kayma yonii istifin gorece geng biriminden yaslhi birimine dogru iken diger kanadinda
mutlaka yash birimden daha geng birime gidis yoniinde yani “yaniltan fay” 6zelliginde olacak ve
eger bu gercek gérmezden gelinir ise ayni verev atimli fay, kivrimin bir kanadinda normal diger
kanadinda ters fay olarak algilanacaktir. Yaniltan faylarda blok 6telenme tarafin1 dogru saptamak
icin klasiklesmis yontemi tersten uygulamak gerekir. Diger bir anlatimla yaniltan fay hatti
boyunca yan yana gelen farkli yasta aym tlr kayaclardan gorece geng¢ birimi iceren blok
yiikselen, gorece yasl birimi igeren ise blok diisen blok olarak saptanir.
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The classification of faults is made by considering the formation mechanism, the geometric
shape of the fault surface and the side where the fault blocks are offset. Fault scratches indicating
the movement direction of the blocks on the fault surface are one of the most important
indicators used to determine where and how much the blocks are offset. However, due to some
reasons such as erosion and re-activation of the faults, it may not always be possible to reach a
conclusion with kinematic indicators. In such cases, the block movement directions are
determined by comparing the relative ages of units of the same type and different ages that come
into contact along the fault line and comply with the principle of superposition. According to this
classical method, which has been used for years, the side where the fault blocks are offset is
determined according to the principle of “the block to which the relatively older unit belongs is
the upthrown block”. However, in some oblique-slip faults, the direction of block displacement
determined by the classical method contradicts what occurs in nature, and a normal fault is
perceived as a reverse fault. Aforementioned faults were first and only defined by Tahir Emre in
his book called Geological Maps in 2019, and named as “misleading faults”. Misleading faults
can only be seen in translational oblique-slip faults, where the blocks offset without any
rotational movement. Misleading is not the case in ideal strike-slip faults, ideal dip-slip faults,
ideal vertical faults. This phenomenon is originated from the offset direction of the fault, the
position of the faulted strata and its stratigraphic settings. If the horizontal projection of the
offset sense vector of an oblique-slip fault, cutting a vertical or uniformly dipping strata, is in the
same direction of going from the relatively old unit of the strata to the younger unit, determining
the block offset direction according to the classical method will provide misleading results. The
structures that most frequently encounter this situation are folds. While the slip direction of an
oblique-slip fault on one limb of a fold is from the relatively young unit to the older unit, on the
other limb it will definitely be in the direction of going from the older unit to the younger unit,
the latter will have the feature of a “misleading fault”. If this fact is ignored, the same oblique-
slip fault will be perceived as a normal fault on one limb and as a reverse fault on the other limb.
In order to correctly determine the block offset direction in misleading faults, it is necessary to
apply the classical method in reverse order. In other words, among the rocks of the same type but
different ages juxtaposing along a misleading fault, the block containing the relatively young
unit is determined as the upthrown block, and the block containing the relatively old unit is
determined as the downthrown block.
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Gelenbe Fay Zonunun Geometrik, Kinematik ve Paleosismolojik Ozelliklerinin
Belirlenmesi

Dogukan Mert Ozcan®, Caglar Ozkaymak®c, Volkan Karabacak?, Okmen Siimer®, Furkan
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¢ Afyon Kocatepe Universitesi, Deprem Uygulama ve Arastirma Merkezi, Afyonkarahisar

d Eskisehir Osmangazi Universitesi, Jeoloji Miihendisligi Boliimii, Eskisehir

¢ Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Béliimii, Izmir

f Afyon Kocatepe Universitesi, Harita Miihendisligi Boliimii, Afyonkarahisar

9 Canakkale Onsekiz Mart Universitesi, Fen Bilimleri Enstitiisii, Canakkale

Izmir Balikesir Transfer Fay Zonu igerisinde yer alan Gelenbe Fay Zonu (GFZ), kuzeyde
Bigadic ile glineyde Akhisar arasinda, KKD-GGB dogrultusunda uzanan, sag yonlii dogrultu
atim karakterine sahip iki ana fay segmenti ile temsil edilmektedir. Birbirlerine yaklasik paralel
uzanimlt dogu ve bat1 segment olmak iizere iki koldan olusan GFZ, ayn1 zamanda yaklasik 200
km uzunlugundaki BKB-DGD uzanimli Simav Fay Zonu’nu batisindan sinirlamaktadir. GFZ
boyunca aletsel ve tarihsel donemlerde ¢ok sayida deprem kaydi mevcut olmakla beraber, son
ylzyil icerisinde Gelenbe Fay Zonu iizerinde ylizey kirigi olusturan yikici bir deprem kaydi
bulunmamaktadir. Zona yakin alanda biiyiikliigli 6’nin iizerinde olan iki yikict deprem kaydi
bulunmaktadir; 15.11.1942 Bigadi¢ Depremi (Mw:6.2) ve 25.03.1969 Demirci (Ms:6.1).
Bununla beraber, son yillarda (2014-2020) Gelenbe Fay Zonu’nun giiney ucunda meydana gelen
ve deprem firtinas1 6zelligi tasiyan kiigiik ve orta siddetli sismik aktiviteler (3.0<Mw<S5.5)
GFZ’nin kirilip kirilmadigi hakkinda soru isaretleri olusturmustur.

TUBITAK Kamu Arastirmalar1 Destek Grubu (KAMAG) tarafindan desteklenen “Gelenbe Fay
Zonuwnun Paleosismolojik ~ Ozelliklerinin ~ Belirlenmesi”  baslikli  proje  kapsaminda
gerceklestirilen bu ¢alisma ile GFZ’ nun aktif tektonik, kinematik ve geometrik ¢zellikleri analiz
edilerek zonun dogu segmenti iizerinde paleosismolojik amacli iki adet hendek c¢alismast
gerceklestirilmistir. Elde edilen 6n bulgulara gore, dogu segment, genel uzanimi K-G ve K10°-
20° D arasinda degisen, toplamda 35 km uzunlugunda 4 fay kolundan olugmaktadir. Bati
segment ise, uzanimi K-G ile K35°D arasinda degisen 5 fay kolundan olusmaktadir. Giineyde
Manisa’nin Akhisar Ilgesi ile kuzeyde Balikesir’in Bigadi¢ ilgesi arasindaki daglik alanda yer
alan her iki segment de genel olarak ¢izgisel gidisli derin vadiler ile tipiktir. Fay yiizeyi 6l¢iim ve
analizleri, zonun sag yonlii dogrultu atimli karakterine isaret etmektedir. Saha ¢alismalar
sirasinda toplanan fay yiizeyi 6l¢limleri ile yorumlanan kinematik analizler, bélgede son yillarda
meydana gelen depremlerin odak mekanizma ¢oziimleri ile uyum sunmaktadir. Dogu segment
tizerinde agilan hendek duvarlarinda fayin Holosen aktivitesine isaret eden en az {i¢ olay tespit
edilmistir. Hendek duvarlarindan toplanan 14 adet radyokarbon ve 8 adet OSL Orneklerinin
tarihlendirme analizleri devam etmektedir. Arazi ¢alismalari ile elde edilen 6n bulgular, GFZ’na
ait dogu segmentin 6.9 biiyiikliigiine kadar deprem iiretme potansiyeline ve sag yonlii dogrultu
atimli karaktere sahip diri bir fay olduguna isaret etmektedir. 2025 yili i¢erisinde bati segment
tizerinde 2 adet paleosismolojik amagli hendek calismasi planlanmakta olup paleosismolojik
yorumlar, tarihlendirme analiz sonuglarina gore yapilacaktir. Bu c¢alisma, Tiirkiye Bilimsel ve
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of the Gelenbe Fault Zone
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The Gelenbe Fault Zone (GFZ), located within the izmir-Balikesir Transfer Fault Zone, is
represented by two main fault segments with a right-lateral strike-slip character, extending in a
NNE-SSW direction between Bigadic to the north and Akhisar to the south. The GFZ consists of
two parallel segments, an eastern and a western segments, and also bounds the western edge of
the approximately 200 km long WNW-ESE trending Simav Fault Zone. Although numerous
earthquakes have been recorded along the GFZ during instrumental and historical periods, there
is no destructive earthquake record along the Gelenbe Fault Zone in the last century. However,
two destructive earthquakes with magnitudes greater than 6 have been recorded in the near
vicinity: the 15th November 1942 Bigadi¢ Earthquake (Mw: 6.2) and the 25th March 1969
Demirci Earthquake (Ms: 6.1). In recent years (2014-2020), small to moderate seismic activities
(3.0 < Mw < 5.5) occurring at the southern end of the Gelenbe Fault Zone, characterized by
earthquake swarms, have raised questions about whether the GFZ has ruptured or not.

This study, conducted as part of the project titled " Identifying Paleoseismological
Characteristics of the Active Faults of Tiirkiye" supported by the TUBITAK Public Research
Support Group (KAMAG, Project number: 123G020), aims to analyze the paleoseismological
characteristics, active tectonic, kinematic, and geometric features of the GFZ. During the field
studies, two paleoseismological trench excavations were carried out on the eastern segment of
the zone. Preliminary findings suggest that the eastern segment consists of four fault splays, with
a general orientation ranging from N-S to N10°-20°E, and has a total length of 35 km. The
western segment, on the other hand, comprises five fault splays with orientations varying from
N-S to N35°E. Both segments, located in the mountainous area between Akhisar in Manisa to
the south and Bigadi¢ in Balikesir to the north, are characterized by linear deep valleys. Fault
surface measurements and analyses indicate that the zone has a right-lateral strike-slip character.
Kinematic analyses interpreted from slip surface measurements collected during fieldwork are
consistent with focal mechanism solutions of recent earthquakes. At least three events indicating
Holocene activity were identified on the trench walls. Radiocarbon dating on 14 samples and
OSL dating on 8 samples collected from the trench walls are still in progress. Preliminary
findings from field studies suggest that the eastern segment of the GFZ is an active fault capable
of producing earthquakes up to a magnitude of 6.9 and has a right-lateral strike-slip character.
Two paleoseismological trench studies are planned on the western segment in 2025, and
paleoseismological interpretations are going to be made based on the dating analysis results.
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Bagkale Fay Zonu, Dogu Anadolu Kisalma Bolgesi'nin giineydogu kesiminde yer alir. Bu fay
zonu, Baskale Ilgesinin Ortayol Kdyii’'nden baslayarak kuzeydoguya dogru Iran sinirma yakin
bir konumda yer alan Gelenler Kdyu’ne kadar devam etmektedir. Yaklasik 49 km uzunlugunda
ve K45°-50°B arasinda degisen dogrultulara sahip sol yanal dogrultu attimli bir fay zonu olup,
genel olarak on ¢ farkli geometrik segmentten olusmaktadir. Bagkale Fay Zonu tektonik olarak
aktif bir fay zonudur ve aletsel donemde meydana gelen birden fazla depremin kaynagini
olusturmaktadir. Ayrica segmentler boyunca birgok morfolojik belirte¢ sunmaktadir. Bunlardan
bazilari, dere 6telenmeleri, sirt 6telenmeleri, licgen yiizeyler, aliivyal fanlar seklinde siralanabilir.
Olusturdugu en 6nemli yapilardan biri ise Baskale Havzasidir. Baskale Havzasi’nin bati1 ve dogu
kenarlar1 faylar tarafindan kontrol edilmekte ve bu faylarin taban bloklarinda temel kayalar yer
alirken havza i¢ini dolduran ¢okeller genel olarak akarsu ve giincel aliivyondan olugmaktadir.

Bagkale Fay1 Zonu’nun deprem tekrarlanma araliginin ortaya konmasi amaciyla 3 farkli noktada
hendek kazi ¢alismalar1 ve morfokronolojik tabanli uzun dénem kayma hizinin belirlenmesi i¢in
ise gerekli noktalardan 6rneklemeler tamamlanmistir. Ik hendek calismas: fayin sigrama yaparak
iki kol halinde devam ettigi kesimlerinde yer alan Ozpmar Kdyii ile Bilge¢ Koyii arasinda bir
lokasyonda gergeklestirilmistir. Hendek icerisinde koltivyal ve fliivyal ¢cokeller yer almakta olup,
bu birimler deformasyon zonunu olusturan kil birimi ile ayrilmaktadir. ikinci hendek lokasyonu
Bagkale Fayi’nin orta kisminda yer alan Ortayazi Kdyii’niin kuzeyinde yer almaktadir. Bu
lokasyon fayin sigrama yaparak olusturdugu bir alt segmenti kapsamaktadir. A¢ilan hendekte
fayin izi birimler (¢akilli kumlu birim ile kil birimi arasinda) arasindaki sinir ile net bir sekilde
gozlenmektedir. Ugiincii hendek lokasyonu Baskale Faymin giineybat1 ucunda Atlilar Kyii’niin
yaklagik 5 km kuzeybatisinda agilmistir. Bu lokasyon fay onii diizliigiinde yer almaktadir ve
yapilan hendek ¢alismasinda fayin ortaya koydugu deformasyon bataklik ¢okeli icinde tespit
edilmistir. Baskale Fay1 {izerinde gercgeklestirilen hendek kazi ¢aligmalarinda hendek
stratigrafisinin yapisal iliskisine bagli olarak BSF-1 hendeginde 4, BSF-2 hendeginde 2 ve BSF-
3 hendeginde 4 farklt muhtemel deprem horizonu tanimlanmistir. Alinan yas Orneklerinin
tarihlendirilmesi sonuglarinin tamamlanmasi ile Baskale Fay Zonu igin deprem tekrarlanma
aralig1 ve uzun dénem kayma hizi ortaya konmus olacaktir. Bu calisma Tiirkiye Bilimsel ve
Teknolojik Arastirma Kurumu (TUBITAK) tarafindan 123G012 no’lu proje kapsaminda
desteklenmistir.
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Determination of the Paleoseismological Characteristics of the Baskale Fault (Van)
(Preliminary Findings)
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The Baskale Fault Zone is located in the southeastern section of the Eastern Anatolian
Contraction Region. This fault zone extends from Ortayol Village in the Bagkale District
northeastward to Gelenler Village, situated near the Iranian border. It is a left-lateral strike-slip
fault zone, approximately 49 km long, with strike directions varying between N45°-50°E, and it
is composed of thirteen distinct geometric segments. The Baskale Fault Zone is tectonically
active and has been the source of multiple earthquakes during the instrumental period.
Furthermore, it exhibits numerous morphological indicators along its segments, including stream
offsets, ridge displacements, triangular facets, and alluvial fans. One of the most significant
structures it forms is the Bagkale Basin. The western and eastern margins of the Baskale Basin
are fault-controlled, with basement rocks present in the footwall blocks of these faults, while the
basin is predominantly filled with fluvial deposits and recent alluvium.

In order to determine the recurrence interval of earthquakes along the Baskale Fault Zone, trench
excavation was conducted at three different locations, and samples were collected from key sites
to establish the long-term slip rate based on morphochronology. The first trench was excavated
between Ozpmar Village and Bilgeg Village, where the fault splits into two branches. Within the
trench, colluvial and fluvial deposits were found, separated by a clay unit that defines the
deformation zone. The second trench location is situated north of Ortayazi Village in the central
part of the Baskale Fault, covering a sub-segment formed by a fault step. In this trench, the fault
trace is clearly observed at the boundary between two units (a gravelly sandy unit and a clay
unit). The third trench was opened near the southwestern end of the Baskale Fault,
approximately 5 km northwest of Atlilar Village. This location is situated on a fault-front plain,
and the trench revealed deformation caused by the fault within marsh deposits. Based on the
structural relationships of the trench stratigraphy, four potential earthquake horizons were
identified in trench BSF-1, two in trench BSF-2, and four in trench BSF-3. Once the dating
results of the collected samples are finalized, the recurrence interval and long-term slip rate for
the Baskale Fault Zone will be established. This study is supported by the Scientific and
Technological Research Council of Turkey (TUBITAK) under project number 123G012.
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Yiiksekova Fayi, Dogu Anadolu Kisalma Boélgesi’nin giineydogu kesiminde yer alir. Bu fay,
Semdinli-Yiiksekova Fay Zonunun kuzeybat: segmenti olup, iran’da yer alan Piranshahr
Fayr’nin bati devami olarak tanimlanmaktadir. K43°B ile K64°B arasinda degisen dogrultulara
sahip sag yanal dogrultu atiml1 Yiiksekova Fay1 genel olarak on dort farkli geometrik segmentten
olugsmaktadir. Yiiksekova ilgesinin Yeniisik kOyiinden baslayarak giineydoguya dogru Yiirekli
koyline kadar yaklasik 42 km uzunlugundadir. Fay kuzeybatidan giineydoguya dogru segmentler
boyunca belirgin morfolojik izler sunar. Bunlar, dere Gtelenmeleri, sirt Gtelenmeleri, liggen
yuzeyler, 6telenmis aliivyal yelpazeler seklinde siralanabilir. Olusturdugu en 6nemli yapilardan
biri ise Yuksekova Havzasi’dir. Havzanin giiney kenarini sinirlayan fay boyunca siralanmis su
kaynaklart bulunmaktadir. Havzanin bati kesimlerinde normal bilesene sahip fay dogu
kesimlerinde bindirme bilesenine sahiptir.

Yiiksekova Fayi’nin deprem iiretme potansiyelinin ortaya konmasina yonelik herhangi bir
calisma bulunmamaktadir. Tarihsel kayitlar incelendiginde bu boélge ile ilgili fazla bilginin
olmadigi ve sadece 1930 Hakkéri depreminin bu fay ile iliskilendirildigi bilinmektedir.
Yiiksekova Fayr’'nin deprem tekrarlanma araliginin ortaya konmasi amaciyla 4 farkli noktada
hendek calismalar1 yapilmis ve morfokronolojik tabanli uzun dénem kayma hizinin belirlenmesi
icin gerekli noktalardan 6rneklemeler tamamlanmaistir.

Yiiksekova Fay1r hem morfolojik olarak hem de topografyada yarattig1 tektonomorfolojik yapilar
bakimindan kuzeybat1 kesimlerinde daha net bir sekilde gozlenmektedir. Bu nedenle yapilan 3
hendek calismasi bu alanda gergeklestirilmistir. Havza i¢ine dogru olusturdugu sev kullanilarak
Buyukgiftlik koyunde ilk hendek calismasi gergeklestirilmistir. Hendek igerisinde bataklik
cokelleri ile akarsu ¢okeli yer alir ve bu birimler deformasyon zonunu olusturan mavi kil birimi
ile ayrilmaktadir. Ikinci ve iigiincii hendek calismalar1 segmentin sag yanal sigrama yaptigi
alanda gergeklestirilmis olup, kollar arasindaki deformasyonun da ortaya ¢ikarilmasi
amacglanmistir. Hendeklerdeki stratigrafi genel olarak kumlu, killi ve ara seviyelerde g¢akilll
birimlerden olusmaktadir. Dordiincii hendek ise fay boyunca olusan uzamis sirtlarin giineyinden
baglanarak, yaklagik 47 m sag yanal Gtelenen bir dere ve aliivyal yelpazenin uzak kesiminde
a¢ilmustir.

Yiksekova Fay1 tizerinde gergeklestirilen hendek galismalarinda hendek stratigrafisinin yapisal
iliskisine bagli olarak YUK-F-H1 hendeginde 4, YUK-F-H2-H3 hendeklerinde 2 ve YUK-F-H4
hendeginde ise 3 farkli muhtemel deprem seviyesi tanimlanmistir. Alinan yas Orneklerinin
analizlerinin tamamlanmasi ile Yiiksekova Fay1 i¢in deprem tekrarlanma araligi ve uzun dénem
kayma hizi ortaya konmus olacaktir. Bu c¢aligma Tiirkiye Bilimsel ve Teknolojik Arastirma
Kurumu (TUBITAK) tarafindan 123G012 no’lu proje kapsaminda desteklenmistir.
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The Yuksekova Fault is located in the southeastern part of the Eastern Anatolian Compressional
Region. This fault represents the northwestern segment of the Semdinli-YUksekova Fault Zone
and is identified as the western continuation of the Piranshahr Fault, which is situated in Iran.
The Yilksekova Fault is a right-lateral strike-slip fault with orientations ranging between K43°B
and K64°B, and it generally consists of fourteen distinct geometric segments. The fault extends
approximately 42 km from Yeniisik Village in Yiksekova district to Yiirekli Village in the
southeast. The fault is distinguished by prominent morphological features along its segments
from northwest to southeast. These features include stream offsets, ridge displacements,
triangular facets, alluvial fans, and similar geomorphic structures. One of the most significant
formations created by the fault is the Yiksekova Basin. The fault, which defines the southern
margin of the basin, is characterized by well-aligned spring outlets along its trace. In the western
sections of the basin, the fault exhibits a normal component, while in the eastern sections, it
transitions to a thrust component.

To date, no studies have been conducted to assess the earthquake-generating potential of the
Yuksekova Fault. Historical records indicate that limited information exists regarding this
region, with the fault only being associated with the 1930 Hakkari earthquake. In order to
determine the recurrence interval of earthquakes on the Yiksekova Fault, trench excavations
were performed at four different locations, and sampling was completed at the necessary sites to
establish the long-term slip rate based on morphochronological analyses.

The Yuksekova Fault is more clearly observed in its northwestern sections, both morphologically
and in terms of the tectonomorphological features it creates in the topography. For this reason,
three trench excavations were conducted in this area. The first trench was excavated in
Buyukgiftlik village, utilizing a slope formed by the fault extending into the basin. Within the
trench, fluvial deposits and swampy sediments are present, and these units are separated by a
blue clay unit that constitutes the deformation zone. The second and third trench excavations
were carried out in the area where the fault exhibits a right-lateral step, with the aim of revealing
the deformation between the fault branches. The stratigraphy of the trenches generally consists
of sandy, clayey, and occasionally gravelly units at intermediate levels. The fourth trench was
excavated to the south of elongated ridges formed along the fault, at the distal part of an alluvial
fan and across a stream offset by approximately 47 meters in a right-lateral motion.

In the trench excavation studies conducted along the Yiksekova Fault, four distinct potential
earthquake horizons were identified in trench YUK-F-H1, two in trenches YUK-F-H2 and YUK-
F-H3, and three in trench YUK-F-H4, based on the structural relationships of the trench
stratigraphy. Once the dating results of the collected age samples are finalized, the earthquake
recurrence interval and long-term slip rate of the Yuksekova Fault will be determined. This
research is supported by the Scientific and Technological Research Council of Turkey
(TUBITAK) under project number 123G012.



ATAG-27. Calhigtay! 30 Ekim-2 Kasim 2024
DOKUZ EYL!:IL l;lNiVERSiTESi
IZMIR

Kompleks Bir Tektonik Bolgede Paleosismolojik Arastirmalar: Karakocan Fay
Zonu ve Sancak-Uzunpazar Fay Zonu Uzerinde ilk Bulgular

Aynur Dikbas?, Musa Balkaya®

@ [stanbul Universitesi-Cerrahpasa, Jeoloji Miihendisligi Boliimii, Istanbul, Tirkiye (sorumlu yazar
aynur.dikbas@iuc.edu.tr)
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Dogu Anadolu Bolgesi, iki farkli transform fayin, Kuzey Anadolu Fay1 ve Dogu Anadolu
Fayr’nin kesistigi ve bu kesisime bagl gelismis bir iiclii eklemin (Karliova Uglii Eklemi) yer
aldig, tektonik agidan 6nem derecesi yiiksek bir bolgedir. Sag yanal atimli Kuzey Anadolu Fayi,
batida Kuzey Ege Denizi’nden baslayarak doguda Karliova (Bingdl) ilgesine kadar uzanir ve
Anadolu tektonik blogunun kuzey sinirin1 olusturur. Sol yanal atimli Dogu Anadolu Fayi ise,
Karliova’dan Kahramanmaras’a kadar uzanir ve blogun giineydogusunu sinirlar. Karliova Uglii
Eklemi’nin yakin batisinda, sag-yanal atimli Karakogan Fay Zonu Kuzey Anadolu Fayi’na
parallel, sol-yanal atimli Sancak-Uzunpazar fay zonu ise Dogu Anadolu Fayi’na parallel
uzanmaktadir.

Karakogan Fay Zonu, Karakocan (Elazig) kuzeyinden Bingo6l ili kuzeydogu kesimlerine kadar,
genel olarak KB-GD uzanimli, birbirine az ¢ok parallel uzanan bir ¢ok segmentten olusan bir fay
zonudur. En genis kesiminde zonun genisligi 13 km’ye ulasir. En kuzeyde yer alan segmentler,
guneydekilere gore yuzeyde daha fazla streklilik gosterirler ve hemen hemen kesintisiz olarak
yaklasik 25 km uzunlugunda bir deformasyon zonu olustururlar. Kuzey kol iizerinde drenaj
sisteminde ani kesintiler, sag-yanal yer degistirmeler ve ¢okiintii alanlar1 yanal atimli fayla
iligkili morfolojik unsurlardir. Bu kol {izerinde iki ayr1 lokasyonda paleosismolojik hendek kazisi
(Ugurova Hendegi ve Erenler Hendegi) gerceklestirilmistir. Bu kolun giineyinde yer alan ve
yaklasik 15 km uzunlugunda olan kol iizerinde de diger bir paleosismolojik hendek kazisi
(Yenikaya Hendegi) yapilarak fayin deprem tarihgesine yonelik veri toplanmastir.
Sancak-Uzunpazar Fay Zonu, Sancak (Bingol) beldesi gilineybatisindan Uzunpazar (Adakli,
Bing6l) koyii kuzeyine kadar yaklagik 45 km boyunca, K40°-50°D dogrultusunda birbirine
parallel segmentler halinde izlenir. Zon boyunca Gtelenmis dereler, uzamis sirtlar ve ¢okiintii
alanlar1 haritalanmistir. Fay zonunun kuzey kesimlerinde Cevreli kdylinde bir paleosismolojik
hendek (Cunan Hendegi) ve giiney kesimlerinde Yesilova koyiinde bir diger paleosismolojik
hendek kazis1 (Yesilova Hendegi) gerceklestirilmistir. Kazi1 duvarlarinda yapilan gézlemler, fay
tizerinde farkli zamanlarda ylizey kirig1 olusturan depremlerin  meydana geldigini
gostermektedir.

Sancak-Uzunpazar ve Karakocan fay zonlarmin farkli segmentlerinde, toplam bes lokasyonda
gerceklestirilen paleosismolojik hendek arastirmalarinda eski deprem seviyeleri belirlenmistir.
Olay seviyelerinin tarihlendirilebilmesi i¢in Karbon-14 ve OSL (Optically Stimulated
Luminescence) yas tayini metodlarina uygun 6rnekleme yapilmistir. Kritik seviyelerden elde
edilecek yas tayini sonuglarinin birarada degerlendirilmesi ile bu segmentlerin deprem tarihgesi
ile ilgili ilk veriler elde edilmis olacaktir.

Bu arastirma, TUBITAK 1007 KAMAG Destek Programi 123G005 no.lu proje gergevesinde
gergeklestirilmistir.
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East Anatolia is a region of high tectonic importance where two different transform faults, the
North Anatolian Fault and the East Anatolian Fault, intersect and a triple junction (Karliova
Triple Junction) developed due to this intersection is located. The dextral North Anatolian Fault
extends from the North Aegean Sea in the west to the Karliova district in the east and forms the
northern boundary of the Anatolian tectonic block. The sinistral East Anatolian Fault extends
from Karliova to Kahramanmaras and bounds the southeast of the Anatolian block. Near west of
the Karliova Triple Junction, the dextral Karakocan Fault Zone prolongs parallel to the North
Anatolian Fault and the sinistral Sancak-Uzunpazar Fault Zone prolongs parallel to the East
Anatolian Fault.

Karakogan Fault Zone consists of several segments extending more or less parallel to each other
with a general NW-SE strike, from the north of Karakogan (Elazig) to the northeastern parts of
Bingol city. The width of the zone reaches 13 km at its widest part. The northernmost segments
show more continuity on the surface than the southern ones and form an almost continuous
deformation zone of about 25 km in length. Abondoned channels and right-lateral displacements
in the drainage pattern, and depressions on the northern branch are morphologic elements
associated with strike-slip faulting. Paleoseismological trench excavations (Ugurova Trench and
Erenler Trench) were carried out at two different locations on this branch. Another
paleoseismological trench excavation (Yenikaya Trench) was also carried out on another branch
to the south, which is approximately 15 km long, and data on the earthquake history of the fault
were collected.

The Sancak-Uzunpazar Fault Zone is trending in parallel segments in a strike of N40°-50°E for
about 45 km from the southwest of Sancak (Bingdl) town to the north of Uzunpazar (Adakli,
Bingol) village. Along the zone, deflected streams, elongated ridges and depressions are mapped.
A paleoseismological trench was excavated in the northern part of the fault zone in Cevreli
village (Cunan Trench) and another paleoseismological trench was excavated in the southern
part of the fault zone in Yesilova village (Yesilova Trench). Observations made on the
excavation walls indicate recurrent earthquakes at these locations.

Past earthquake event horizons were determined in our paleoseismological trench investigations
in a total of five locations on different segments of the Sancak-Uzunpazar and Karakocan fault
zones. In order to date the event horizons, sampling was performed in accordance with Carbon-
14 and OSL (Optically Stimulated Luminescence) dating methods. The first data on the
earthquake history of these segments will be obtained by modelling the dating results obtained
from the critical layers.

This research was carried out within the framework of TUBITAK 1007 KAMAG Support
Program Project No. 123G005.
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Eskisehir Fayi'min bati segmentinin Erikli (Bilecik) yakinlarinda paleosismolojik
Ozellikleri

Mirza Agha Safarov?, ismet Elma?, Volkan Karabacak?, Caglar Ozkaymak®, Okmen Stimerd

2 Eskisehir Osmangazi Universitesi, Miithendislik ve Mimarlik Fakiiltesi, Jeoloji Miihendisligi, 26040, Odunpazari,
Eskigehir, (mirzaghasafarov@gmail.com)

® Afyon Kocatepe Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi, 03200, Merkez, Afyonkarahisar

¢ Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi, 35390, Buca, izmir

4 Deprem Arastirma ve Uygulama Merkezi (DAUM), Dokuz Eyliil Universitesi, 35390, Buca, [zmir

Eskisehir Fayi, Bilecik ili giineyindeki Erikli mahallesinden bati-glineybati yoniinde Eskisehir Ili
dogusundaki Tiirkmentokat mahallesine kadar uzanan, sag yanal dogrultu atimli bir faydir.
Toplam uzunlugu 75 km’ye ulasan ve aktif fay olarak tanimlanan uzanim geometrik anlamda 4
farkl1 segmentten olusmaktadir ve aletsel donemde Mw=6.5 biiylikligline ulasan deprem
etkinligi ile dikkat ¢ekmektedir. Eskigehir Fayi boyunca aktif tektonik ile ilgili ¢aligmalar
olmakla birlikte, fayin Erikli-Kandilli arasinda kalan en bati segmenti iizerinde yapilan
caligmalar sinirhidir. Genel anlamda BKB-DGD dogrultulu olan segment boyunca giiney blokta
yer alan yamaclarin morfolojik yiikselimi faymn evriminde jeolojik ge¢miste egim bilesenli
hareketin varligina delildir. Bununla birlikte, gen¢ dere yataklarindaki sag yanal Gtelenmeler
segment boyunca giincel hareketin dogrultu atimli karakterde oldugunu gostermektedir.

Bu ¢alisma kapsaminda Eskisehir Fay1 en bati segmenti boyunca faylanmaya bagl jeolojik,
jeomorfolojik belirtegler incelenmis, eski deprem izlerinin arastirilabilmesi ve segment
davranisinin anlagilabilmesi amaciyla bir adet paleosismolojik fay kazisi gergeklestirilmistir.
Caligmalar sirasinda fay segmenti boyunca kinematik veriler analiz edilmis, gilincel dere
yataklarindaki yerdegistirmeler incelenmistir. Elde edilen 6n bulgular, segment boyunca giincel
olarak baskin sag yanal dogrultu atimli hareketin verilerini sunmaktadir. Geometrik anlamda
cizgisel bir gidis sunan segmentin en bat1 ucu kuzeye dogru biikliim yaparak sonlanmaktadir. Bu
alanda fay tarafindan kesilen gen¢ bir dere yatagina ait aliivyal c¢okellerin kiyisinda
gerceklestirilen fay kazisi, Eskisehir Fayi’nin en bati segmentinin Holosen dénemi boyunca
tekrarlanan yilizey kiriklar1 gelistirdigini kanitlamistir. En az 3 farkli olaya bagli olustugu
yorumlanan fay izleri genc cokelleri kesmektedir. Hendek duvarlarindan toplanan radyokarbon
ve OSL numunelerinin analizleri stirmektedir. Bu analizlerin olumlu sonuglanmasi Eskisehir
Fayr’nin en batidaki segmentinin deprem tekrarlanma aralig1 ve iirettigi son depremin tarihgesi
hakkinda 6nemli bilgilere 151k tutacaktir. Bu ¢alisma, “Tiirkiye Diri Faylarinin Paleosismolojik
Ozelliklerinin Belirlenmesi Projesi (P/SISMO-TURK)” kapsaminda TUBITAK (KAMAG)
(proje no: 123G010) tarafindan desteklenmistir.
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Paleoseismological properties of the western segment of the Eskisehir Fault near
Erikli (Bilecik)

Mirza Agha Safarov?, ismet Elma?, Volkan Karabacak?, Caglar Ozkaymak®, Okmen Stimerd

@ Eskisehir Osmangazi University, Department of Geological Engineering, 26040, Odunpazari, Eskisehir,
(mirzaghasafarov@gmail.com)

® Afyon Kocatepe University, Department of Geological Engineering, 03200, Afyonkarahisar

¢ Dokuz Eyliil University, Department of Geological Engineering, 35390, Buca, izmir
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The Eskisehir Fault is a right-lateral strike-slip fault that extends from Erikli village in the south
of Bilecik Province to Tiirkmentokat village in the east of Eskisehir Province, in a west-
southwest direction. The total length of the fault reaches 75 km and is defined as an active fault.
It consists of 4 different geometric fault segments and draws attention to earthquake activity
reaching M=6.5 magnitude in the instrumental period. Although there are studies on active
tectonics along the Eskisehir fault, the westernmost segment between Erikli and Kandilli is
relatively the least studied segment of the Eskisehir Fault in the literature. The segment
extending between Erikli in the west and Kandilli villages in the east is generally a WNW-ESE
extension. The morphological uplift of the slopes in the southern block along the segment is
evidence for the presence of vertical component movement in the evolution of the fault.
However, right lateral displacement of young stream beds indicate that the current movement
along the segment is strike-slip character.

In this study, geological and geomorphological markers related to faulting along the westernmost
segment of the Eskisehir Fault were examined, and a paleoseismological fault excavation was
carried out in order to investigate the traces of past earthquakes and to understand the behaviour
of the segment. During the study, kinematic data along the fault segment were analysed and the
displacements in the current riverbeds were examined. Preliminary findings indicate that the
dominant right-lateral strike-slip motion is currently dominant along the segment. The
westernmost end of the segment, which presents a linear extension, ends by bending towards the
north. Fault excavation on the banks of alluvial deposits belonging to a young stream riverbed
cut by fault in this area proved that the westernmost segment of the Eskisehir Fault produced
large earthquakes that caused surface ruptures during the Holocene. The fault traces interpreted
to be associated with at least 3 different paleo events, cut through the young deposits.
Radiocarbon and OSL samples collected from the trench walls are currently being analysed.
Favourable results of these analyses will provide important insights into the earthquake
recurrence and the history of the last earthquake on the westernmost segment of the Eskisehir
Fault. This study is conducted as part of the TUBITAK (KAMAG) project titled "Identifying
Paleoseismological Characteristics of the Active Faults of Tirkiye" (Project No: 123G010).



ATAG-27. Calhigtay! 30 Ekim-2 Kasim 2024
DOKUZ EYL!:IL l;lNiVERSiTESi
IZMIR

2017 Midilli Depremi: Kaynak Mekanizmasi, Dalga Sekli Simiilasyonu ve Gerilim
Degisimi Analizleriyle Deprem Tehlikesinin irdelenmesi

Ozlem Karag6z?, Onur Tan®

2 Canakkale Onsekiz Mart Universitesi, Miihendislik Fak., Jeofizik Miih. Bol., Canakkale (sorumlu yazar
ozlemkaragoz@comu.edu.tr) .
b Istanbul Universitesi - Cerrahpasa, Miihendislik Fak., Jeofizik Miih. B&1., Istanbul

Bu calismada, 2017 Midilli ana sokuna ait yirtilma yayilimi, bolgesel 1B hiz yapisi kullanilarak
yapilan sayisal dalga sekli simiilasyonlari, yeniden konumlandirilmis sismisite ve yikici
depremler nedeniyle yer kabugunda meydana gelen gerilim degisimi analizleriyle Midilli Adasi
ve Tirkiye'nin bati kiyilarinin deprem tehlikesi irdelenmistir. Telesismik cisim dalgas: ters
¢0zumu, faym dogrultu, egim ve kayma agisinin 127°, 47° ve -97° oldugunu gostermektedir.
Depremin derinligi 9 km ve sismik momenti 3.4x10% dyne-cm'dir. Ana sok, maksimum 1.9 m
atim ve 3.6 MPa ortalama gerilme diisiimii ile 12x15 km?'lik bir alan1 yirtmistir. Onceki ve bu
calismada belirlenen yirtilma modelleri, ivme istasyonlarinin altindaki s1g zemin buyttmelerinin
dikkate alindig1 ayrik dalga sayis1 yontemiyle yapilan genis banthi (0.1-10 Hz) yer hareketleri
simulasyonlartyla karsilagtirilmistir. Simiilasyonlarda kullanilan, ana sokla istasyonlar arasindaki
S-dalgas1 hiz modelleri ¢oklu-filtre yontemiyle tanimlanmistir. Bu c¢alismada ortaya konan
dairesel yirtilma modeli, dalga formu gelisleri ve Fourier spektrumu igin daha iyi bir uyum
sagmaktadir.

Adada en yiiksek yikimin goriildiigii Vrissa koyU igin yiiksek yatay genlige sahip sentetik dalga
formlarinin frekans1 ~3 Hz'dir ve bu da oradaki zemin temel frekansi ile uyumludur. Bu nedenle
Vrissa'daki hasarin yirtilma yayilimindan degil, zemin yapisindan kaynaklandigi sonucuna
vartlmistir.  Yeniden konumlandirilmis deprem kimeleri, Psara-Lesvos ve Agia-Paraskevi
faylariin GB-KD sag-yanal dogrultu atimli makaslama zonunun ana yer degistirme zonu olarak
kabul edilmesi durumunda, sag-yanal sintetik atim ile uyumludur. Bolgedeki yikict depremler
kullanilarak hesaplanan Coulomb gerilim degisimi Midilli Adas1 ve Tiirkiye'nin bat1 kiyilari i¢in
deprem tehlikesi olasiliginin devam ettigini géstermektedir.
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2017 Lesvos (Midilli) Earthquake: Investigation of Earthquake Hazard by Source
Mechanism, Waveform Simulation and Stress Change Analysis

Ozlem Karag6z?, Onur Tan®

@ Canakkale Onsekiz Mart University, Engineering Faculty, Department of Geophysical Engineering, Canakkale,
Ttrkiye (corresponding author ozlemkaragoz@comu.edu.tr) .
b Istanbul University - Cerrahpasa, Engineering Faculty, Department of Geophysical Engineering, Istanbul, Tlrkiye

In this study, the earthquake hazard of the Lesvos (Midilli) Island and the west coast of Turkiye
Is investigated by analyzing the rupture propagation of the 2017 Lesvos mainshock, numerical
waveform simulations using the regional 1D velocity structure, relocated seismicity, and stress
variations in the earth's crust due to the destructive earthquakes. The teleseismic body waveform
inversion shows that the strike, dip and rake angles of the fault are 127°, 47° and -97°,
respectively. The depth of the earthquake is 9 km and the seismic moment is 3.4x1025 dyne-cm.
The mainshock ruptured an area of 12x15 km2 with a maximum slip of 1.9 m and a mean stress
drop of 3.6 MPa. The rupture models determined in the previous and this study are compared
with broadband (0.1-10 Hz) ground motion simulations using the discrete wavenumber method,
where shallow ground amplifications below the acceleration stations. The S-wave velocity
models between the mainshock and the stations used in the simulations are defined by the multi-
filter method. The circular rupture model presented in this study provides a better fit for the
waveform incidence and Fourier spectrum.

For the village of Vrissa, which suffered the highest destruction on the island, the frequency of
the synthetic waveforms with high horizontal amplitude is ~3 Hz and this value agrees with the
fundamental frequency of the site. Therefore, it is concluded that the damage in Vrissa was not
caused by rupture propagation but by the soil structure. The relocated earthquake clusters are
consistent with right-lateral synthetic shear, if the SW-NE right-lateral strike-slip shear zone of
the Psara-Lesvos and Agia-Paraskevi faults is considered as the main displacement zone. The
Coulomb stress change calculated using the destructive earthquakes in the region indicates that
the possibility of earthquake hazard for Lesvos and the west coast of Turkey remains.



ATAG-27. Calhigtay! 30 Ekim-2 Kasim 2024
DOKUZ EYL!:IL l;lNiVERSiTESi
IZMIR

.
3 L r%

GNSS Verilerinin Ortaya Cikardigi 2023 Kahramanmaras Depremlerinin
Beklenmedik Uzak Alan Deformasyonu
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Biiyiik depremlerden kaynaklanan yiizey yer degistirmelerinin mekansal ve zamansal degisimine
ait modeller, yerkabugunun gesitli 6lgeklerdeki deformasyonu ve tektonik levhalar arasindaki
etkilesimler hakkinda 6nemli bilgiler saglamaktadir. Bununla birlikte, bu tiir sismik olaylarin
yakininda kapsamli ve biiylik 6lgekli jeodezik aglarin olmamasi, depremlerden kaynaklanan
biiylik 6lgekli kabuk deformasyonunu tam olarak anlamamizi bugiine kadar engellemistir. Bu
calismada, genel olarak 6 Subat 2023 tarihinde meydana gelen Mw7.8 ve Mw7.6
Kahramanmaras depremleri sirasinda tiim Tiirkiye'yi kapsayan siirekli GNSS agin1 (TUSAGA-
Aktif) kullanarak, biiyiikk depremlerin elastik yer degistirme modellerinden elde edilen
kestirimleri asan uzak alan kabuk deformasyonlarina (>700 km) neden olabilecegi ve bu tiir
modellerin yetersiz kalacagi gosterilmistir. Bu boyuttaki uzak alan statik deformasyonlar,
tektonik plakalarin hareketlenmesine ve uzak alan depremlerinin tetiklenmesine yol agabilecek
ve sismik tehlike degerlendirmeler icin farkli bir bakis gerektirecek yeni bir gozlemi
tanimlamaktadir. Bu gozlemlerin yorumlanmasi i¢in kabuk deformasyonu ve deprem mekanigi
lizerine yeni bir bakis acis1 gerektirdigi agiktir.

Sunumda, veri seti detayli olarak sismoloji verilerinden de destek alinarak sorgulanacak ve
Kahramanmaras depremlerini ¢evreleyen levhalarda olusan deformasyonlar yorumlanacaktir.

Bu c¢alisma TUBITAK 1001 114Y400, TUBITAK 1002C ve TUBITAK MAM 5207901
numarali proje ile desteklenmistir.
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Unexpected Far-field Deformation of the 2023 Kahramanmaras Earthquakes
Revealed by GNSS Data
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The spatial and temporal variation of surface displacements estimated from elastic models due to
large earthquakes provides important information about the deformation of the Earth's crust at
various scales and the interactions between tectonic plates. However, the lack of large-scale
geodetic networks has hindered our full understanding of large-scale crustal deformation due to
earthquakes to date. In this study, using Turkey's continuous GNSS network (TUSAGA-AKtif)
during the Mw7.8 and Mw7.6 Kahramanmaras earthquakes on 6 February 2023, we show that
large earthquakes can cause far-field crustal deformations (>700 km) that exceed the predictions
of elastic displacement models and that such models are inadequate. Unexpected far-field static
deformations define a new mode of observation that may lead to the mobilization of tectonic
plates and triggering of far-field earthquakes, and require a different perspective for seismic
hazard assessments. It is clear that the interpretation of these observations requires a new
perspective on crustal deformation and earthquake mechanics.

In this presentation, the data set will be shown in detail, supported by seismological data, and the
deformation of the plates surrounding the Kahramanmaras earthquakes will be interpreted.

This study was supported by TUBITAK 1001 114Y400, TUBITAK 1002C and TUBITAK
MAM 5207901.
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6 Subat 2023 Kahramanmaras Depremleri Sonrasi Malatya Fayr’min Potansiyel
Biiyiik Depremlerinin Cok Disiplinli Bir Yaklasimla incelenmesi
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Kitasal deformasyon, okyanusal litosferde goriilen esleniginden cok daha genis alanlar etkiler.
Bunun en iyi Orneklerinden biri olan Asya’da, Hindistan-Avrasya c¢arpigsmasi sonrasi
deformasyon, yaklasik 2800 km genisligi bulan bir alana yayilmistir. Bu yaygin deformasyon
kendi i¢inde, farkli kinematik 6zelliklere sahip bloklar, bunlarin sinir yapilari (ana fay zonlari) ve
bu bloklarin rijit — yar1 rijit davranisi gibi farkliliklar gosterir. Bu bloklarin sinirlarini olusturan
ana yapilarin kendi aralarinda birbirlerini etkilemesinin (6r: Mogolistan; Chery et al., 2004) yan1
stra, sinir kosullar1 ve bloklarin i¢ deformasyonu arasindaki iligki, hakkinda olduk¢a az bilgiye
sahip oldugumuz yer bilimlerinin 6nemli problemlerinden biridir.

Anadolu Blok’u ve yakin g¢evresi, kitasal deformasyonun c¢esitliligi konusunda diinyada ender
yerlerden biridir. Alpid Levha Sinir Zonu’nda bulunan bu yari rijit blok, ana sinirlarini olusturan
Kuzey Anadolu ve Dogu Anadolu makaslama zonlar1 boyunca Avrasya’ya gore batiya dogru
ka¢cma hareketi yapar. Bat1 Anadolu Helenik Yay’a bagli genisleme sonucu kendi i¢inde kabaca
D-B yonlii grabenlerle deformasyona ugrarken, Orta Anadolu KB-dogrultulu sag yanal, KD-
dogrultulu sol yanal dogrultu atimli faylarla dilimlenir. Bunlardan, Dogu Anadolu Fay1 ve Hatay
Rifti lizerinde gerceklesen 6 Subat 2023 Mw 7.8 Pazarcik Depremi’ne en yakin konumlu olan
Malatya Fayi’nin, sinir kosullarinda meydana gelen bu biiyiik depremden ne kadar etkilendigi,
bu olaya bagl olarak yakin zamanda kirilma potansiyelinin olup olmadigi, kirilirsa ne
biiylikliikte deprem yapacagi hem deprem fizigi hem de zaten olduk¢a agir zarar gérmiis
bolgenin sismik tehlikesinin belirlenmesi agisindan biiyiik éneme sahiptir. TUBITAK ve Cin
Bilim Akademisi ikili ig birligi antlasmasi ¢ergevesinde her iki iilkeden farkli enstitiiler ve yer
bilimlerinin ana disiplinlerini ¢alisan ¢ok sayida yer bilimcinin katildig1 123N720 no.lu bu proje,
6 Subat 2023 Kahramanmaras depremleri sonrast Anadolu’nun i¢ deformasyon firiinii olan
Malatya Fayi’'nmin (MF) potansiyel biiyiikk depremlerinin ¢ok disiplinli bir yaklasimla
incelenmesini hedeflemektedir. Hem s1g (GPR - Yer Radari) hem derin (Manyeto Telliirik —
MT) jeofizik goriintiileme, GNSS ile depremler sonrast MF civarinda hiz alaninin niteligi, eski
depremlerin dagilimi ve biitlin bunlarin 151nda kabugun nasil deformasyona ugradiginin
modellenmesi gibi yer bilimlerinin hemen hemen biitiin ana disiplinlerini igeren bu ¢alismanin,
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Yar1 Rijit Bloklarda, sinir kosullarina bagli olarak i¢ deformasyonun nasil etkilendiginin
bulunmasi hedeflenmektedir. Projenin ilk senesi sonucunda, MF iizerinde sig ve derin
goriintiileme Slgiimleri yapilmis, iki adet GNSS kampanyasi diizenlenmis ve daha once tizerinde
benzer ¢alisma bulunmayan giiney kesimlerinde paleosismoloji amagli bir hendek agilmistir.
Proje sonunda, MF’nin ve civarinin deprem davranisina ¢ok disiplinli bir yaklagimla 1s1k
tutulacaktir.
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Assessing the Potential Large EarthQUAKEs on the MALatya Fault
(MALQUAKE) after the 6 February 2023 Kahramanmaras Earthquakes Using a
Multi-disciplinary Approach

Cengiz Zabci®?, Peng Su®, Taylan Sancar?, Xiangyu Sun®, Seda Ozarpaci®, Feng Jiang', Semih
Ergintav? Wei Tao®, Binali Bilal Beytut®, Yidou Liu", Havva N. Kiray Canik*®, Zhanyu Wei¢,
Muhammed Turgut®, Feng Shi®, Efe Turan Ayruk®, Honglin He®, Alpay Ozdemir', Rengi LU,
Yan Zhan®, Yongkui Wan', Fucheng Lif, Zhen Sun'

ajstanbul Teknik Universitesi, Jeoloji Mih. Bolumi, 34469 Maslak, istanbul (sorumlu yazar zabci@itu.edu.tr)

b istanbul Teknik Universitesi, T. Is Bankasi Marmara Aktif Fay Tehlike ve Risk Uygulama ve Arastirma Merkezi
(MATAM), 34460 Maslak Sariyer, istanbul

¢ Institute of Geology, China Earthquake Administration, 100029 Beijing, China

4 Munzur Universitesi, Cografya Bélimii, 62000 Aktuluk, Tunceli

e Yildiz Teknik Universitesi, Harita Miih. Bolim(, 34220, Esenler, istanbul

fSouth China Sea Institute of Oceanology, Chinese Academy of Sciences, 510301 Guangzhou, China

9 Bogazici Universitesi, Kandilli Rasathanesi ve Deprem Arastirma Enstitiisii, Jeodezi Anabilim Dali, 34684 Uskiidar,
Istanbul

h Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, 610299 Chengdu, China

' Adiyaman Universitesi, Milhendislik Fakiiltesi, Adiyaman

iInstitute of Disaster Prevention, 065201 Hebei Province, China

It is noteworthy that continental deformation affects a significantly larger area than its oceanic
lithosphere counterpart. In Central Asia, one of the most illustrative examples, the deformation
subsequent to the India-Eurasia collision is distributed across an area of approximately 2,800 km.
This widespread deformation exhibits a variety of internal differences, including blocks with
disparate kinematic properties, their boundary structures (principal fault zones), and the rigid-to-
semi-rigid behaviour of these blocks. Furthermore, the mutual influence of the primary structures
that delineate the boundaries of these blocks (e.g. the case of Mongolia; Chery et al., 2004)
represents a significant challenge in the field of earth sciences, given the paucity of available
information.

The Anatolian Scholle and its adjacent regions provide a unique and exceptional example of the
remarkable diversity of continental deformation. This continental block is situated within the
Alpine Plate Boundary Zone, exhibiting a westward escape movement relative to Eurasia along
the North Anatolian and East Anatolian shear zones, which constitute its principal boundaries.
Western Anatolia is characterised by the presence of E-W oriented grabens, which can be
attributed to the extension processes associated with the retreat of the Hellenic Arc, whereas the
Central Anatolia is sliced by north-west-striking dextral and north-east-striking sinistral strike-
slip faults. The objective of this study is to gain insight into the far-field effects of the 6 February
Kahramanmaras earthquakes on the Malatya Fault, which is one of the closest strike-slip faults
within Central Anatolia. It is of great importance to ascertain whether the Malatya Fault has the
potential to rupture in the near future due to these events, and what magnitude of earthquake it
will cause if it ruptures. This information is crucial both in terms of earthquake physics and for
determining the seismic hazard of the area, which has already been severely damaged. In order to
find an answer for such question we started a multi-national and multi-disciplinary project
(123N720) within the context of the bilateral cooperation agreement between TUBITAK and the
Chinese Academy of Sciences. This study encompasses a multitude of disciplines within the
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field of earth sciences, including shallow (GPR — Ground Penetrating Radar) and deep (Magneto
Telluric — MT) geophysical imaging, the characterisation of the velocity field surrounding the
MF in the aftermath of seismic activity utilising GNSS, the mapping of historical seismic events,
and the formulation of a theoretical framework to elucidate the deformation processes occurring
within semi-rigid blocks. During the first year of the project, shallow and deep imaging
measurements were made on the MF, two GNSS campaigns were organised and a
palaeoseismological trench was dug in the southern part of the MF, where no similar study had
been conducted before. At the end of the project, a multidisciplinary approach will shed light on
the earthquake behaviour of the MF and its vicinity.
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Ust kabuk Icerisindeki Listrik Fay Geometrisinin Depremlerle Gériintiilenmesi:
Blyuk Menderes Grabeni

Onur Tan?

2 fstanbul Universitesi - Cerrahpasa, Mihendislik Fak., Jeofizik Miih. Bél., Istanbul (sorumlu yazar
onur.tan@iuc.edu.tr)

Buyuk Menderes Grabeni hem kuzey hem de giiney kenarlari boyunca normal faylarla
siirlanmistir. Kuzeyde yer alan ve giineye egimli dik normal fay segmentleri gliney sinirina
gbre daha 6nemli bir role sahiptir. Fay segmentlerinin egim acgilar1 50°'den biiyiiktiir ve bu
normal faylar listrik 6zelliklere sahiptir. Bu ¢alismada, grabenin bat1 kesiminde (Aydin’in batisi)
2007 - 2024 yillar1 arasindaki deprem aktivitesi incelenmistir. AFAD veri tabanindan secilen
depremler cift-farklar ters ¢oziim yontemiyle yeniden konumlandirilarak listrik normal faylarin
st kabuk icerisindeki (0-20 km) ylzeylerinin gorintilenmesi amaglanmistir. Ters ¢6zim
yontemiyle, toplam ~1425 deprem igerisinde aralarinda giiglii baglanti kurulabilen ~630 komsu
depremin odak yerleri kataloga gore daha diisiik belirsizlikle (yatayda ~1 km diiseyde ~2.5 km)
tekrar konumlandirilmistir. Depremlerin meydana geldigi fay ylzeyi 5 - 12 km arasinda 40°'lik
bir aciya sahiptir. Aymi derinlikteki depremlerin fay duzlemi c¢6zumleri de bu sonucu
desteklemektedir. Daha derinde egimin azaldig1 goriilmektedir.
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Imaging of Listric Fault Geometry in the Upper Crust with Earthquakes: Blyuk
Menderes Graben

Onur Tan?

2 fstanbul Universitesi - Cerrahpasa, Miihendislik Fak., Jeofizik Miih. B6l., Istanbul (corresponding author
onur.tan@iuc.edu.tr)

The Buyuk Menderes Graben is bounded by normal faults along both its northern and southern
margins. Steep normal fault segments located in the north and dipping south have a more
important role than the southern boundary. The dip angles of the fault segments are greater than
50° and these normal faults have listric features. In this study, the earthquake activity in the
western part of the graben (west of Aydin) between 2007 and 2024 is analyzed. Earthquakes
selected from the AFAD database were relocated using the double-difference inversion method
to visualize the surfaces of listric normal faults in the upper crust (0-20 km). The hypocenter
locations of strongly connected ~630 neighboring earthquakes among ~1425 total earthquakes
were relocated with lower uncertainty (~1 km horizontally and ~2.5 km vertically) compared to
the catalog. The fault surface where the earthquakes occurred has an angle of 40° between 5 and
12 km. Fault plane solutions of earthquakes at the same depth also support this conclusion. It is
seen that the dip angle decreases at deeper depths.
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Deprem Afet Planlamasinda Mikrobélgeleme Cahsmalarinin Onemi

Mahmut Goktug Drahor?

2 Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeofizik Miihendisligi Boliimii, Tinaztepe Yerleskesi Buca-Izmir

Afet planlamada giincel tehlikelerin, risklerin ve afete maruz boélgelerin 6nceden belirlenmesi,
hazirlik ve savunmasizlik seviyelerinin giincel olarak degerlendirilmesinde 6nem tasir. Afet
planlamada deprem kaybini denetleyen iki temel etken binalarin yapisal 6zellikleri ile bunlarin
bulundugu alanlarin deprem dalgasina karsi gosterdigi tepkidir. Bu nedenle depreme karsi
binanin oturdugu zeminin jeolojik ve sismik etkileri ile bu alandaki binalarin ayrintili olarak
incelenmesi deprem afet planlamasinda biiyilk onem tasir. Yiiksek deprem riski tasiyan
bolgelerde, 6zellikle de Kuvaterner ovalarda, mikrobolgeleme c¢aligmalarinin yapilmasi kentsel
planlama ve arazi kullanimi agisindan deprem tehlike potansiyeli igeren alanlarin
belirlenmesinde neme sahiptir. Boylece bdlgenin deprem risk senaryolarinin olusturulmasinda,
olusabilecek bina hasarlar1 ile nedensellik olgusunun tahmin edilmesinde mikrobdlgeleme
caligmalarina dayali deprem tehlikesinin tahmini 6nemli bir olgudur. Bu baglamda olasilikl1 ve
kesin deprem tehlikesi ile yerel zemin kosullarinin degisimlerini belirlemek ve bunlarin tiimiinii
GIS tabanli olarak arsivlemek deprem tehlike senaryolarinin daha gercek¢i hazirlanmasina
olanak taniyacaktir. Deprem tehlikesi oncelikle depreme neden olacak bolgedeki aktif faylara ve
yerel zemin Ozelliklerine bagli olarak ortaya ¢iktigindan, kentsel Olgekte deprem tehlikesinin
analiz edilmesi ve uygun arazilerin belirlenmesi sonucunda, kismen depremden daha az
etkileyebilecek bolgelerin saptanmasi kentsel gelisimin depremden nispeten daha az etkilenecek
bolgelere yonlendirilmesini saglayacaktir. Mikrobdlgeleme calismalari ile yiizey faylanmasi,
tektonik deformasyon, yer sarsintist yogunlugu, sivilagma ve yanal yayilma, yerlesme
duyarliligi, heyelan ve/veya kaya diismesi gibi yamag kararlilik sorunlari, tsunamiler veya zemin
cokmeleri sonucu ortaya cikabilecek su baskinlart etkileri icin kentsel diizeyde deprem
Ozelliklerinin bir¢ok parametreye bagli olarak tanimlanmasi olasidir. Boylece bu tiir alanlarda
Ozel binalarin tasarimi ve binalarin rehabilitasyon ile giiclendirme projeleri i¢in yapisal tasarimci
ve ingaat¢inin sahaya Ozgii uygulamalar gelistirmesi olanakli olacaktir. Mikrobélgeleme
calismalarinda tarihsel depremler, jeolojik, jeofizik, jeoteknik wve sismolojik veriler ile
mikrobolgeleme ¢alismalarina yarar saglayacak diger tiim iliskili verileri bir araya toplamak ve
ortak bir degerlendirmeye tabi tutmak, Ozellikle havza karakterli alanlarda biylik ©6nem
tagiyacaktir. Tiirkiye'de yiiriitilen mikrobdlgeleme calismalar1 1999 Kocaeli ve Diizce
depremlerinden sonra ortaya ¢ikmis ve su anda kabul edilen genel standartlar olusturulmustur.
[lk mikrobdlgeleme uygulamalar1 Istanbul Bagcilar ve Silivri’de yiiriitiilmekle birlikte; Kocaeli
ve Duzce’de 1999 yilinda olusan iki biiyiik depremden sonra yapilan pilot projeler
mikrobolgeleme metodolojisine ve stratejisine onemli katkilar saglamistir. Yapilan bu ¢aligmalar
sonucunda elde edilen gelismeler, Istanbul Biiyiiksehir Belediyesi tarafindan Avrupa ve Anadolu
yakast olmak {iizere kentsel alanin Onemli bir kismimi kapsayan bolgelerde yapilan
mikrobolgeleme ¢alismalarinin yapilmasinda 6nemli bir althik olmustur. Tiirkiye’nin kentlerinin
cogunlugunun jeolojik ve tektonik agilardan sorunlu boélgelerde bulundugu diisiiniildiigiinde, bu
alanlarda da Istanbul ve Bursa illerindekine benzer mikrobdlgeleme calismalarinin ivedi olarak
yapilmasmin gerekli oldugu ve boylece kent alanlarmin planlamasi ve gergceke¢i deprem risk
senaryolariin olusturulmasi ile bir deprem sirasinda olusabilecek bina hasar ve nedensellik
olgusunun daha dogru tahmin edilmesi olasi olabilecektir. Mikrobdlgeleme ¢alismalarinin
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kentsel alanlarda yayginlasmasi ise iilke genelinde daha gergekgi deprem afet planlamalarinin
yapilmasinin yolunu agacaktir.
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The Importance of Microzonation Studies in Earthquake Disaster Planning

Mahmut Goktug Drahor?

2 Dokuz Eylul University, Engineering Faculty, Department of Geophysical Engineering, Tinaztepe Campus Buca-
[zmir

In disaster planning, it is important to identify current hazards, risks and disaster-prone areas in
advance in order to assess current levels of preparedness and vulnerability. The two main factors
in disaster planning, that control earthquake losses are the structural properties of buildings and
the response of the areas in which they are located to the earthquake wave. Therefore, a detailed
study of the geological and seismic effects of the ground on which the building stands and of the
buildings in the area is of great importance in earthquake disaster planning. In regions with a
high seismic risk, especially in Quaternary plains, microzonation studies are important to
identify areas with seismic hazard potential for urban planning and land use. Thus, the estimation
of earthquake hazard based on microzonation studies is an important factor in the creation of
earthquake risk scenarios for the region, in the estimation of possible building damage and
causality. In this context, the determination of probable and definite earthquake hazard and
changes in local ground conditions, and their archiving on a GIS basis, will allow for more
realistic preparation of earthquake hazard scenarios. Since earthquake hazard is primarily a
function of active faults and local ground conditions in the region where an earthquake will
occur, analysing earthquake hazard at the urban scale and identifying suitable sites, and in part
identifying regions that will be less affected by earthquakes, will allow urban development to be
directed to areas that will be relatively less affected by earthquakes. Microzonation studies make
it possible to define earthquake characteristics at the urban level as a function of many
parameters for surface faulting, tectonic deformation, ground shaking intensity, liquefaction and
lateral spreading, settlement sensitivity, slope stability problems such as landslides and/or
rockfalls, and flooding effects that may occur as a result of tsunamis or subsidence. This will
enable structural designers and builders to develop site-specific applications for the design of
special buildings and for the rehabilitation and strengthening of buildings in such areas. In
microzonation studies, it will be of great importance, especially in areas with basin character, to
bring together historical earthquake, geological, geophysical, geotechnical and seismological
data and all other related data useful for microzonation studies and to subject them to a common
evaluation. Microzonation studies in Tlrkiye started after the 1999 Kocaeli and Dizce
earthquakes and the currently accepted general standards were established. Although the first
microzonation applications were carried out in Bagcilar and Silivri, istanbul, pilot projects
carried out after the two major earthquakes in Kocaeli and Diizce in 1999 made significant
contributions to the microzonation methodology and strategy. The developments obtained as a
result of these studies have been an important basis for the microzonation studies carried out by
the Istanbul Metropolitan Municipality in regions covering a significant part of the urban area,
including the European and Anatolian sides. Considering that the majority of cities in Turkiye
are located in geologically and tectonically problematic areas, there is an urgent need to conduct
micro-zonation studies similar to Istanbul and Bursa in these areas, so that it will be possible to
more accurately predict building damage and causality during an earthquake by planning urban
areas and creating realistic earthquake risk scenarios. As a results, the spread of micro-zonation
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studies in urban areas will pave the way for more realistic earthquake disaster planning
throughout the country.
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30 Ekim 2023 Sisam Depreminin Karakteristikleri: Yaymm Oriintiisii ve
Etkilenme Bolgesi Faktori

Mehmet Utku?

@ Dokuz Eylul Universitesi, Miihendislik Fakiltesi Jeofizik Miihendisligi Boliimii, 35390, Buca, izmir (sorumlu
yazar mehmet.utku@deu.edu.tr)

30 Ekim 2020 (11:51:25UTC, M.=6.6, Mw=7.0, Derinlik=12 km; KRDAE, USGS) Sisam
depremi, Ege Denizi’nin dogusunda ve Bati Anadolu faylarinin denizdeki uzantisinda meydana
gelen bir normal faylanma depremidir. Karakteristik 0Ozelliklerinin basinda, denizaltindaki
yerkabugunda olusmus olmasi nedeniyle tiim basat dinamik/kinematik 6zelliklerinin jeofizik
yontemlerle kestirilmis olmasi vardir. Deprem, biiyiikliik olarak kuvvetli deprem smifindan bir
depremdir. Olusan deprem fayinin bir normal fay olmasi, sismik dalga yayiniminda normal faya
0zgii yaymim Oriintiisiiniin gerceklesmesine neden olmus ve bu Oriintii patterninin geregi olarak
Bornova (Izmir) ilgesinde agir hasar ve can kaybina yol agmistir. Bu alandaki deprem etkisi,
sadece alanin zemin Ozellikleri ve zemin-yap1 uyusmazlig ile aciklanamaz. Fakat, deprem-
zemin-yap1 uyusmazligi dendiginde, bu kavram sdzkonusu agiklama igin yeterlidir. Bir baska
deyisle, bolgeyi tehdit etmekte olan depremin fizik mekanizmasiyla ilgili deprem-yapi
uyumunun da olmadig: anlasilmaktadir. Keza, meydana gelen depremin mekanizmasiyla ilgili
Love ve Rayleigh dalgalarinin yaymim Oriintiisii 6zelligi, s6zkonusu hasar ve can kayb1 i¢in
yeterlidir. Clinklli hem depremin biiyiikliigii hem episantir uzakligi (~75 km) buna uygundur.
Depremin bu yikici karakteristikleri, alanin zemin 6zellikleri ve yap1 stogu ile birlesince mevcut
zarar ortaya ¢ikmaktadir. Dolayisiyla, episantirdan itibaren ~75 km yarigaph tim geometrik
yerin sadece Bornova’daki alanda biiyiik etki yapmasi manidardir. Deprem bdlgelerinde, bir
yapmin tasarimi esnasinda deprem-zemin-yapi uyumunun saglanmasi isleminde deprem-yapi
uyumu, tamamen yaymim Orlntiisiiyle iliskilidir. Eger binanin tasarimi sirasinda sézkonusu
uyum saglanmadiysa, bu, dogrudan hasar kabiliyeti demektir. 30 Ekim 2020 Sisam anasokunu
izleyen sismik enerjinin bosalimi da "lyilestirilmis Omori Egrisi (Modified Omori’s Curve)"ne
uygun bir hiperbolik fonksiyon 6zelliginde ~2 yil slirmiistiir. Bu, bir deprem i¢in diizenli bir
artsarsint1 rejimi demektir.

Deprem bolgelerinde, bir yerlesim alaninin bir sismotektonik kaynakla etkilesimi ya birincil ya
da ikincil faktorlerle olur. Kaynak risk bdlgesinde ise birincil, etkilenme bdlgesinde ise en
azindan ikincil derecede gerceklesir. Risk bolgesi, ortalama 50 km yarigapli alan olarak
tanimlanirken, etkilenme bdlgesi ise risk bolgesi ile ortalama 100 km yaricapli alan arasinda
kalan ~50 km genisligindeki halka zonudur. Buradaki kaynaklar vurucu degil, ancak
etkileyicidir. Fakat kosullar olustugunda, bu bolge hem etkileyen hem etkilenendir. 30 Ekim
2020 Sisam depreminde, etkilenme bdlgesinin rolli, Bornova’da verdigi kayiplarla ortadadir.
Yap1 stogunun kaliteli olmadig1 yerlesim alanlarinda, etkilenme boélgesi de 6nemli hasar ve can
kaybina neden olabilmektedir.
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Characteristics of the October 30 2023 Samos Earthquake: Radiation Pattern and
Affected Zone Factor
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2 Dokuz Eylul University, Engineering Faculty, Department of Geophysical Engineering, 35390-TR, izmir, Tiirkiye
(corresponding author mehmet.utku@deu.edu.tr)

October 30" 2020 (11:51:25UTC, ML=6.6, Mw=7.0, Depth=12 km; KOERI, USGS) the Samos
earthquake is a normal faulting earthquake that occurs in the eastern Aegean Sea and in the
extension of the Western Anatolian faults in the sea. One of its main characteristics is that all its
dominant dynamic/kinematic properties have been estimated by geophysical methods due to the
fact that it was formed in the crust under the sea. It is an earthquake of the class of strong
earthquakes in terms of magnitude. The fact that the earthquake fault is a normal fault caused the
normal fault-specific radiation pattern to occur in seismic wave propagation and caused heavy
damage and loss of life in Bornova (Izmir) district as a requirement of this pattern. The
earthquake effect in this area cannot be explained only by the soil characteristics of the area and
the soil-building mismatch. However, when it comes to earthquake-soil-building mismatch, this
concept is sufficient for the explanation in question. In other words, it is understood that there is
no earthquake-building harmony related to the physical mechanism of the earthquake that
threatens the region. Likewise, the radiation pattern of Love and Rayleigh waves, which is
related to the mechanism of the earthquake, is sufficient for the damage and loss of life in
question. Because both the magnitude of the earthquake and the distance from the epicenter (~75
km) are suitable for this. When these destructive characteristics of the earthquake are combined
with the soil characteristics and building stock of the area, the existing damage is revealed.
Therefore, it is significant that the entire geometric place with a radius of ~75 km from the
epicenter had a great impact only on the area in Bornova. In earthquake zones, earthquake-
building harmony is completely related to the radiation pattern in the process of ensuring
earthquake-soil-building harmony during the design of a structure. If this harmony was not
achieved during the design of the building, this means that it is capable of direct damage, and in
short, this means the ability to damage. The discharge of seismic energy following the October
30, 2020 Samos mainshock is also a hyperbolic function characteristic in accordance with the
"Modified Omori's Curve" it lasted for 2 years. This means a regular aftershock regime for an
earthquake.

In earthquake zones, the interaction of an urban with a seismotectonic source occurs either by
primary or secondary factors. If the source is in the risk zone, the interaction occurs in the
primary degree, and if the resource is in the affected zone, the interaction takes place at least in
the secondary degree. While the risk zone is defined as the area with an average radius of 50 km,
the affected zone is the ring zone (50 km wide) between the risk zone and the area with an
average radius of 100 km. The sources here are not striking, but impressive. But when conditions
occur, this region is both influencing and affected. In the October 30, 2020 Samos earthquake,
the role of the affected area is evident with the losses it suffered in Bornova. In residential areas
where the building stock is not of high quality, the affected area can also cause significant
damage and loss of life.
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Tuzla Fay Zonu Diri Segmentlerinin U-Th Yontemiyle Yaslandirilan Traverten
Cokelleriyle Iliskisi (Tuzla, Seferihisar, Izmir, Bat1 Tiirkiye)

Ismail Isintek?, Altug Hasozbek®, Erhan Akay?, Fernando Jiménez Barredo®, Talip Giingér®

@ Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 35390 Buca, izmir, Tiirkiye
(sorumlu yazar ismail.isintek@deu.edu.tr) .
®ispanya Ulusal insan Evrimi Arastirma Merkezi, Burgos, Ispanya

Tuzla Fay Zonu (TFZ) Doganbey-Menderes (Izmir, Bati Tiirkiye) arasinda KKD-GGB yonlii
uzanim sunan ¢ok sayida segmentten olusan ve BKB-DGD ve DKD-BGB yonlii ikincil kirik ve
faylartyla birlikte bulunan bir dogrultu atimhi fay zonudur. Fay zonunun GB ucunda ana fay
segmentleri ile ikincil kiriklarin kesisim noktalar1 Doganbey, Tuzla, Karako¢ ve Cumali sicaksu
kaynaklariin ¢ikis alanlaridir. Bu alanlarda sicak su ¢ikislarina bagl olarak farkli olusum
sekilleri ve farkli petrografik ozelliklere sahip kiiciik traverten olusuklari bulunur. Bu ¢alisma
s0z konusu traverten olusuklarinin radyojenik yontemlerle yaslandirilmasini ve aktif tektonik ve
depremlerle iligkilerinin ortaya koyulmasini amaglar.

TFZ’den bugiine kadar alinmis olan en eski yas Salinga¢ Gedigi Fayina yerlesmis bir riyolit
daykindandir ve 16,02 + 0,39 My (zirkon, U-Pb, LA, ICP-MS) yasini verir. Tuzla faz zonuyla
iligkili olarak yerlestiklerini diisiindiigimiiz ana Cumaovast Volkanitleri lavlar1 ise 13 Ma, 13.8
Ma (K-Ar) yashdir. Tuzla Fay Zonu’nun aktivitelerine iligskin olarak elde edilen en geng yaslar
ise bu ¢alismada vurgulanan sicak su kaynaklari g¢evresinde olusan traverten tipi karbonat
cokellerinden elde edilen U-Th yaslaridir.

Bu traverten tipi karbonatlardan, Tuzla sicak su alaninda Tuzla-1 fay segmentinin fay kirig
oniinde olusan sinter tipi travertenler 8.18 ka yaghidir. Dogrudan yiiksek debili sicak su akisina
bagli olusan bu sinterler yaklasik 8000 yil once yiiksek deprem aktivitesi donemine karsilik
geliyor olabilir. Tuzla sicak su alaninda Tuzla-2 fay segmentinin fay kirigi oniinde olusan ve
diisiik debili sicak su ¢ikigina bagli yamag fasiyesinde olusan sinter-mikrobiyal tipi traverten
katmanlari ise en alt laminalarinda, 6.5 ka yasa sahiptir. Bu yas verisi de s6z konusu Tuzla-2 fay
segmentinin en az 6500 yildir etkin oldugunu gosterir. Tuzla sicak su alaninin giineyinde,
deprem tirettigi kabul edilen TFZ’nun biiylik segmentlerinden biri olan Doganbey Fayi {izerinden
¢ikan sicak sularin olusturdugu ve Iyon dénemi ilkel bir su kemerini (‘Roma Duvar1’ olarak
bilinir) kaplayan sinterlerden 2.7 ka lik U-Th yas1 elde edilmistir. Benzer sekilde Tuzla sicak su
alaninin dogusunda, TFZ’nin farkli bir segmenti ilizerinden ¢ikan ve giincel olarak olusmaya
devam eden Karakog¢ kaplicalarinin sinterlerinin en yasli bdliimlerinden 0.5 ka yas elde
edilmistir. Tiim bu sonuglar bolgede en az 8-9 bin yildir devam eden bir depremselligi ve sicak
su ¢ikislart ve traverten olusumunun depremsellikle iliskisini yansitir.
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Tuzla Fault Zone (TFZ) is a large NNE-SSW-trending strike slip fault zone extending from
Doganbey to Menderes (izmir, Western Turkey). This zone consists of numerous fault segments
which are accomanied by WNW-ESE- and ENE-WSW-trending subsidery fractures and faults.
At about the SW end of the fault zone, around Doganbey, Tuzla, Karako¢ and Cumali areas,
intersection points of main fault segments and the subsidery fractures are the locations of hot
springs. Surrounding these hot siprings small trarevrtine depositions of different deposition types
and petrographic characteristics, are observed. This study aimed to date these hot water outlets
and related travertine beds using radiogenic methods and to reveal their relationship with active
tectonics and seismicity.

The oldest age obtained from TFZ is from a rhyolite dyke emplaced along the Salinga¢ Gedigi
Fault that yields 16,02 + 0,39 Ma age (zircon, U-Pb, LA, ICP-MS). The lavas of the main
Cumaovasi volcanics, which, we think, emplaced in relation to the Tuzla Fault Zone, are 13, 13.8
Ma (K-Ar) in age. The youngest ages related to the activities of the Tuzla Fault Zone, are the U-
Th ages obtained from travertine-type carbonate sediments formed around the hot springs
emphasized in this study.

Among these travertine type carbonates, sinter layers, formed in front of the fault rupture of the
Tuzla-1 segment in the Tuzla hot spring, are 8.18 ka (U-Th)in age. These sinter layers, formed
directly due to the high flow rate of hot water, may correspond to a period of high earthquake
activity approximately 8000 years ago. The sinter-microbial type travertine layers, formed in
front of the fault rupture of the Tuzla-2 segment in the Tuzla hot spring and deposited in the
slope facies headed to the low flow rate hot water outlet, yielded an age of 6.5 ka (U-Th) in their
lowest laminae. This age data also shows that the Tuzla-2 segment has been active for at least
6500 years. To the south of Tuzla hot springs, sinter layers, covering a primitive lonian aqueduct
(known as the "Roman Wall") and deposited from the hot waters coming out of the Doganbey
Fault, one of the largest segments of the earthquake-producing TFZ, yielded 2.7 ka (U-Th) age.
Similarly, 0.5 ka ages were obtained from the oldest parts of the sinters of the Karako¢ hot
spring, which is coming out of a different segment of TFZ and currently continuing to form
sinters in the east of the Tuzla hot springs. These results reflect the seismicity has been
continuing in the region for at least 8000-9000 years and the relationship between hot waters and
travertines with seismicity.
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Kahramanmaras Fay Zonu (KFZ), MTA arastirmacilar1 (Emre vd., 2013) tarafindan bir ¢ok
Kuvaterner ve Holosen segmentlerinden olusan bir aktif ters fay olarak taninmig ve giinlimiize
kadar iizerinde ¢ok sayida paleosismolojik ¢aligma yiiriitlilmiistiir. Bu ¢alismalar bir yandan
bolgenin yapisal ve morfolojik evriminin aydinlatilmasina, 6te yandan farkli uzman gruplarinin
yaptig1 hendek ¢alismalar1 arasindaki derin bakis agis1 farkliliklartyla nedenlerinin anlagilmasina
olanak vermektedir.

Kahramanmaras kenti genis ¢evresinde ylriittiiglimiiz stratigrafik ve yapisal ¢alismalara gore,
Kahramanmaras Oniilke Havzasi'ndaki ¢okelim Ahirdagi Bindirmesi’nin denetiminde Pliyo-
Kuvaterner’e (?) kadar kesiksiz devam etmistir. Bu donem altta ge¢c Miyosen yasl polijenik
akarsu ¢akiltaglartyla (Kilavuzlu formasyonu) baglayip iiste (ve Ahirdagi’na dogru) Pliyo-
Kuvaterner yasli monojenik c¢akiltaslarina (Marag formasyonu) gecen bir stratigrafik kayidi
icerir. Havza dolgusu iiste dogru yogunlugu azalacak sekilde KB’ya egimli bindirmelerle ve KB
ve KD dogrultulu oblik sinsedimanter faylarla kesilmis ve kuzeye egimlenmistir. Morfolojik
gozlemlerimiz 850 m kotlarindan baslayip giincel vadi tabanlarina kadar inen ¢ok sayida kaya
taragasinin varligini gostermektedir ki bunlar, 6niilke havzasin1 Akdeniz’e baglayan bir drenajin
muhtemelen Kuvaterner’de kurulmasindan bu yana alanin asindigini kanitlamaktadir. Bu
taracalarin bazilari lizerindeki ince ¢okellerin onceki bazi ¢aligmalarda yanlislikla gblsel Golbast
formasyonu olarak haritalandig1 anlasilmaktadir. Ne kaya taracalarinda ne de taraga ¢okellerinde
faylanma izleri gozlenmemistir.

Alandaki ilk hendek c¢alismasi (Kiirger ve Kayadibi, 2017) MTA’nin bir Holosen Fay
segmentinin bulundugu Bogazigi bolgesindeki bir hendekte, “derinlerdeki bir ters fayin giincel
cokellerde yol actig1 bir normal faylanmadan” s6zetmektedir. Kop (2020/2021) ve Kop (2023),
dort MTA Holosen fay segmenti iizerinde agtigi ¢ok sayida hendekte Holosen’i kesen g¢ok
sayida paleosismik olay belirlemis ve buna dayanarak kenti de kateden sakinim kusaklari
onermis; bu dneri CSIDB tarafindan benimsenmistir. Daha sonra Ocakoglu ve Demirtas (2024),
Kop (2023)’un yiizey kirig1 belirledigi hendeklerin bazilarinin hemen yaninda ve ayrica modern
aliiviyal yelpazeler lizerinde hendekler agmislar, ancak bunlarin hi¢birinde aktif ya da yagh hig
bir faya rastlamamislar; 6nceki ¢alismalarda faya atfedilen sarpliklarin taraca kenarlarina karsilik
geldigini ileri siirmiislerdir. Son olarak Sozbilir vd. (2024), dnceki iki ¢alismadaki hendeklerin
hemen yaninda acilan hendeklere dayanarak, Emre vd. (2013) ve Kop (2023) tarafindan varlig
ileri surtilen Holosen faylarinin —kentin batisindaki 10 km’lik bir bélge disinda- deprem Uretme
potansiyeline sahip olmadigini ileri siirerek, daha Once ilan edilmis sakinim bantlarini
kaldirtmislardir.

Hendek arastirma esaslarindaki yalinlik dikkate alindiginda, hendek c¢alismalari icin en az
kosullar1 saglayan ii¢ farkli grubun ayni hendeklerden tamamen zit sonuglar c¢ikarmasi
diisiindiiriicti ve kaygi vericidir. Bu durumun su nedenlerden kaynaklandig: diisiiniilmektedir: 1-
Hendek alanlarinin stratigrafik ve morfolojik ¢ercevesinin yeterince dikkate alinmamasi 2-
Tarihlendirmenin  yoklugunda/belirsizliginde koliivyal c¢okellerin yeterince 1yi taninip
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yorumlanmamas1 3- Yiizey siirecleriyle (taraca gelisimi, heyelan vb.) ilgili sarpliklarin
yanlishikla faylara atfedilmesi 4- MTA Diri Fay Haritasi’nin mutlak dogru oldugu hakkindaki
kosullanma ve onu dogrulama c¢abasi 5- Hendek bulgularinin denetlenmesindeki eksikligin
yolagtig1 rehavet. CSIDB hendek calismalarinda bazi standartlar getirmekteyse de jeolojik
bilginin c¢ogunlukla nitel dogasi nedeniyle bu ¢abalarin sorunu ¢6zmesi olduk¢a zor
goziikmektedir. En etkin ¢6zlim araglarindan ikisinin hendek kazilartyla bulgularinin bagka
uzmanlara agik olmasi ve yetkin bir denetleme mekanizmasinin gelistirilmesi oldugu
degerlendirilmektedir.
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The Kahramanmaras Fault Zone (KFZ) was identified by MTA researchers (Emre et al., 2013)
as an active reverse fault zone comprising multiple Quaternary and Holocene segments. Since
then, it has become the focus of numerous paleoseismological studies. These investigations have
enhanced the understanding of the region’s structural and morphological evolution but have also
revealed sharply divergent interpretations in trench studies conducted by different research
groups.

Our research, carried out in the wider periphery of Kahramanmaras, demonstrates that deposition
in the Kahramanmaras Foreland Basin persisted until the Plio-Quaternary under the influence of
the Ahirdagi thrust. The stratigraphic sequence of this period includes late Miocene polygenetic
fluvial conglomerates (Kilavuzlu Formation) and Plio-Quaternary monogenic conglomerates
(Maras Formation), thickening towards the Ahirdag uplift. The basin fill is disrupted by
northwest-dipping thrust faults and northwest- and northeast-trending oblique-slip faults, with
significant northward tilting. Morphological observations reveal the presence of multiple strath
terraces below 850 m elevation, suggesting episodic incision driven by the establishment of
Quaternary drainage toward the Mediterranean. Some terrace deposits were previously
misattributed to the lacustrine Golbast Formation. Importantly, neither the terraces nor their
sediments display any evidence of faulting or deformation.

The earliest trench study in the region was conducted by Kirger and Kayadibi (2017) on a
Holocene segment identified by MTA near Bogazi¢i, where they reported normal faulting in
modern sediments linked to a buried reverse fault. Kop (2020/2021, 2023) documented multiple
Holocene paleoseismic events across trenches on four Holocene fault segments, recommending
protective zones, which were subsequently adopted by the Ministry of Environment,
Urbanization, and Climate Change (CSID). Later, Ocakoglu and Demirtas (2024) re-examined
trenches adjacent to those by Kop (2023) and in nearby alluvial deposits, finding no evidence of
faulting—either recent or active—and concluded that scarps adjacent to purported active faults
were in fact terrace margins. Most recently, Sozbilir et al. (2023) argued that the Holocene faults
identified by Emre et. al. (2013) and Kop (2023) lack earthquake-generating potential, leading to
the removal of protective zones except for a 10 km section in the western rural area.

The inconsistent conclusions reached by these studies, despite following the same trenching
principles, raise concerns about the reliability of trench investigations. Several potential causes
for these discrepancies are proposed: (1) inadequate consideration of the stratigraphic and
morphological context of trench sites; (2) misidentification and interpretation of colluvial
sediments under the insufficient or vague trench chronology frame; (3) misattribution of scarps
formed by surface processes (e.g., terrace formation, landsliding) to faulting; (4) uncritical
reliance on the MTA Active Fault Map; and (5) a lack of accountability regarding trench data
interpretation.
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Although the Ministry of CSID is currently developing standards for trench studies, these efforts
may struggle to resolve the fundamental issues stemming from the qualitative nature of
geological data. We propose two key measures to improve the reliability of future studies: (1)
immediate public access to trench data, and (2) the implementation of a sophisticated, impartial
oversight mechanism for trench investigations.
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Bat1 Anadolu genigleme rejiminin {iriinii olan Gediz Grabeni yaklagik 150 km uzunluga ve
asimetrik bir geometriye sahiptir. MTA Diri Fay Haritasina gére Gediz Graben Sistemi dogudan
batiya dogru 17 segmente ayrilmistir. Bu fay sistemi boyunca hem tarihsel donemde hem de
giiniimiizde bir¢ok yerlesim alani insa edilmistir. Bat1 Anadolu’nun ve iilkemizin énemli sanayi
tesisleri bu fay sisteminin bati kesiminde konumlandirilmistir. Bu sebeple, ¢alisma alaninda
deprem kaynakli zararlarin azaltilmasi, depreme neden olan diri faylarin tiim yonleriyle
arasgtiritlmasi ve incelenmesi amaciyla MTA Genel Miudiirligii Jeoloji Etiitleri Dairesi Bagkanligi
tarafindan koordine edilmekte olan “Tiirkiye Paleosismoloji Arastirmalar1 Projesi (TURKPAP)”
kapsaminda Gediz Graben Sisteminin Akcapmar ile Nifdagi segmentlerinin paleosismolojik
Ozellikleri incelenmistir.

MTA Diri Fay Haritasina gore Akcapiar Segmenti, 16 km uzunluga, D-B genel dogrultusunda
ve 55°-70° K’e egimli Holosen aktivitesine sahip egim atimli normal fay olarak tanimlanmustir.
Akcapinar Segmenti, Salihli baseninin sinirin1 olusturan kesimde kuzeye dogru eg§im kazanirken
bat1 kesiminin egim yonii giineye dogrudur. Bu ¢alismada, Ak¢apinar Segmenti iki farkli boliime
ayrilarak incelenmistir. Bunlardan ilki Salihli baseninin sinirin1 olugturan boliimdiir. Bu boliimde
Gokkaya ve Mersindere mevkilerinde gergeklestirilmis olan hendekli paleosismoloji
caligmalarina gore faym kuzeye egimli normal fay oldugu dogrulanmistir. Mersindere
hendeginde gézlenen yapisal unsurlar graben sisteminde tanimlanan normal faylarla uyumludur.
Kuvaterner doneminde, Gokkaya hendeginde iki, Mersindere hendeginde ise en az ii¢ depremin
varhig1 tespit edilmistir. Akgapinar Segmenti’nin batida yer alan diger parcasi lizerinde agilan
Osmancik hendeginde Kuvaterner doneminde en az {ic deprem aktivitesi belirlenmistir. Gediz
Grabeni’nin giineybat1 ucunda yer alan Nifdagi Segmenti ise 13 km uzunluga, K65°D genel
dogrultusuna ve 65°-70° GD’ya egimli Holosen aktivitesine sahip egim atimli normal fay olarak
tanimlanmistir. Nifdag1 Segmenti, kuzeydoguda Izmir-Kemalpasa Nazarkdy mahallesinden
baslayarak batida izmir Adnan Menderes Havaalan1 yakinlarinda sonlanmaktadir. MTA Diri Fay
Haritasina gore, Nifdagi Segmenti iki pargadan olusmaktadir ve kuzeydogu pargast Holosen
aktiviteli bir fay olarak haritalanmigtir. Batida kalan segment ise Kuvaterner aktiviteli bir fay
olarak haritalanmstir.

Nifdag1 Segmenti’nin Kuvaterner aktivitesine sahip parcasinda, Karacaaga¢ mevkiinde ¢aligiimig
olan hendeklerin ikisinde, Miyosen yasli karasal kirintilar1 iizerleyen Kuvaterner yash oldugu
diisiiniilen akarsu ¢okellerinde fay aktivitesi gézlemlenmistir.

Acilan hendeklerde Kuvaterner ve Holosen doneminde yanal ve diisey yonde gerceklemis olan
deformasyonlar belirgin olarak gozlenmistir. Akcapinar ve Nifdagi segmentlerinden kaynakli
ylizey yirtilmasi ile sonuglanmis depremlerin tarihlendirilmesi ve deprem parametrelerinin
belirlenmesi amaciyla hendeklerden almman '*C ve OSL Orneklerinin analizleri sonucunda
bolgesel anlamda daha detayli degerlendirmeler yapilabilecektir.



ATAG-27. Calhigtay! 30 Ekim-2 Kasim 2024
DOKUZ EYL!:IL UNiVERSiTESi
IZMIR

, L\“.‘ITeml.ik:\usnrm, [,
X ' ’)‘

Paleoseismological Assessments of the Holocene Activity in the Akc¢apmar and
Nifdag1 Segments of the Gediz Graben

Can Giiven?, Ersin Ozdemir?, A. Rasimcan Oztiirker®, Ozan Karayazi®, Hasan Elmaci®

& MTA Genel Midirligi, Cukurambar Mah. Dumlupinar Bulvart No: 11, 06530 Cankaya Ankara, Turkiye
(corresponding author c.guven@mta.gov.tr)
b Cografya Anabilim Dali, Akdeniz Universitesi, Sosyal Bilimler Enstitiisii, 07070 Antalya, Tiirkiye

The Gediz Graben system, formed by the extensional regime, is approximately 150 km long and
has an asymmetric geometry. The Gediz Graben system is divided into 17 fault segments on the
MTA Active Fault Map. Many historical settlements have been built along this graben system.
Many important industries and residential areas have been situated at the faults of the Graben
system. For this reason, to mitigate earthquake-related damages in the study area and to
investigate and examine all aspects of active faults that cause earthquakes, the
paleoseismological properties of Akcapinar and Nifdagi segments of the Gediz Graben were
investigated within the scope of the “Turkish Paleoseismological Research Project (TURKPAP)”
coordinated by the Department of Geological Research of the General Directory of Mineral
Research and Exploration.

The MTA Active Fault Map defines the Ak¢apinar segment as a dip-slip normal fault with a
length of 16 km, an E-W direction, and a Holocene activity with a dip of 55°-70° N. While the
Akgapimar Segment dips northward in the section forming the border of the Salihli basin, the
slope direction of the western section is southward. The Akcapinar Segment was examined in
these two sections. The trenches at the first section (the border of the Salihli basin) are Gokkaya
and Mersindere locations, confirming that the fault is a north-dipping normal fault. The structural
elements observed in the Mersindere trench are compatible with the normal faults defined for
graben systems. Two earthquake events in the Gokkaya trench and at least three earthquake
events in the Mersindere trench were detected during the Quaternary period. The Osmancik
trench at the second section of the Akcapinar section revealed at least three earthquake events
during the Quaternary period. The Nifdag1 segment located at the southwestern end of the Gediz
Graben was defined as a 13 km long dip-slip normal fault with a general direction of N65°E and
a dip of 65°-70° SE with Holocene activity. The Nifdag1 segment extends from the Izmir-
Kemalpasa Nazarkdy settlement in the northeast to the near Izmir Adnan Menderes Airport in
the west. The MTA Active Fault Map shows that the Nifdagi segment has two parts, the
northeastern part mapped as a fault with Holocene activity. The remaining segment to the west
was identified as a fault with Quaternary activity.

Two of the trenches studied around the Karacaaga¢ where the Nifdagi segment was characterized
with Quaternary activity. The fault activity was observed in the Quaternary-aged fluvial
sediments overlying the Miocene-aged terrestrial clasts.

Lateral and vertical deformations from the Quaternary and Holocene periods were plainly visible
in the studied trenches. To identify earthquakes causing surface rupture in the Akgapinar and
Nifdag1 segments and to determine the earthquake parameters, more detailed evaluations can be
made regionally after the analyses of *C and OSL samples collected from the trenches.
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Altinova Fayr’'mm Paleosismolojik Ozelliklerinin On Bulgulari, Giiney Marmara,
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Bu c¢alisma Yalova ilinin dogusunda yer alan Altinova Fayi’nin paleosismolojik 6zeliklerini
ortaya ¢ikarmak amaciyla yapilmistir. Altinova Fayi1 Tiirkiye Diri Fay Haritasinda KD-GB
uzanimli yaklagik 10 km uzunlugunda, KB’ya itimli bir bindirme fay1 olarak tanimlanmistir. Bu
calisma kapsaminda fay boyunca bir dogal yarma ve iki ayr1 lokasyonda bes hendek calismasi
gerceklestirilmistir. Dogal yarma Cavusgiftligi koyliniin 1 km kuzey dogusunda yer almaktadir.
K 20° D dogrultulu bu yarmada dogrultular1 KB-GD ve egim yonii KD olan dért adet normal fay
tespit edilmistir. Uzerlerindeki goriiniir egim atim miktarlart 17 ile 280 cm arasinda
degismektedir. 35.000 yil (?) yasinda denizel bir istifi ve giincel topragi da kesmektedirler.
Altimova Fay1 lizerinde agilan ilk hendekler Geyikdere kdyiiniin 500 m kuzey batisinda yer
almaktadir. K 10° B dogrultulu birbirine paralel ve bindirmeli olarak agilan iki hendekte D-B
dogrultulu ve kuzeye egimli bes adet normal fay ve en az iki adet olay seviyesi tespit edilmistir.
Bu fay iizerinde ikinci hendek yeri Havuzdere koyiiniin 800 m. KD’sunda yer almaktadir. Bu
lokasyonda iki ana hendek ve bir dogrulama hendegi acilmustir. ilk hendek K 30° B dogrultulu
olup hendekte K 70° D, 70° GD durumlu iki adet normal fay tespit edilmistir. Ikinci hendek K
25° B dogrultulu olup, K 68 D, 62° GD durumlu olan ana fay ve olay seviyesi bulunmustur. K
20° B dogrultulu dogrulama hendeginde de benzer 6zeliklere sahip ana normal fay tespit
edilmistir. Altinova Fay1 {lizerinde iki ayr1 segment ve ii¢ ayri lokasyonda bes hendek ile bir
dogal yarma calismasi yapilmistir. Altinova Fayi, yaklagik olarak DKD-BGB, BKB-DGD ve D-
B uzanimlar olan, kuzey ve giineye egimler sunan bir faydir. Bu faymn, KKD-GGB dogrultulu
genigleme rejimi altinda geligsmis bir normal faylanma olarak giiniimiizde ¢alistig1 sonucuna
varilmistir. Hendeklerdeki kritik seviyelerinden alinan **C ve OSL tarihlendirme numunelerinin
sonuclar1 beklenmektedir.

Not: Bu ¢alisma TUBITAK 123G013 no’lu proje tarafindan desteklenmektedir.
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This study was conducted to reveal the paleoseismological characteristics of the Altinova Fault.
The Altinova Fault is defined on the Active Fault Map of Turkey as a thrust fault extending from
NE to SW, approximately 10 km long, and extending from south to north. Within the scope of
this study, one natural and five trench studies were carried out at two different locations along
the fault. The natural trench is located 1 km northeast of Cavusciftligi village. Four normal faults
with NW-SE strikes and NE dip directions were identified in this cut with N 20° E direction. The
apparent dip slip amounts on them vary between 17 and 280 cm. They also cut a marine deposit
and actuel soil at 35,000 years ago (?). The first trenches opened on the Altinova Fault are
located 500 m northwest of Geyikdere Village. In two trenches opened parallel and overlapping
in the direction of N 10° W, five normal faults with E-W direction and north inclination and at
least two event horizons reaching the surface were detected. The second trench on this fault is
located 800 m NE of Havuzdere village. Two main trenches and one verification trench were
opened at this location. The first trench is in the direction of N 30° W and two normal faults with
N 70° E, 70° SE orientations were detected in the trench. The second trench is in the direction of
N 25° W and the main fault with N 68° E, 62° SE orientation was found together with the event
level. A main normal fault with similar characteristics was detected in the verification trench in
the direction of N 20° W. A natural incision study was carried out with five trenches in two
separate segments and three separate locations on the Altinova Fault. The Altinova Fault is a
fault with approximately ENE-WSW, WNW-ESE and E-W trends, presenting north and south
dips. It is concluded that this fault operates as a normal fault developed under the NNE-SSW
extension regime. The results of *C and OSL dating samples taken from the event horizons in
the trenches are awaited.

Note: This study is supported by TUBITAK project number 123G013.
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Kusadasi Fay Zonu (Aydin) Uzerinde Aktif Tektonik ve Paleosismolojik Calismalar,
Bat1 Anadolu, Turkiye
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b Cumhuriyet Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 58140 Merkez,
Sivas

Kusadas1 Fay Zonu (KFZ), Bati Anadolu Bolgesi’nde, yaklasik K-G yonlii geniglemeli tektonik
rejim altinda gelismis olan D-B dogrultulu normal fay zonlarindan biridir. Tiirkiye Diri Fay
Haritasi’nda, Ortaklar (Germencik, Aydin) gilineybatisi ile Kusadasi (Aydin) sahili arasinda
uzanan KFZ, toplam 19 km uzunlugunda ve 2 km genisliginde bir Holosen fay zonu olarak
tanimlanmistir. KFZ, cogunlukla Kiklad metamorfitleri, Bornova filis zonu ve Likya naplarina
ait temel kayalar ile Neojen ve Kuvaterner yash ¢okel kayalarin dokanagini olusturur, yer yer bu
birimleri keser. Bu calismada, KFZ’nin aktif tektonik 6zellikleri gbozden gecirilmis ve deprem
tarihgesine 151k tutabilecek paleosismolojik hendek caligmalar1 gerceklestirilmistir.

Aktif fay harita yenileme ¢alismalarina gore, Kusadasi ilge merkezinde yer alan Kalafat Dagi’nin
giineyindeki Yavansu ve kuzeyindeki Kalafat Fayr KFZ’ye dahil edilmistir. Buna gore KFZ,
toplam 22 km uzunlugunda ve 3 km genisliginde aktif bir normal fay zonu olup, 6 geometrik
segmentten olusmaktadir. Gorgiil yaklasimla, 22 km uzunlugundaki KFZ’nin iiretebilecegi en
biiylik deprem Mw 6,6 ve en biiylik yer degistirme miktar1 1,1 m olarak hesaplanmistir.
Dogrudan fay diizlemi 6l¢iimii kayma verilerine gore KFZ, neredeyse saf (pure) egim atiml
normal faylanma karakterindedir. Fay diizlemi kayma verilerinin en iyi gozlendigi lokasyonlar
doguda Gokgealan mahallesinin (Selguk, Izmir) giineyi, batida ise Kusadas1 ilge merkezinde yer
alan Yavansu mahallesidir. KFZ’nun depremsellik tarihgesinin ortaya konmasi amaciyla,
dogudan batiya dogru sirasiyla Gokgealan, Kirazli, Tiirkmen ve Hacifeyzullah mahallelerinde
paleosismolojik hendek calismalar1 gergeklestirilmistir. En batidaki Hacifeyzullah Hendegi
haricinde, kazilan hendeklerin tamaminda KFZ’nin deprem etkinligine 1s1k tutabilecek verilere
ulagilmistir. Gokgealan hendeginde, fay koluviyal kama geometrileri ile birbirinden ayrilan iki
deprem tanimlanmistir. Kirazli hendeginde fay koluviyal kama geometrisi ve fay kollarinin
yukartya dogru sonlanmasi gibi dlciitler goz oniine alinarak 4 deprem tanimlanmistir. Tlirkmen
hendeginde, muhtemelen Roma Ddnemi’ne ait oldugu degerlendirilen kiiltiirel seviyeleri de
kesen faylar ile tanimlanan en az iki deprem tanimlanmistir. En batida kazilan Hacifeyzullah
hendeginde, oldukga derin bir kazi (>4 m) yapilmasina ragmen aktif faylanmaya ait bir veri elde
edilmemistir. Hendeklerde tanimlanan depremlerin tarihlendirilmesi amaciyla, iyi kalitede ve
yeterli sayida radyokarbon (}*C) numunesi alinmis ve analize gdnderilmistir. Analiz sonuglari,
KFZ’nin paleosismolojik tarihgesine 1s1k tutacaktir. 30 Ekim 2020 Sisam Adasi Depremi (Mw
6,9) KFZ’nin hemen batisinda, Ege Denizi igerisinde meydana gelmistir. Sisam Depremi’nin
art¢1 soklarinin zamanda ve mekanda batiya dogru gog ettigi géz oniline alindiginda, KFZ basta
olmak iizere bolgedeki diger faylara gerilim aktarilmis olabilecegi degerlendirilmektedir. KFZ,
Kusadas1 ilge merkezinden geciyor olmasi nedeniyle basta Kusadasi olmak iizere Izmir ve cevre
iller icin 6nemli deprem tehlike kaynaklarindan biridir.



ATAG-27. Calhigtay! 30 Ekim-2 Kasim 2024
DOKUZ EYL!:IL UNiVERSiTESi
IZMIR

Active Tectonic and Paleoseismological Studies on the Kusadas1 Fault Zone (Aydin),
Western Anatolia, Turkiye

Akin Kiirger?, Ahmet Bayrak?, Cagatay Cal®, Oguzhan Yalvag?, Halil Girsoy®, Hasan Elmaci®

2 General Directorate of Mineral Research and Exploration Department of Geology, 06530,
Cankaya, Ankara, Turkiye (akin.kurcer@mta.gov.tr)

® Cumhuriyet University, Engineering Faculty, Department of Geological Engineering, 58140,
Sivas, Turkiye

The Kusadas1 Fault Zone (KFZ) is one of the east-west trending normal fault zones in Western
Anatolia, developed under a north-south trending extensional tectonic regime. The KFZ is
defined as a Holocene fault zone extending between the southwest of Ortaklar (Germencik,
Aydin) and the coast of Kusadas1 (Aydin), with a total length of 19 km and a width of 2 km. The
KFZ primarily forms the boundary between the Cycladic metamorphites, the Bornova flysch
zone, and the Lycian nappes and Neogene and Quaternary-aged sedimentary rocks. In places, it
also cuts through Quaternary deposits. This study investigates the active tectonic characteristics
of the KFZ, and paleoseismological trench studies were carried out to understand the earthquake
history.

According to the revision of active fault mapping studies, the Yavansu Fault and the Kalafat
Fault, located in the Kusadasi district, were included in the KFZ. As a result, the KFZ is now
recognized as an active normal fault zone with a total length of 22 km, a width of 3 km, and
consisting of six geometric fault segments. Based on empirical equations, the maximum
earthquake magnitude (Mw) for the 22 km-long KFZ was calculated as 6.6, with a maximum
displacement of 1.1 meters. Fault plane slip data suggest that the KFZ exhibits almost pure dip-
slip normal faulting. The best locations for fault plane slip data are to the south of Gokgealan
neighborhood (Selguk, Izmir) in the east and Yavansu neighborhood in Kusadasi district in the
west. To uncover the seismic history of the KFZ, paleoseismological trench studies were
conducted in Gokgealan, Kirazli, Tiirkmen, and Hacifeyzullah neighborhoods from east to west,
respectively. Holocene activity of the KFZ was documented in all of the excavated trenches
except for the westernmost Hacifeyzullah trench. In the Gokgealan trench, two earthquakes were
identified, separated by two colluvial wedges. In the Kirazli trench, four earthquakes were
identified based on criteria such as fault colluvial wedge geometry and the upward termination of
fault branches. At least two earthquakes were identified in the Turkmen trench, which also cut
through cultural levels, likely dating back to the Roman period. In the westernmost
Hacifeyzullah trench, despite a deep excavation (>4 m), no evidence of active faulting was
found. High-quality radiocarbon (**C) samples were collected from the trenches to date the
identified earthquakes, and the results of these analyses will shed light on the paleoseismological
history of the KFZ. The October 30, 2020 Samos Island Earthquake (Mw 6.9) occurred just west
of the KFZ, in the Aegean Sea. Considering that the aftershocks of the Samos Earthquake
migrated westward over time and space, it is suggested that stress may have been transferred to
other faults in the region, particularly the KFZ. Since the KFZ passes through the center of
Kusadasi district, it poses a significant earthquake hazard for Kusadasi, Izmir, and surrounding
provinces.
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Bat1 Anadolu Genisleme Bolgesi ile Kuzey Anadolu Makaslama Zonu arasinda 6zel bir konuma
sahip olan Eskisehir Fay Zonu, batida Uludag yiikseliminden doguda Anadolu blogunun iglerine
kadar uzanan ve bdlgenin deformasyonunda énemli rol Gstlenen neotektonik unsurlardan biridir.
Bu zonun Inegél baseni dogusunda Dodurga Fayi ile kesisiminden daha doguya uzanim TUrkiye
Diri Fay Haritasinda Eskigehir Fay1 olarak adlanmaktadir. Yaklasitk BKB-DGD dogrultusunda
toplam uzunlugu 75 km’ye ulasan Eskisehir Fay1 4 segment ile tanimlanan aktif bir faydir.
Dogudaki 2 segment niifusu 1 milyona ulasan Eskisehir kent merkezini de kat etmesi agisindan
onemlidir. Bu bolimiinde aletsel donemde Eskisehir Fay1 civarindaki en 6nemli sismik aktivite
20 Subat 1956 (Ms:6.5) Eskisehir depremi olup, depremin dis merkezinin yeri ve ylizey kirig
olusturup olusturmadig1 konusu tartigmalidir.

TUBITAK 123G010 numarali “Tiirkive Diri Faylarimn Paleosismolojik Ozelliklerinin
Belirlenmesi Projesi (P/SISMO-TURK)” ile desteklenen bu calisma kapsaminda, Eskisehir
Fayr’'nin, Eskigehir kent merkezini kat eden uzanmimi boyunca eski deprem izlerinin
arastirilmasia yonelik jeolojik, jeomorfolojik ve paleosismolojik ¢alismalar yapilmistir.
Faylanmaya ait morfolojik yapilar ve kinematik veriler, uzun donem hikayesi genislemeli bir
rejimin izlerini tagiyan Eskisehir Fayi’nin giiniimiizde baskin olarak sag yanal dogrultu atim
karakterine sahip oldugunu gostermektedir. Fay uzanimi boyunca Eskisehir kent merkezi
batisinda ve dogusunda 2 adet paleosismolojik fay kazisi gerceklestirilmistir. Bu kazilarda
giincel ¢okellerde fay uzanimi boyunca dar bir alanda faylanmaya bagli deformasyonlarin varligi
belirgindir. Hendek duvarlarindaki fay diizlemlerinden elde edilen kinematik veriler de sag yanal
dogrultu atimhi faylanmay1 desteklemektedir. Hendeklerde belirlenen olaylar: tarihlendirmek igin
farkl1 stratigrafik seviyelerden radyokarbon (**C) ve OSL &rneklemeleri yapilmistir. Orneklerin
tarihlendirme analizleri tamamlandiktan sonra, analitik yas verilerine dayali olay kronolojisi
kurulacaktir. Hendek tabanli paleosismolojik hendek kazilarindan elde edilen 6n bulgular,
Eskisehir kent merkezini kat eden Eskisehir Fayi’nin bu uzanimi boyunca Holosen’de ylizey
faylanmasi olusturan en az 3 eski depremin meydana geldigini ortaya koymaktadir.
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The Eskisehir Fault Zone, which has a special position between the Western Anatolian
Extensional Zone and the Northern Anatolian Shear Zone, is one of the neotectonic elements that
extend from the Uludag uplift in the west to the interior of the Anatolian block in the east and
has a significant role in the deformation of the region. The eastward extension of this zone from
its intersection with the Dodurga Fault east of the Inegdl basin is named as the Eskisehir Fault on
the "Active Fault Map of Tiirkiye". The Eskisehir Fault, which is approximately 75 km long in
the WNW-ESE direction, is an active fault consisting of 4 segments. The eastern segments are
important in terms of crossing the city center of Eskisehir, which has a population of 1 million.
The most important seismic activity in the vicinity of the Eskisehir Fault in this section is the
February 20, 1956 (Ms:6.5) Eskisehir earthquake, but the location of the epicenter of the
earthquake and whether it occured the surface rupture are controversial.

Within the scope of this study supported by TUBITAK Project 123G010, geological,
geomorphological and paleoseismological studies were carried out to investigate the traces of
paleo-earthquakes along the extension of the Eskisehir Fault crossing the city center of Eskisehir.
The morphological structures and kinematic data related to faulting indicate that the Eskisehir
Fault, which bears traces of a long-term history of an extensional regime, currently demonstrates
predominantly right-lateral strike-slip character. Two paleoseismological fault excavations were
carried out west and east of Eskisehir city center along the fault dimension. In these excavations,
the presence of deformation associated with faulting in a narrow area along the fault dimension
is evident in the recent sediments. Kinematic data obtained from the fault planes in the trench
walls also support right-lateral strike-slip faulting. Radiocarbon (14C) and OSL samples were
taken from different stratigraphic units to date the events identified in the trenches. After the
dating analyses of the samples are completed, an event chronology based on analytical age data
will be established. Preliminary findings from trench-based paleoseismological trench
excavations reveal that at least 3 paleo-earthquakes that caused surface faulting occurred in the
Holocene along this extension of the Eskisehir Fault, which crosses the city center of Eskisehir.
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Denizli-Beyagag fay1, Biiyilk Menderes ile Gokova Grabeni arasinda bulunan KB-GD uzanimli
faylarin en dogusunda yer alir. Yaklasik olarak Milas fay1 ile Yatagan-Mugla fayina paralel
dogrultuda ve Mugla fay1 dogu ucunun 35 km KD’sundadir. MTA Tiirkiye Diri Fay Haritasi’na
gore, BKB yonli, yaklasik 18 km uzunlugunda birgok paralel segmente sahip bir normal fay
zonudur. Zon iki ana segmentten olusur. Kuzeyde, BKB yonlii, 16,1 km uzunlugunda Pinaroni
segmenti yer alir. Segmentin dogu ucu uzunluklar1 0,6 ila 3,4 km arasinda degisen paralel kisa
faylar seklinde haritalanmistir. Bu faylarin gliney dogusunda, BGB yonli, 5,8 km uzunlugunda
Gericam-Yenigesme segmenti bulunur. Beyaga¢ fayr genel olarak Miyosen yasl karasal
kirintilar ile Orta Triyas-Kretase yasli neritik kiregtaslarin1 keser. Faylar boyunca erozyonel
siireglerin calismasindan dolayr Kuvaterner ¢okelleriyle iliskisi sahada smirli olarak
gozlenebilmistir. Morfolojik olarak Pinardnii segmenti belirgindir ve 300 ila 600 m arast degisen
bir rolyef sunar. Gericam segmentinde topografya daha diistiktiir ve rolyef 180-240 m arasinda
degisir.

Beyaga¢ fayinin depremselligini arastirmak iizere, normal faylarin diisen blogunda Kuvaterner
depolanma alanlar1 aragtirilmistir. Bir¢ok yiizlekte, faylarin Miyosen karasal kirintilar1 ve bunun
topraklasmis iist seviyelerini kestigi ve faylarin erozyonla yiizeylendigi belirlenmistir. Ayrica fay
Onlerindeki yogun tarim faaliyetleri, paleosismoloji hedeflerine uygun yer belirlenmesini
zorlagtirmigtir. Gerigam segmenti iizerinde tarim faaliyetlerinin yiiriitiilmedigi bir lokasyon
belirlenmistir. Segmenti burada ortalama 60 m yiiksekliginde bir topografik sarplikla takip
edilebilmektedir. K-G yonlii dere yataklari, sarpligr 5 ila 10 m derinlikteki vadilerle kesmektedir.
Fay yer yer, bu dere yataklarina ait ¢okeller ve yamag dokintileriyle ortlilmektedir. Bu
lokasyonda 2 adet hendek acilmistir. Ilk hendek fayin konumunu belirleme amagli olarak
acilmistir. Hendek yaklasik 60 m uzunluk, 1,5 m genislik ve 3,5 m derinliktedir. Bu hendekte
fayin, Tirkiye Diri Fay Haritasi’'ndaki konumuna gére 20 m daha kuzeyde yer aldigi
goriilmiistiir. Ikinci hendek dere yatagi ¢okelleri icinde 45 m uzunluk, 7 m genislik ve iki
basamak halinde 5,5 m derinlikte a¢ilmistir. Hendekte iyi ¢imentolanmis bir fay zonu ve onun
ondnde yer alan kil, silt, kum ve yer yer iri ¢akillardan olusan ¢okellere rastlanmistir. Hendek
temelini olusturan bu birim iizerine asinmal1 bir tabanla kaba taneli fliiviyal ¢okeller yerlesmistir.
Fliviyal ¢okeller yaklagik 2,5 m kalinlikta bir paket halinde fayi o6rtmektedir. Birim genellikle
kaba taneli c¢akillar, kum, silt paketlerinden olugsmakta olup herhangi bir deformasyon izi
barindirmamaktadir. Bu sebeple birimin Beyaga¢ fayindaki minimum asismik siireyi temsil ettigi
diistiniilmiistiir. Hendek icerisinden #C tarihlemesi icin 11, OSL tarihlemesi igin 5 ornek
alimmistir. Hendek loglar1 ve yas ornekleriyle ilgili ¢aligmalar devam etmektedir. Bu calisma
123G015 nolu TUBITAK projesince desteklenmistir. Denizli Beyagag¢ Belediyesi saha
calismalari siliresince dnemli lojistik kolayliklar saglamstir.
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Paleoseismic Observations Along the Denizli Beyaga¢ Fault: Preliminary Findings

Burak Palavan®, Fatmanaz Delipalta®, Tayyibe Sultan Kiigiikada® Ozlem Yilmaz®, Esra Cetin®,
Dilek Satir-Erdag®, Muhammed Nur Abdullah®, M. Ersen Aksoy®

2 Mugla Sitki Kocman University, Dept. of Mining Engineering, 48050, Mugla, Tlrkiye (corresponding author
brkplvn@outlook.com)

® Mugla Sitk1 Kocman University, Elementary Mathematics Education, 48050, Mugla, Tiirkiye

¢ Mugla Sitki1 Kocman University, Dept. of Geological Engineering, 48050, Mugla, Tiirkiye

4 Nigde Halis Demir University, Dept. of Geological Engineering 51240, Nigde, Tiirkiye

The Denizli-Beyaga¢ fault is located at the easternmost point of the NW-SE oriented faults
between the Buyik Menderes and Gokova grabens; i.e. the Milas fault and the Yatagan-Mugla
fault. It runs roughly parallel to these faults and is located 35 km NW of the Mugla fault.
According to the Active Fault Map of Turkiye by the General Directorate of Mineral Research
and Exploration (MTA), the Beyagag fault is a WNW-oriented normal fault zone approximately
18-km-long and consisting of several parallel segments. The zone is composed of two main
segments. To the north lies the NW-oriented Pmardnii segment, which spans 16.1 km. The
eastern end of this segment is mapped as a series of parallel short faults, ranging in length from
0.6 to 3.4 km. Southeast of these faults is the 5.8 km long WSW-oriented Gericam-Yeni¢cesme
segment.

The Beyaga¢ fault primarily cuts through Miocene terrestrial clastic deposits and Triassic-
Cretaceous neritic limestones. Due to erosional processes along the fault, Quaternary deposits
have been observed only in limited areas. Morphologically, the Pinaronii segment is distinct,
presenting a relief between 300 and 600 m. In contrast, the topography along the Gericam
segment is lower, with a relief ranging from 180 to 240 m.

To determine the paleoseismic activity of the Beyagac fault, we investigated for areas of
Quaternary deposits along the Beyagag fault. Several outcrops exposed faults cutting through the
Miocene terrestrial clastics and their soil horizons at the top, because the faults are exposed
through erosion. Additionally, intense agricultural activities along the fault have made it difficult
to identify suitable locations for paleoseismological investigations. A location with no
agricultural activity was identified on the Gericam segment. At this site, the fault can be traced
by a 60-m-high topographic scarp/hill front. N-S oriented stream beds intersect the scarp, with 5
to 10-m-deep valleys. Here, the fault is overlain by fluvial deposits and slope debris.

Two trenches were excavated at this location. The first trench, pinpoints the fault’s position. It is
60-m-long, 1.5-m-wide and 3.5-m-deep. Faults were observed approximately 20 meters further
north with respect to the Active Fault Map of Turkiye. The second trench was excavated within
the stream bed, 45-m-long, 7-m-wide, and 5.5-m-deep (two stairs). In this trench, we determined
a well-cemented fault zone, along with sediments in the front composed of clay, silt, sand, and
coarse gravel. These sediments form the trench basement and are overlain with a erosional base
by the stream bed deposit The 2.5-m-thick fluvial deposits, cover the fault and consist mostly of
coarse gravel, sand, and silt layers, with no visible signs of deformation. This suggests that the
unit represents a minimum aseismic period for the Beyagag fault.

A total of 11 samples were taken from the trench for radiocarbon (14C) dating, and 5 samples
were collected for Optically Stimulated Luminescence (OSL) dating. The dating process is
ongoing. This study is supported by the TUBITAK project 123G015. During the fieldwork, the
Denizli Beyaga¢ Municipality provided significant logistical support.
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Kuzey Anadolu Fayr Diizce-Kaynash Segmenti Dogu BOliminde Deprem
Tehlikesinin Degerlendirilmesi; 12 Kasim 1999 Diizce Depreminde Bolu Havzasi
Kuzeybatisinda Gozlenen Yapisal Ozellikler (KB Anadolu)

Yasar Ergun Gokten?

a Ankara Universitesi, Jeoloji Miihendisligi B6limii, Ankara (sorumlu yazar gokten@eng.ankara.edu.tr)

17 Agustos 1999 Adapazari-Golciikk depreminde yiizey kirigi doguda  Diizce ovasinin
giineydogusunda ve Aydinpinar kdyiiniin kuzeyinde belirsiz hale gelmisti ki kirilan segmentin
dogudaki sonuydu. Bu sekilde Adapazari-Golciik depreminin yiizey kirigi batiya oldugu kadar
doguya dogru da Diizce ovasinin gilineydogusuna kadar ilerlemisti. 17Agustos’tan sonra
meydana gelen 12 Kasim Diizce depreminde ise yilizey kirigrt Aydmpinar’dan Kaynasli’y1
gecerek Asar suyu vadisine kadar ilerlemisti. Bu deprem sirasinda kirillan segmentin daha
dogusunda Bolu ovasinin kuzeybati boliimiinde gerilme artist meydana gelen bir seri tansiyon
catlagi ile kendini gostermisti.16.03.2023 tarihinde tam bu bodlgede meydana gelen M=4.8
depremi de bu gerilme artisinin sonucuydu. Bu bildirinin amaci, beklenen Istanbul depremi
yaninda dikkatleri bu kesimde de deprem tehlikesi bulunduguna ¢ekmektir.
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Re-Assesment of Seismic Hazard Associated with the Further East of the Duzce-
Kaynash Segment of the North Anatolian Fault (Turkey), Utilising Data Derived
From the Observed Effects of the 12 November 1999 Duizce Earthquake in the Bolu
Basin (NW Anatolia)

Yasar Ergun Gokten®

@ Ankara University, Department of Geological Engineering, Ankara, Turkiye (corresponding author
gokten@eng.ankara.edu.tr)

During 17 August Adapazari-Golciik earthquake of 1999 in Turkey the surface rupture became
unclear in the north of the Aydinpinar village in the southwest of Diizce Basin in its eastern end.
While the surface rupture of the 17 August 1999 Adapazari-Golciik earthquake has propagated
towards west it also propagated towards east until the southeast of Diizce Basin.Thus fault
propagation after 17 August has developed towards east to cause the following Diizce earthquake
in 12 November 1999, and the surface rupture had propagated until Asarsuyu valley through
Kaynasli province. Although an Istanbul earthquake is being waiting for in near future, we aim
in this proceeding to draw the attention of the earth scientists to the further east segment of the
zone pointing to increasing earthquake hazard which has given a sign by developing a series of
tensional gashes in the middle north of the Bolu Basin and an earhquake M=4.8 happened in this
region on 16.03.2023.



ATAG-27. Calhigtay! 30 Ekim-2 Kasim 2024
DOKUZ EYLUL UNIVERSITESI
izmiR




ATAG-27. Calhigtay! 30 Ekim-2 Kasim 2024
DOKUZ EYL!:IL l;lNiVERSiTESi
IZMIR

N
% Ly r%

13 Subat 2024 Erzincan Copler Altin Madeni Heyelaninin Sismik Analizi

Pmar Biiyiikakpinar?, Angela Carrillo-Ponce2®, Ezgi Karasdzen®, Deniz Ertuncay?, Tolga Gérime

8 GFZ Yer Bililmleri Arastirma Merkezi, Potsdam, Almanya (pinar@gfz-potsdam.de)
b Potsdam Universitesi, Potsdam, Almanya

¢ Alaska Fairbanks Universitesi, Fairbanks, ABD

d Ulusal Osinografi ve Uygulamal1 Jeofizik Enstitiisii, Udine, Italya

¢ {stanbul Teknik Universitesi, Istanbul, Tiirkiye.

13 Subat 2023'te, yerel saatle 14:28'de, Tiirkiye'nin dogusunda, Erzincan'da bulunan Copler
Altin Madeni'nin y1gin li¢ malzemesi alaninda yaklasik 6 milyon metrekiip oldugu tahmin edilen
biylk ve o6liimciil bir heyelan meydana geldi. Saniyede yaklasik 12 metre hiza ulasan bu hizlh
akis tipi heyelan, dokuz madencinin 6liimiine neden oldu. Heyelan, bolgesel aglar (AFAD ve
Kandilli) tarafindan yonetilen sismik istasyonlar tarafindan 300 kilometreye kadar uzakliktan
tespit edildi. Hiz dalga formlari, 40 saniye arayla 0,02 ile 0,15 Hz arasinda iki belirgin sinyal
ortaya koydu. Geri projeksiyon yontemi, heyelanin yerini dogru bir sekilde belirlemek ig¢in
kullanildi ve kaynak, dalga formu geri projeksiyonu yoluyla yaklasik 8 kilometrelik bir
hassasiyet marjiyla tespit edildi. Heyelanin kaynak mekanizmasini daha ayrintili analiz etmek
i¢cin, Bayes yontemlerine dayali olasiliksal bir ters ¢oziim semasi kullanarak iki basitlestirilmis
tek kuvvet modeli uyguladik. Bulgular, heyelanin iki tarafli olarak yayildigini, (1) bolgedeki eski
madene dogru kuzeybatiya ve (2) Sabirli Deresi'nin ana vadisine dogru kuzeydoguya hareket
ettigini gdstermektedir. iki kuvvetin tahmini biiyiikliikleri F1 = (5,9 £ 0,5) x 10° Nve F2 = (1,2 +
0,2) x 10 N olup, Mw = 3,7'lik toplam moment salinimina karsilik gelmektedir. Bu sonuglar,
heyelan sonras1 ylizey geometrisini goOsteren saha arastirmalari ve SAR goriintiileri ile
uyumludur.
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The Seismic Analysis of the Landslide of the Erzincan Copler Gold Mine on
February 13, 2024

Pmar Biiyiikakpinar?, Angela Carrillo-Ponce2®, Ezgi Karastzen®, Deniz Ertuncay?, Tolga Gérime

@ GFZ German Research Centre for Geosciences, Potsdam, Germany (pinar@gfz-potsdam.de)
b University of Potsdam, Potsdam, Germany

¢ University of Alaska Fairbanks, Fairbanks, USA

4 National Institute of Oceanography and Applied Geophysics, Udine, Italy

¢ Istanbul Technical University, Istanbul, Turkey.

On February 13, 2023, at 14:28 local time, a massive and deadly landslide, estimated to be
approximately 6 million cubic meters, occurred in the heap leach material area of the Copler
Gold Mine in Erzincan, Eastern Turkey. This fast-flow type of landslide, which reached the
velocity of around 12 meters per second, killed nine miners. The landslide was detected up to
300 kilometers away by seismic stations operated by regional networks (AFAD and KOERI).
Velocity waveforms showed two distinct signals between 0.02 and 0.15 Hz, 40 seconds apart.
The back-projection method was used to accurately locate the landslide, and the source was
detected with an uncertainty of about 8 kilometers. To further analyze the source mechanism of
the landslide, we applied two simplified single-force models using a Bayesian bootstrap-based
probabilistic inversion scheme. The findings suggest that the landslide propagated bilaterally,
moving (1) northwest toward the old mine in the area and (2) northeast toward the main valley of
Sabirli Stream. The estimated magnitudes of the two forces are F1 =(5.9+0.5) x 10° Nand F2 =
(1.2 £ 0.2) x 10" N, corresponding to a total moment release equivalent to Mw=3.7. These
results are consistent with field surveys and SAR imagery showing the post landslide surface
geometry.
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Dogu Anadolu Fayindaki Palu ve Piitiirge Segmentlerinin intersismik Donemdeki
Davramislarn

Seda Ozarpaci®, Ugur Dogan®, Semih Ergintav®, Ziyadin Cakir®, Alpay Ozdemir?, Efe Turan
Ayruk?, Ilay Farimaz®, Muhammed Turgut?, Binali Bilal Beytut?

a Yildiz Teknik Univ., insaat Fakiiltesi, Harita Miih. Bol., 34220, Esenler, STANBUL (seda.ozarpaci@gmail.com)
b Bogazigi Univ., Kandilli Rasathanesi ve Deprem Arastirma Enstitiisii, Jeodezi, 34680, Uskiidar, ISTANBUL

¢ Istanbul Teknik Univ., Maden Fakiiltesi, Jeoloji Miih. Bél., 34469, Sartyer, ISTANBUL

d Adiyaman Univ., Mihendislik Fakltesi, ADIYAMAN

Dogu Anadolu Fay1 (DAF), Dogu Akdeniz’deki kitasal transform sistemlerinden biridir ve
kuzeydoguda Karliova (Bingdl) ile giineybatida Tiirkoglu (Kahramanmarag) arasinda yaklagik
420 km uzunluga sahiptir. 24 Ocak 2020'de meydana gelen Mw 6.8 biiyiikliigiindeki Sivrice ve 6
Subat 2023’de meydana gelen Mw7.8 ve Mw7.6 biiylikliigiindeki Kahramanmaras depremleri,
bu sol yonlii dogrultu atimli fayin sismik potansiyelini bir kez daha gozler 6niine sermistir.

Bu ¢alisma, Dogu Anadolu Fay Zonu lzerindeki Palu segmenti boyunca ve Pliturge segmentinin
kuzeydogusunda sismik ve asismik bolgeleri belirlemeyi amaglamaktadir. Calisma, asismik
bolgelerdeki kayma hizin1 ve derinligini belirlemeye ve bu hizlar1 uzun donem hizlarla
karsilagtirmaya odaklanmaktadir. Bu amagla, fay hattina yakin ve fay hattina dik profiller
boyunca bir GNSS ag1 kurulmus ve bu ag, 24 Ocak 2020'de Tiirkiye'de meydana gelen Mw 6.8
biiyiikliigiindeki Sivrice (Elazig) depreminden 6nce ve sonra izlenmistir. Sonuglar elastik yer
degistirme modeli kullanilarak modellenmis ve fay boyunca kayma parametreleri raporlanmaigtir.
Elde edilen sonuglar, Palu segmenti boyunca ylizey kaymasmin yillik 5.5 mm (95% giiven
araligiyla 3.2 — 7.8 mm) ile 6.8 mm (95% giiven araligiyla 5.2 — 8.4 mm) arasinda degistigini
gostermektedir. Bolgedeki en yiiksek kayma hiz1 ise Hazar Golii'niin kuzeydogusunda, yillik 6.8
mm (95% giliven araligiyla 5.2 — 8.4 mm) olarak gozlemlenmis olup, bu deger yaklasik olarak
uzun donem hizin %70'ine tekabiil etmektedir.

Bu calisma TUBITAK 114Y250 ve 118Y435 numarali ve FBA-2024-6101 kodlu YTU BAP
projeleri ile desteklenmektedir.



ATAG-27. Calhigtay! 30 Ekim-2 Kasim 2024
DOKUZ EYL!:IL l;lNiVERSiTESi
IZMIR

N
b s »"

Interseismic Behavior of the Palu and Putirge Segments on the East Anatolian
Fault

Seda Ozarpaci®, Ugur Dogan?, Semih Ergintav®, Ziyadin Cakir®, Alpay Ozdemir?, Efe Turan
Ayruk?, Ilay Farimaz®, Muhammed Turgut?, Binali Bilal Beytut?
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ISTANBUL

¢ Istanbul Technical University, Faculty of Mines, Department of Geological Engineering, 34469, Sariyer,
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4 Adiyaman University, Faculty of Engineering, ADIYAMAN

The East Anatolian Fault (EAF) is one of the continental transform fault systems in the Eastern
Mediterranean, extending approximately 420 km between Karliova (Bingdl) in the northeast and
Tiirkoglu (Kahramanmaras) in the southwest. The Mw 6.8 Sivrice earthquake on January 24,
2020, and the Mw 7.8 and Mw 7.6 Kahramanmaras earthquakes on February 6, 2023, have once
again highlighted the seismic potential of this left-lateral strike-slip fault.

This study aims to identify seismic and aseismic zones along the Palu segment and the
northeastern part of the Putlirge segment on the East Anatolian Fault Zone. The focus is on
determining the creep rate and depth in aseismic zones and comparing these rates with secular
velocities. For this purpose, a GNSS network was established along profiles perpendicular to and
near the fault, which was monitored before and after the January 24, 2020, Mw 6.8 Sivrice
(Elaz1g) earthquake in Tiirkiye. The results were modeled using an elastic dislocation model, and
creep parameters along the fault were reported. The findings indicate that surface creep along the
Palu segment varies between 5.5 mm/yr (with a 95% confidence interval of 3.2 — 7.8 mm/yr) and
6.8 mm/yr (with a 95% confidence interval of 5.2 — 8.4 mm/yr). The highest creep rate in the
region, 6.8 mm/yr (5.2 — 8.4 mm/yr, 95% confidence interval), was observed northeast of Lake
Hazar, accounting for approximately 70% of the secular velocity.

This study is supported by TUBITAK projects 114Y250, 118Y435 and YTU BAP project code
FBA-2024-6101.
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Gokova Korfezi Dogusunda Aktif Tektonik Aktivitenin GNSS Olciileriyle izlenmesi

Muhammed Turgut®, Seda Ozarpaci®, Alpay Ozdemir?, Efe T. Ayruk?, ilay Farimaz Ayruk?,
Binali Bilal Beytut®, Ugur Dogan® ve Aynur Dikbas®

2 Yildiz Teknik Universitesi Harita Miihendisligi Boéliimii, 34220 Esenler, istanbul (sorumlu yazar
muhammed.turgut@yildiz.edu.tr)

b istanbul Universitesi-Cerrahpasa, Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii, 34320, Blyiik¢ekmece,
Istanbul

Ege Bolgesi diinyada en yogun sismik aktivitenin izlendigi alanlardan biridir. Bati Anadolu
Genisleme Bolgesi igerisinde yer alan tektonik yapilar ve giineyde Helen Yayi bolgede ¢ok
saylida depremin meydana gelmesine neden olan onemli yapilardir. Bolgede siklikla Mw>4
biiyiikliigiinde depremler kaydedilmektedir. 21 Temmuz 2017 tarihinde Gokova Korfezi
icerisinde meydana gelen Mw=6.7 biiytikliigindeki deprem, bolgedeki en gilincel depremlerden
biridir. Gokova Korfezi yakin dogusunda da sismik aktivite izlenir. Bu kesimde izlenen sismik
aktiviteye ragmen, Tiirkiye Diri Fay Haritasi’nda herhangi bir aktif fay yer almamaktadir. Burada
haritalanmig aktif bir fayin bulunmamasi ileri aktif tektonik calismalarin yapilmasina iligkin
meraki artirmigtir.  Bu ¢alisma kapsaminda, bolgede gozlenen jeomorfolojik yapilar ve sismik
aktivite nedeniyle, Gokova Korfezi dogusunda, Akyaka-Ula arasinda aktif faylarin varligt GNSS
(Global Navigation Satellite System) 6lgmeleriyle aragtirilmaktadir. Bu amagla, 2021 yilindan
itibaren kampanya tipi GNSS o&lgmeleriyle ve siirekli 6lgme yapan GNSS istasyonlarinin
verileriyle bolge gozlenmeye baslanmustir.

Calisma bolgesinde bulunan 19 Adet TUSAGA-AKktif (Tiirkiye Ulusal Sabit GNSS Agi-Aktif)
istasyonu, 8 adet TUTGA (Tiirkiye Ulusal Temel GNSS Ag1) noktasit ve 16 adet ekibimiz
tarafindan tesis edilen kampanya GNSS noktasinda veri toplanmistir. Tesis edilen kampanya
GNSS noktalari, bolgedeki tektonik aktivitenin belirlenebilmesi i¢in, potansiyel faylara hem
yakin hem de uzak alanlarda stratejik olarak yerlestirilmistir. GNSS verileri, Bernese GNSS V5.2
yazilimi kullanilarak degerlendirilmisti. TUSAGA-Aktif istasyonlarindan ve TUTGA
noktalarindan elde edilen uzun siireli (2015-2024) verilere dayali zaman serileri olusturulmus ve
GNSS istasyon ve noktalara iligkin hiz kestirimi yapilmistir. Elde edilen sonuglara gore bolgede
istatistiksel olarak anlamli bir hiz alan1 belirlenmis ve bdlgenin yilda yaklasik 30 + 2 mm hizla
giineybat1 yoniinde hareket etmekte oldugu saptanmastir.

Bu calisma, TUBITAK CAYDAG 121Y300 no.lu proje ile desteklenmektedir.
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Observation of Active Tectonic Activity in the Eastern Gokova Gulf Using GNSS
Measurements
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2 Yildiz Technical University, Department of Geomatic Engineering, Istanbul, Tiirkiye (corresponding author
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The Aegean Region is one of the most seismically active regions on the earth. The tectonic
structures in the Western Anatolian Extension Zone and the Hellenic Arc to the south are key
features that cause numerous earthquakes in the region. Earthquakes with a magnitude greater
than Mw 4 are frequently recorded in the region. The earthquake that occurred on July 21, 2017,
in Bodrum Mw 6.7 increased curiosity about the region due to the seismic activities in the Gulf
of Gokova and the absence of an active fault in the area according to the active fault map
published by the General Directorate of Mineral Research and Exploration (MTA).The absence
of mapped active faults has increased interest in conducting further active tectonic studies. In
this study, the existence of active faults between Akyaka and Ula, located to the east of the
Gokova Gulf, is being investigated through GNSS (Global Navigation Satellite System)
measurements, prompted by the observed geomorphological structures and seismic activity in
the region. For this purpose,the region has been monitored since 2021 using campaign-type
GNSS measurements and data from continuously operating GNSS stations.

In the study area, data has been collected from 19 CORS-TR (Turkey National Permanent GNSS
Network- Active) stations, 8 Turkey National Fundamental GNSS Network (TNFGN) sites, and
16 campaign GNSS points which is established by our team. The GNSS Network stations were
strategically placed in both near fielde and far field to the potential fault to determine the tectonic
activity in the region. The data was evaluated using the Bernese 5.2 software according to
principle of relative positioning. Long-term (2015-2024) time series have been established based
on data obtained from CORS-TR stations and TNFGN sites, and velocity estimates for the GNSS
stations and points have been made. According to the results obtained, a statistically significant
velocity field has been identified in the region, indicating that the area is moving southwest at an
approximate rate of 30 £ 2 mm per year.

This work is supported by TUBITAK CAYDAG Project Number 121Y300.
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Teke Yarimadasr’nin Giiney Kesiminin Morfotektonik Evrimi: Basamak Sekilli ve
Batik Polyelerin Olusumu

Ugur Dogan®, Ali Kogyigit®, Mesut Simsek®

2 Ankara Universitesi Cografya Boliimii 06100 Sihhiye-Ankara, Tiirkiye (sorumlu yazar geoankara@gmail.com)
® Orta Dogu Teknik Universitesi, Jeoloji Miihendisligi Aktif Tektonik ve Deprem Arastirma Lab., Ankara-TUrkiye

¢ Hatay Mustafa Kemal Universitesi Cografya Bolim, Ttrkiye

Onceki c¢aligmalarda genislemeli tektonik rejim denetimindeki sahalarda olusan grabenlerde
polye ve polye sistemlerinin gelistigi ortaya konulmustur. Bazi kiy1 kusaklarinda ise karstik
yersekilleri ve yeralt1 karst sistemleri, yiiksek sahalardan deniz seviyesinin altina kadar
uzanmaktadir. Bu tlir arazilerin en iyi Ornekleri Adriyatik Denizi’nin kuzeydogu kiyilart ile
Tiirkiye’nin Akdeniz kiyilarinda gozlemlenmektedir. Akdeniz kiyilarinda bu tiir bir karstik
gelisimin en iyi gortildigi yerlerin basinda da Teke Yarimadas: gelir. Bu ¢aligmada batida Kas,
doguda Demre, kuzeyde Kasaba ve giineyde Kekova Adasi’na kadar uzanan karstik platonun
jeomorfolojik gelisimi ele alinmistir. Calisma kapsaminda sahada yapisal jeoloji, tektonik
jeomorfoloji (asili vadiler, drenaj 6zellikleri vb.), karst jeomorfolojisi ve fliivyal jeomorfolojiye
iligkin veriler toplanmistir. Ardindan elde edilen bu verilerle birlikte onceki caligsmalarda
saptanmis olan Ge¢ Kuvaterner goreceli deniz seviyesi degisimlerine iliskin sonuclar ile
batimetrik veriler, denizalti karst kaynaklari, deniz magaralar1 ve yakin kiyiya ait tektonik-sismik
veriler birlikte degerlendirilmistir. Calismada faylar haritalanmis, tektonik denetimli basamakli
polyeler ve batik polyelerin jeomorfolojik gelisim siireci ortaya konmustur. Aktif tektonigin ve
tektonik yapilarin jeomorfoloji lizerindeki denetiminin agik olarak goriildiigii basamak seklindeki
polyeler ve denizaltina batmig/batik polyeler bolgeyi Bati Toroslardaki diger polye sahalarindan
ayirmaktadir.
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Morphotectonic Evolution of the Southern Part of Teke Peninsula: The Formation
of Cascade Type and Submerged Poljes
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Research Lab., Ankara, Turkiye
¢ Hatay Mustafa Kemal University Department of Geography, Hatay, Turkiye

In previous studies has been revealed that polje and polje systems developed in grabens formed
in areas under the control of extensional tectonic regimes. However, in some coastal zones, karst
landforms and underground karst systems extend from high areas to under the sea. The best
examples of such lands are observed on the northeastern coasts of the Adriatic Sea and the
Mediterranean coasts of Tirkiye. Teke Peninsula is where this kind of karst development is best
seen on the Mediterranean coast. In this study, the geomorphological development of the karst
plateau extending from Kas in the west, Demre in the east, Kasaba in the north, and Kekova
Island in the south, This study has been completed with the data collected from direct structural
geology in the field, tectonic geomorphology (hanging valleys, drainage features, etc.), karst
geomorphology, fluvial geomorphology studies. Then, these data will be evaluated together with
the results of Late Quaternary relative sea level changes determined in previous studies and
bathymetric data, submarine karst resources, sea caves and tectonic-seismic data of the near
shore. In the study, faults were mapped and the geomorphological development process of
tectonically controlled cascade-types poljes and submerged poljes was revealed. The step-shaped
poljes in this area, where the control of active tectonics and tectonic structures on
geomorphology are seen, distinguish it from other poljes areas in the Western Taurus Mountains.
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Cine Fayr’min (Aydin) Holosen Deprem Etkinligine Iliskin Paleosismolojik Ilk
Bulgular, Bat1 Anadolu, Turkiye
Ahmet Bayrak?, Ak Kiirger?, Cagatay Cal®, Oguzhan Yalvag?, Halil Giirsoy®, Hasan Elmaci?®

a Maden Tetkik ve Arama Genel Miidiirligii Jeoloji Etiitleri Dairesi Baskanligi, Aktif Tektonik
ve Karst Arastirmalar1 Koordinatorliigli, 06530 Cankaya, Ankara (ahmet.bayrak@mta.gov.tr)

b Cumhuriyet Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 58140 Merkez,
Sivas

Cine Fay1 (CF), Bati Anadolu’da KB-GD dogrultusunda uzanan ¢apraz ve yari grabenleri
sinirlandiran normal faylara Ornek teskil edebilecek faylardan biridir. Blylk Menderes
Grabeni’nin giineyinde, Savrandere (Efeler, Aydin) ile Karahayit (Cine, Aydin) arasinda K55°B
dogrultusunda uzanan, giineybatiya egimli CF, 23 km uzunluga sahip olup, Tiirkiye Diri Fay
Haritasi’'nda Kuvaterner fay1 olarak tanimlanmistir. CF uzanimi boyunca, cogunlukla kuzeydeki
Menderes masifine ait metamorfitlerle gtineydeki Neojen yasli kirintili kayalarin ve Kuvaterner
cokellerin dokanagini olusturur.Yer yer Neojen ve Kuvaterner ¢okellerini keser. Cine yari
grabenini kuzeydogudan sinirlayan CF’nin aktif tektonik ozelliklerini belgeleyen c¢izgisel fay
sarpliklari, askida kalmis vadiler, tiggen ylizeyler gibi tektonomorfolojik veriler bulunmaktadir.
CF, kritik bir miihendislik yapisi olan Topcam Baraj1 ve Hidroelektrik Santrali aksinin yaklagik
300 m gilineybatisindan gegmektedir. S6z konusu miithendislik yapis1 CF’nin taban blogunda yer
almaktadir. Bu ¢alismada, CF’nin aktif tektonik ozellikleri arastirilmigs ve deprem tarihgesinin
arastirilmasi1 amaciyla paleosismolojik hendek ¢alismalar1 gergeklestirilmistir.

CF, birbirinden sola dogru sigrama yapilari ile ayrilan ii¢ geometrik fay segmentinden
olusmaktadir. Bu segmentler kuzeybatidan giineydoguya dogru sirasiyla Bocek, Altinova ve
Karahayit segmentleri olarak isimlendirilmislerdir. Gorgiil yaklasimla, CF’nin iiretebilecegi en
bliyiik deprem Mw 6,65, en biiyiik yer degistirme miktar1 ise 1,15 m olarak hesaplanmistir. CF
tizerinde yiritiilen kinematik analiz ¢aligmalarinda fayin neredeyse saf (pure) normal faylanma
karakterinde oldugu tespit edilmistir. Bu ¢alismada, CF’nin 11 km uzunlugundaki Altinova
Segmenti iizerinde, Altinova ve Unliice mahallelerinde paleosismolojik hendek g¢alismalari
gerceklestirilmistir. Altinova hendeginde, fay koluviyal kama geometrisi ve fay kollarinin
yukariya dogru sonlanmasi gibi paleosismolojik Olciitlere gore 4 deprem tanimlanmistir.
Altinova hendeginde gilincel depremlerin kestigi seviyelerde seramik parcalari tespit edilmistir.
In the Altinova trench, ceramic fragments have been found at levels intersected by recent
earthquakes. Bu veri, CF’nin  Holosen aktivitesinin kuvvetli bir verisi olarak
degerlendirilmektedir. This data is considered a strong indicator of the Holocene activity of the
Cine Fault (CF). Altinova Segmenti’nin giineydogusunda 50 m uzunlugunda, 6 m derinliginde
ve 6 m genisliginde kazilan Unliice Hendegi’nde CF’nin Holosen deprem etkinligini kanitlayan
cok onemli bulgulara ulasilmistir. Unliice Hendegi’nde, MTA Arkeologlar1 tarafindan Roma
donemine ait oldugu degerlendirilen bir kiiltiir kat1 igerisindeki kolonlarin fay tarafindan tahrip
edilerek devrildigi tespit edilmistir. Bu veri, CF’nin yaklasik 2000 yildan giliniimiize kadar gecen
zaman araliginda iki deprem irettigini, dolayisiyla Holosen aktif bir fay oldugunu
kanitlamaktadir. Altmova ve Unliice hendeklerinde tanimlanan depremlerin tarihlendirilmesi
amaciyla derlenen radyokarbon (**C) numunelerinin analiz sonuglari, CF’nin paleosismolojik
tarihgesine 151k tutacaktir. CF iizerinde yiiriitiilen paleosismoloji ¢alismalari, Bati Anadolu’daki
capraz normal faylarin da Holosen aktif fay mertebesinde degerlendirilmesi gereken aktif faylar
olabilecegini gostermistir. Topcam Baraji ve Hidroelektrik Santrali’nin CF’nin taban blogu
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iizerinde yer almasi, bolge i¢in ayrica risk olusturmakta olup, ileri miihendislik ¢alismalarinda
mutlaka CF’nin dikkate alinmasi1 onerilir.
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First Paleoseimological Findings Regarding the Holocen Activity of the Cine Fault
Ahmet Bayrak?, Ak Kiircer®, Cagatay Cal®, Oguzhan Yalvag?, Halil Giirsoy®, Hasan Elmaci?®
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The Cine Fault (CF) is one of the faults that can be as an example of normal faults that delimit
both cross grabens and half-grabens extending in a northwest-southeast direction in Western
Anatolia. Located south of the Bllylk Menderes Graben, the Cine Fault (CF) extends between
Savrandere (Efeler, Aydin) and Karahayit (Cine, Aydin) in a N55°W direction, has a southwest
dip, and measures 23 km in length. It is classified as a Quaternary fault on the Active Fault Map
of Turkiye. Along the CF extension, it predominantly forms the contact between the
metamorphics of the Menderes Massif in the north and the Neogene clastic rocks and Quaternary
sediments in the south. It cuts through Neogene and Quaternary sediments in some places. The
Cine Fault (CF), which bounds the Cine half-graben from the northeast, has
tectonomorphological data such as linear fault scarps, hanging valleys, and triangular facets that
display its active tectonic features. The Cine Fault (CF) passes approximately 300 m southwest
of the Topcam Dam and Hydroelectric Power Plant, an critical engineering structure. In this
study, the active tectonic features of the Cine Fault (CF) were investigated, and
paleoseismological trench studies were conducted to explore its earthquake history.

The CF consists of three geometric fault segments separated from each other by left step-overs.
These segments are named Bocek, Altinova, and Karahayit segments, from northwest to
southeast, respectively. According to the empirical approach, the maximum earthquake that the
Cine Fault (CF) could generate is calculated to be Mw6.65, with the maximum displacement
amount estimated to be 1.15 m. Kinematic analysis studies conducted on the Cine Fault (CF)
have determined that the fault exhibits an almost pure normal faulting character. In this study,
paleoseismological trench studies were conducted on the Altinova Segment of the Cine Fault
(CF), which is 11 km long, in the neighborhoods of Altinova and Unliice. In the Altinova trench,
four earthquakes have been identified based on paleoseismological criteria such as the colluvial
wedge geometry of the fault and the upward termination of the fault branches. In the Altinova
trench, ceramic fragments have been found at levels intersected by recent earthquakes. This data
is considered clear evidence of the Holocene activity of the Cine Fault (CF). In the Unliice
Trench, which was excavated to a length of 50 m, a depth of 6 m, and a width of 6 m in the
southeast of the Altinova Segment, significant findings have been obtained that provide evidence
of the Holocene seismic activity of the Cine Fault (CF). In Unliice trench, it has been determined
that columns within a cultural layer, evaluated to date back to the Roman period, were destroyed
and toppled by the fault, as identified by MTA archaeologists. This data demonstrates that the
Cine Fault (CF) has produced two earthquakes in the approximately 2000-year period up to the
present, thereby proving that it is an active fault in the Holocene. The analysis results of the
radiocarbon (**C) samples collected for dating the earthquakes identified in the Altinova and
Unliice trenches will shed light on the paleoseismic history of the Cine Fault (CF).
Paleoseismological studies conducted on the Cine Fault (CF) have shown that cross normal
faults in Western Anatolia may also be active faults that should be evaluated at the level of
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Holocene active faults. The placement of the Topgam Dam and Hydroelectric Power Plant on the
footwall of the Cine Fault (CF) poses additional risks for the region, and it is strongly
recommended that the CF be taken into account in future engineering studies.
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Orhangazi Fayr’mn Paleosismolojik Ozelliklerinin On Bulgulari, Giiney Marmara,
Tarkiye

Seray CINAR YILDIZ?, Siiha OZDENP, Ozkan ATESS, Fatih BURSALI?

aCOMl;_T, Lisansiistii Egitim Enstitiisii, 17100, Canakkale
PCOMU, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 17100, Canakkale
CQZOMU, Can Meslek Yuksekokulu, Madencilik ve Maden Cikarma Bolimii, 17400, Canakkale

Bu c¢alisma Orhangazi Fayi’nin paleosismolojik ozeliklerini ortaya ¢ikarmak amaciyla
yapilmustir. Orhangazi Fayi, Tiirkiye Diri Fay Haritasi’'nda KB-GD uzanimli yaklagik 30 km
uzunlugunda olup, verev atimli normal fay olarak tanimlanmistir. Fay, batida Safran kdytlinden
baslayarak GB’ya dogru Sogucak, Esadiye, Sugdren, Ortakdy, Uregil, Cakirli, Keramet ve
Boyalica’ya kadar devam eder. iznik Gélii igerisindeki uzanimi bilinmemektedir. Fay tiim
uzanimi boyunca genel olarak KB’da KD’ya, GD’da ise GB’ya egimlidir. Bu calisma
kapsaminda fay boyunca iki ayr1 lokasyonda iki hendek calismasi gergeklestirilmistir. {1k hendek
fayin en KB ucunda Hacimehmet kdyiiniin hemen batisinda yer almaktadir. K 20° D dogrultulu
bu hendekte birbirlerine paralel birden ¢ok fay tespit edilmistir. Bu faylar BKB-DGD dogrultulu
ve yiiksek egim miktarlarina sahiptirler. Bu hendekte bir olay seviyesi tespit edilmistir.
Orhangazi Fayi lizerinde agilan ikinci hendek yine faymm KD ucunda yer alan Safran kdyiiniin
hemen GB’sinda yer almaktadir. K 10° D dogrultulu agilan hendekte birbirine paralel olarak D-B
dogrultulu gilineye egimli bes adet normal fay ve en az ¢ adet olay seviyesinin yizeye kadar
ciktig1 tespit edilmistir. Bu fayin, KKD-GGB dogrultulu genisleme rejimi altinda gelismis verev
atimli normal fay olarak gilinimiizde calistig1 sonucuna varilmigtir. Hendeklerde belirlenen
depremleri tarihlendirmek amaciyla alman *C ve OSL numunelerinin analiz sonuglari
beklenmektedir.

Not: Bu ¢aligma TUBITAK 123G013 no’lu proje tarafindan desteklenmektedir.
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Preliminary Findings on Paleoseismological Features of the Orhangazi Fault,
Southern Marmara, Turkiye
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bCOMp, Faculty of Engineering, Department of Geological Engineering, 17100, Canakkale
¢COMU, Can Vocational School, Department of Mining and Mineral Extraction, 17400, Canakkale

This study was carried out to reveal the paleoseismological characteristics of the Orhangazi
Fault. Orhangazi Fault is approximately 40 km long with a NW-SE direction on the Active Fault
Map of Tirkiye and is determined as an oblique normal fault. The fault slopes towards NE in
NW and SW in SE throughout its entire extension. Within the scope of this study, two trench
studies were carried out in two different locations along the fault. The first trench is located at
the most NW end of the fault, near Hactmehmet Village. This pair in the N 20° E direction was
immediately detected parallel to each other. WNW-ESE trending and high inclined normal faults
have been observed. An event level has been detected in this trench. The second trench opened
on the Orhangazi Fault is located immediately SW of Safran Village, which is also located at the
NE end of the fault. In the trench opened in the N 10° E direction, five E-W directed south-
dipping normal faults and at least three event detected on the fault zone. This fault was
developed under the extensional regime in the NNE-SSW direction and continues today as
oblique-slip normal fault. The results of 14C and OSL dating samples taken from event levels in
the trenches are separated.

Note: This study is supported by TUBITAK project number 123G013.
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Deprem Aninda Kentsel Alanda Insan Davramslar1 ve Kacis Rotalarma Etki Eden
Mekéansal Faktorlerin Incelenmesi
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® Dokuz Eyliil Universitesi, Mimarlik Fakiiltesi, Sehir ve Bélge Boliimii, D.E.U. Mimarlik Fakiiltesi Dekanlig
Tinaztepe Kampiisii, Dogus Caddesi No:207/K , 35390, Buca, izmir

Bu calismanin amaci, biiylik bir depremin ardindan bireylerin binadan ¢ikis anindan itibaren
yaya olarak izledikleri kagis giizergahlarin1 ve bu gilizergahlarin se¢iminde etkili olan mekansal
faktorleri anlamaktir. Arastirma, 2020 Ege Denizi Depremi’ni deneyimleyen 30 iiniversite
Ogrencisi lizerinde gerceklestirilmis olup, katilimcilarin deprem anindaki kagis davranislari
haritalar iizerinde analiz edilmistir. Anketler araciligi ile bireylerin deprem aninda aldiklari
kararlar, eylemleri, kacis icin tercih ettikleri bolgeler ve bu bolgelere ulasim i¢in tercih ettikleri
rotalar hakkinda veri toplanmistir. Bu anketlere bagli olarak kagilan bolgelerin (bos alan vs.),
kagis sirasinda kullanilan rotalardaki (bina yogunlugu ve yol ag1 vb.) mekansal 6zellikler analiz
edilmistir. Elde edilen sonuglar, Izmir'in deprem gec¢misi ve mevcut sismik riski géz oniinde
bulundurularak mekansal faktorlerin tahliye kararlar iizerindeki etkilerini aragtirmakta ve insan
davranislarini anlamaya yonelik 6nemli veriler saglamaktadir. Ayrica, bireylerin giivenli alanlara
ulasirken tercih ettikleri giizergahlarin analizi, gelecekteki deprem risklerini azaltmaya yonelik
tedbirlerin gelistirilmesi agisindan 6nemli ipuglar1 sunmaktadir.
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Investigation of Human Behaviors and Spatial Factors Influencing Escape Routes in
Urban Areas during Earthquakes

Cisem Seyhan?, Ebru Cubukgu?

@ Department of Urban and Regional Planning, Dokuz Eylul University Faculty of Architecture, Tiaztepe Campus,
Dogus Street No: 207/K, 35390 Buca, Izmir, Turkey (cisemseyhann@gmail.com)

b Department of Urban and Regional Planning, Dokuz Eylul University Faculty of Architecture, Tinaztepe Campus,
Dogus Street No: 207/K, 35390 Buca, Izmir, Turkey

The aim of this study is to understand the escape routes that individuals follow on foot from the
moment they exit a building after a significant earthquake, as well as the spatial factors that
influence the selection of these routes. The research was conducted with 30 university students
who experienced the 2020 Aegean Sea earthquake, and the participants' escape behaviors during
the earthquake were analyzed via maps. The surveys examine the decisions made by individuals
during the earthquake, including their actions, destinations, and route preferences. Based on
these surveys, the spatial characteristics of the destinations (empty space, etc.) and the routes
used during the escape (building density and road network, etc.) were analyzed. The results,
considering Izmir's earthquake history and current seismic risk, investigate the effects of spatial
factors on evacuation decisions and provide significant data for understanding human behaviors.
Furthermore, analyzing the routes chosen by individuals to reach safe areas offers valuable
insights for developing measures aimed at reducing future earthquake risks.
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Karahayit Fay1 Boyunca Drenaj Alanlarmmin Tektonik Etkilere Jeomorfolojik
Yanitlan

Savas Topal?

2 Pamukkale Universitesi, Jeoloji Miihendisligi, Béliimii, Denizli, Tiirkiye (sorumlu yazar savastopal@pau.edu.tr)

Aktif tektonik bolgelerde topografyanin, iist kabugun deformasyon oranlarini ve modellerini ne
sekilde etkiledigini anlamak, tektonik jeomorfoloji calismalarinin ana hedeflerinden biridir.
Nehir sistemlerinin drenaj diizeni, tektonik siireclerle dogrudan iliskili degisikliklere karsi son
derece hassas olup, bolgedeki tektono-jeomorfik olaylarin olusumuna ve ilerleyisine dair dnemli
kayitlar tutar. Bu baglamda, yeryiizii sekillerinin evrimi, bireysel drenaj havzalarinin gelisiminin
bir sonucu olarak karsimiza c¢ikar. Jeomorfolojik analizler yoluyla tektonik deformasyon
oranlarinin hesaplanmasi, aktif faylarin karakterini anlamada yaygin olarak kullanilan bir
yontemdir. Giliniimiizde, Sayisal Yiikseklik Modelleri (SYM), drenaj havzalarinin morfotektonik
Ozelliklerini incelemek ic¢in kiiresel Ol¢ekte Onemli bir ara¢ olarak One c¢ikmaktadir. Bu
calismada, Karahayit Fayi’nin sinirladig1 dag onleri ve drenaj alanlarinda yapilan jeomorfik indis
hesaplamalariyla, faymn boélgedeki erozyondan daha baskin bir sekilde drenaj havzalarimin
gelisimine etki ettigi ve yiikselme siireclerinin biiyiik Ol¢iide bu faydan kaynaklandigi
belirlenmistir.
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Geomorphological Responses of Drainage Areas along the Karahayit Fault to
Tectonic Effects

Savas Topal?

@ Pamukkale University, Department of Geological Engineering, Denizli, Tirkiye (corresponding author
savastopal@pau.edu.tr)

Understanding how topography in active tectonic regions influences deformation rates and
patterns in the upper crust is a primary objective of tectonic geomorphology studies. River
drainage systems are highly sensitive to tectonically driven changes and preserve key records of
the formation and progression of tectono-geomorphic processes within their boundaries. In this
context, the evolution of landforms is a direct outcome of the development of individual drainage
basins. Evaluating tectonic deformation rates through geomorphological analyses is a widely
adopted method for characterizing the nature of active faults. Today, Digital Elevation Model
(DEM) are globally recognized as a vital tool for analyzing the morphotectonic characteristics of
drainage basins. In this study, geomorphic indices were applied to analyze the drainage areas
along the Karahayit Fault. The results revealed that the fault plays a more dominant role in the
development of drainage basins compared to erosion, with the uplift in the region largely driven
by fault activity.
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Guney-Bati Anadolu’da Paleosismoloji Calismalari
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Kicukada?, Yaren Sena Cetin®, Muhammed Nur Abdullah?, Atilla Koyuncu?
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dEskisehir Teknik Universitesi, Yer ve Uzay bilimleri Enstitiisti, 26555, Eskisehir, Tiirkiye

¢Nigde Halis Demir Universitesi, Jeoloji Miihendisligi 51240, Nigde, Tiirkiye

fMugla Sitk1 Kogman Universitesi, Maden Miihendisligi, 48050, Mugla, Tiirkiye

9Mugla Sitk1 Kogman Universitesi, Ilkogretim Matematik Ogretmenligi, 48050, Mugla

Guney-Bati1 Anadolu’da hem karada hem denizde, yikici deprem iiretme potansiyeli olan birgok
diri fay bulunmaktadir. Bu faylar, diinyanin sismik olarak en aktif bolgelerinden biri olan
Helenik yayin etkisindedir. Bélgedeki baslica faylar Milas fayi, Mugla-Yatagan fayi, Gokova
fay1, Beyagac fayi, Fethiye-Burdur fay zonu ve Pliny-Strabo fay zonudur. Bu faylar, tarih
boyunca bir¢ok yikict depreme neden olmussa da bolge ve 6zellikle sahil beldeleri yogun bir
konut insaati ve goc¢ baskisi altindadir. Bu agidan degerlendirildiginde bolge faylarinin
paleosismolojik agidan incelenmesi ve davraniglarinin ortaya konulmasi 6nem arz etmektedir.
Onceki paleosismoloji arastirmalarma gére, Milas fay1 iizerinde son 9746 yil igin 2 deprem izi
belirlenmistir. En son meydana gelen deprem M.O. 2963 ila 1072 yillar1 arasinda
yaslandirilmistir. Yatagan fayinda, 2 ayr1 ¢alismada, son 2289 yil i¢in 1 deprem ve son 10809 y1l
i¢cin 4 deprem izi ayirt edilmistir. Yatagan fayindaki son depremin M.S. 803-1457 yillar1 arasinda
olustugu ve deprem tekrarlanma araliginin 3150 yil oldugu Onerilmistir. Mugla fayinda 3 ayri
paleosismoloji arastirmasi mevcuttur. Buna gore bir ¢calisma son 4700 yilda 5 deprem izi ve son
depremin 1571422°de olustugunu gozlemlemistir. Ayni lokasyondaki diger bir calisma ayni
stratigrafi icinde 3 deprem izi tespit etmistir. Mugla merkezinde yapilan bir kazi ¢alismasinda ise
son 6000 bin yil icinde meydana gelmis bir faylanma izi belirlenmistir. Gékova fay1 igin Oren
civarinda yapilan kazilarda 2 farkli bulguya rastlanmistir. Bir calisma son 2412 yil iginde 2
deprem izi ve son depremi M.S. 1493 olarak &nerirken, diger calismada M.O. 4998’dan
giiniimiize 5 depremin meydana geldigini belirlemistir. Oren civarinda, deniz seviyesinden 1.5 m
yiikseklige ulasan 6 adet dalga asinim centigi belirlenmistir. Bu yiikselmenin 0.5 m ‘sinin son
2314 +32 yilda olustugu hesaplanmistir. Knidos fayinda yiiriitiilen hendek caligmasinda son
2000 y1l i¢in 4 faylanma izi belirlenmistir, bununla birlikte kozmojenik yaslandirma sonuglarina
gore son 6000 yilda fayin 6 deprem ile 11.45 m diisey atim gergeklestirdigi tespit edilmistir.

“Tiirkiye Diri Faylarinin Paleosismolojik Ozelliklerinin Belirlenmesi” projesi kapsaminda
Yatagan, Mugla ve Beyagac¢ faylar iizerinde paleosismoloji ¢alismalari yiiriitiilmektedir (Proje
no: 123G015). Bu kapsamda, fay yulzeylerinde LIDAR’la mikro pirizlulik ve yansima
analizleri gerceklestirilmis ve kayma hizi belirleme amagli olarak kozmojenik yaglandirma
ornekleri toplanmistir. Ayrica Beyagac fay1 iizerinde bir hendek calismasi yiiriitiilmiistiir. ilksel
bulgulara gore LIDAR analizleri Mugla fay1 lizerinde 2 veya 3 olast deprem seviyesi
belirlemistir. Beyagac’ta yapilan hendek c¢alismasinda fayin 2.5 m kalinliginda giincel,
deformasyonsuz bir akarsu paketiyle ortiildiigii bu nedenle fayin uzun bir siiredir hareket
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etmedigi goézlenmistir. Devam eden yaslandirma caligmalar1 nicel sonuglarin elde edilmesine
imkan saglayacaktir.
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Paleoseismic Investigations in Southwest Anatolia
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In Southwestern Anatolia, there are numerous active faults on both inland and underwater, which
potentially can generate destructive earthquakes. These faults are controlled by the Hellenic arc;
one of the most seismically active regions in the world. The primary faults in the region include
the Milas fault, Mugla-Yatagan fault, Gokova fault, Beyaga¢ fault, the Fethiye-Burdur fault
zone, and the Pliny-Strabo fault zone. Although these faults have caused many destructive
earthquakes throughout history, the region, particularly the coastal areas, is under intense
pressure from urbanisation and migration. Therefore, paleoseismological investigations and
characterization of the behaviour of these regional faults are of critical importance. According to
previous paleoseismological studies, two earthquake events have been identified on the Milas
fault over the past 9,746 years, with the most recent event dated between 2963 and 1072 BCE.
For the Yatagan fault, two studies have identified one earthquake in the last 2,289 years and four
earthquakes over the last 10,809 years. It has been suggested that the most recent earthquake on
the Yatagan fault occurred between 803 and 1457 CE and the faults recurrence interval is 3,150
years. Three separate paleoseismological studies have been conducted on the Mugla fault. One
study identified five earthquake events over the past 4,700 years, with the most recent occurring
in 1571+22 CE. Another study at the same location detected three earthquake events within the
same stratigraphy. An excavation in the Mugla city center revealed evidence of faulting that
occurred within the last 6,000 years. Excavations around Oren on the Gokova fault have yielded
two different findings. One study proposed two earthquake events in the last 2,412 years, with
the most recent occurring in 1493 CE, while another identified five earthquakes since 4998 BCE.
Six wave-cut notches, reaching up to 1.5 meters above a.s.l., were identified around Oren.
Radiocarbon dating suggests 0.5 meters of this uplift occurred over the past 2,314 +32 years. A
trench study on the Knidos fault identified four faulting events over the past 2,000 years.
Cosmogenic dating results suggest that the fault has produced 11.45 meters of vertical
displacement over six earthquakes in the last 6,000 years.

As part of the "Determining the Paleoseismological Characteristics of Turkiye's Active Faults”
project (Project No: 123G015), studies are being conducted on the Yatagan, Mugla, and Beyagac
faults. In this context, micro-roughness and reflectivity analyses were performed on fault
surfaces using LIDAR. Cosmogenic dating samples were collected to determine the faults slip
rates. A trenching study was carried out on the Beyagag¢ fault. Preliminary findings from the
LIDAR analyses suggest the presence of two or three possible earthquake levels on the Mugla
fault. The trenching study at Beyagac revealed that the fault is covered by a 2.5-meter-thick
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fluvial deposit that shows no signs of deformation, indicating that the fault has been inactive for
an extended period. Ongoing dating studies will provide quantitative results.



ATAG-27. Calhigtay! 30 Ekim-2 Kasim 2024
DOKUZ EYL!:IL l;lNiVERSiTESi
IZMIR
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Davutlar Fay1 (DF), Sisam Adasi’nin dogusundaki Dilek Yarimadasi’ni kuzeyden sinirlandiran
yaklagik D-B dogrultulu ve kuzeye egimli bir normal faydir. Tiirkiye Diri Fay Haritasi’'nda
Kuvaterner fay: olarak tanimlanmis olan DF yaklasik 9 km uzunluga sahiptir. DF, genel olarak
Dilek Yarimadasi’ni olusturan Jura-Kretase yasli mermerler ile orta Miyosen yagh karasal
kirintili kayalarin dokanaginda izlenir. Yer yer Neojen yash karasal kirmtili kayalar1 ve
bunlardan tlreyen Kuvaterner yash ¢okelleri keser. DF boyunca izlenen ¢izgisel fay sarpliklari,
askida kalmis vadiler ve liggen yiizeyler fayin aktivitesine yonelik onemli belirteclerdir. Ayrica,
Davutlar Kaplicalart bu fay tizerinde yer almaktadir . Bu g¢alismada, DF’nin aktif tektonik
ozellikleri arastirilmis ve deprem tarihgesinin arastirilmasi amaciyla paleosismolojik hendek
calismalar1 gergeklestirilmistir.

DF, giineye dogru sigrama yapilart ile birbirinden ayrilan dort geometrik fay segmentinden
olusmaktadir. Ylzey goOzlemlerine gore toplam uzunlugu yaklasik 9 km olan DF’nin
tiretebilecegi en biiylik deprem gorgiil yaklasimla Mw 6,11 olarak hesaplanmistir. Fay kinematik
analiz ¢aligmalarina gére DF hemen hemen saf (pure) normal fay karakterindedir. Bu ¢alismada,
DF uzerinde, Davutlar 1 ve Davutlar 2 hendekleri olarak isimlendirilen iki paleosismolojik
hendek calismasi gerceklestirilmistir. Davutlar 1 hendegi yapisal olarak oldukga ilging verilerin
yani sira DF’nin Holosen deprem etkinligine yorumlanabilecek bilgiler icermektedir. 39 m
uzunlugunda, 5 m derinliginde ve 6 m genisliginde kazilan Davutlar 1 Hendegi’nin giiney
tarafinda, glineye egimli ters faylar, kuzey tarafinda ise glineye egimli antitetik faylar tespit
edilmistir. Hendegin gliney ucunda tespit edilen ters faylarin, normal faylanma mekanizmasi
icerisinde, ana fayin tavan blogunda gelisen ters faylar oldugu degerlendirilmektedir. Davutlar 1
hendeginde, farkli stratigrafik seviyeler altinda sonlanan fay kollar1 g6z oniine alinarak 4 deprem
tanimlanmistir. Bu depremlerden giincel olanlarmin kestigi stratigrafik seviyeler igerisinde
seramik parcalarinin bulunmasi, Davutlar Fay1’nin Holosen deprem etkinligine isaret etmektedir.
33 m uzunlugunda, 6 m derinliginde ve 6 m genisliginde kazilan Davutlar 2 Hendegi’nde ise
kuzeye dogru genglesen, kuzeye egimli iki normal fay ve kuzeydeki normal fay iizerinde
gelismis olan koluviyal c¢okeller igerisinde gelisen acgilma catlaklar tespit edilmistir. En geng
olay1 temsil eden bu agilma catlaklarini dolduran ¢atlak dolgulari igerisinde tespit edilen seramik
pargalari, DF’nin Holosen deprem etkinligine isaret etmektedir. Davutlar 1 ve 2 hendeklerinde
tespit edilen depremlerin tarihlendirilmesi amaciyla derlenen radyokarbon (**C) numunelerinin
analiz sonuglari, DF’nin paleosismolojik tarihgesine 151k tutacaktir. DF, bolgedeki 6nemli turizm
merkezlerinden olan Davutlar ve Giizelcamli beldelerinin igerisinden ge¢iyor olmasi nedeniyle,
basta bu beldeler ve faym tavan blogunda bulunan Kusadasi ilgesi i¢in énemli deprem tehlike
kaynaklarindan biridir. Bolgede yapilacak g¢alismalarda DF’nin bu yoniiyle dikkate alinmasi
onerilir.
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Davutlar Fault (DF) is a normal fault, trending E-W and northward dip, bordering to north side
of Dilek Peninsula. The DF is defined as a length of 9 km Quaternary Fault on Active Fault Map
of Turkiye. The DF is generally observed at the contact between the Jurassic-Cretaceous aged
marbles that form the Dilek Peninsula and the Middle Miocene aged terrestrial clastic rocks. In
places, it cuts through Neogene-aged continental clastic rocks and the Quaternary-aged
sediments derived from them. Linear fault scarps, hanging valleys, and triangular facets observed
along the DF are important indicators about fault activity. In addition, the existence of some
thermal facilities located on the DF indicates the current activity of the fault. In this study, the
active tectonic characteristics of the DF were investigated, and paleoseismological trenching was
conducted to examine the earthquake history.

The DF consists of four geometric fault segments separated from each other by step-overs
towards the south. The maximum expected earthquake that the 9 km long DF can generate has
been calculated as Mw6.11 by using emprical equations. According to fault kinematic analysis
studies, the DF has an almost pure normal faulting character. In this study, two
paleoseismological trenching investigations, named Davutlar 1 and Davutlar 2, were conducted
along the DF. The Davutlar 1 trench contains not only structurally interesting data but also
information that can be interpreted regarding the Holocene seismic activity of the DF. On the
southern side of the Davutlar 1 trench, which is 39 m long, 5 m deep, and 6 m wide, south-
dipping reverse faults have been identified, while on the northern side, south-dipping normal
faults positioned as the antithetic faults have been detected. The reverse faults identified at the
southern end of the trench are considered to be reverse faults that developed in the hanging wall
of the main fault within the normal faulting mechanism. In the Davutlar 1 trench, four
earthquakes have been identified based on the fault branches terminating at different
stratigraphic levels. The presence of ceramic fragments within the stratigraphic levels cut by the
most recent earthquakes indicates the Holocene seismic activity of the Davutlar Fault. In the
Davutlar 2 trench, which is 33 m long, 6 m deep, and 6 m wide, two north-dipping normal faults,
which young toward the north, have been identified, along with opening cracks developed within
colluvial sediments formed on the northern normal fault. The ceramic fragments found within
the crack fillings that fill the opening cracks, representing the youngest event, indicate the
Holocene seismic activity of the DF. The analysis results of the collected radiocarbon (14C)
samples, aimed at dating the earthquakes identified in the Davutlar 1 and 2 trenches, will shed
light on the paleoseismological history of the DF. The DF is one of the significant sources of
earthquake hazard, especially for the towns of Davutlar and Giizelgamli, which are important
tourism centers in the region, as well as for Kusadasi, located on the hanging wall of the fault. It
is recommended that this aspect of the DF be taken into account in studies to be conducted in the
region.
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Bu calisma, 2023 yili Eyliil ayinda TUBITAK Kamu Arastirmalar1 Destek Grubu (KAMAG)-
1007 Programi kapsaminda baslatilan “Tiirkiye Diri Faylarmin Paleosismolojik Ozelliklerinin
Belirlenmesi Projesi”nin 123G008 No’lu alt projesi olan Bozova Fay1 6zelindeki paleosismolojik
calismalar1 konu almaktadir. Bozova Fayi, batida Olii Deniz Fay Zonu, kuzeybatida Dogu
Anadolu Fay Zonu, kuzeyde ise Giineydogu Anadolu Bindirme Zonu ile sinirlanan Arap
Levhasi’nin kuzeybati ucunda yer alir. Bozova Fayi’ni da i¢ine alacak sekilde, Adiyaman-
Sanlurfa illeri ve yakin gevresiyle sinirlandirilan alandaki sismolojik veriler, aletsel donemde bu
alanda, biiytikliikleri (M) 3 ile 5.5 arasinda degisen, toplamda 582 adet deprem kaydi oldugunu
gostermektedir. Bu depremlerden en onemlileri, 02/03/2017 ve 24/04/2018 tarihlerinde
gerceklesen, biiyiikliikleri sirasiyla 5.5 ve 5.1 olan Adiyaman-Samsat depremleridir. KB-GD
uzanimli Bozova Fay, yaklasik 55 km uzunlugunda ve baskin olarak sag yanal atim karakterine
sahip bir faydir. Genel olarak ¢izgisel bir gidise sahip bu yapisal siireksizlik, aralarinda kii¢iik
atlamalarla/sigramalarla Dbirbirinden geometrik olarak ayrilabilen 5 par¢adan olusur. Bu
calismada, fayim bu pargalart KB’den GD’ye dogru Durak (14 km), Yuvacik (10.5 km), Yaslica
(10 km), Arikdk (6 km) ve Avlak (14.5 km) segmentleri olarak tanimlanmistir. Hendek yeri
belirleme galismalar1 kapsaminda, Bozova Fayi’nin belirlenen bu segmentleri Uzerindeki 6 ayri
lokasyonda fay kazilari planlanmistir. Fay kazisi planlanmasi yapilan tim alanlarda, yaklasik 0.6
x 1.5 km’lik cercevelerde Insansiz Hava Araglar1 (IHA) uguslar gergeklestirilmis, ucus yapilan
alanlarin yiiksek ¢oziiniirliikli sayisal yiikseklik, termal ve spektral verileri elde edilmistir. Bu
calismalarin ardindan, kazi planina alinan Bozova-Kampus ve Durak olarak adlandirilmis 2 ayri
alanda, faya hem dik ve hem de paralel yonlu hendekler agilmistir. Hendekler igerisinde, fayin
uzanimindaki degisimlere bagli olarak yer yer transtansiyonel, yer yer de transpressionel fay
geometrisi gozlemlenmistir. Elde edilen 6n bulgular, Bozova Fayi’nin 7.0 biiyiikliigline kadar
deprem Uretme potansiyeline sahip diri bir fay olduguna isaret etmektedir. On bulgular, acgilan
hendeklerde fayin aktivitesine ait en az 3 olaya isaret ederken, bu olaylarin kronolojisini ortaya
¢ikarmak i¢in Radyokarbon, OSL ve U-Th 6rnekleri toplanarak analize gonderilmistir.
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This study is about paleoseismological studies specific to Bozova Fault, which is sub-project No.
123G008 of the “Determination of Paleoseismological Properties of Active Faults in Turkey
Project”, which was initiated in September 2023 within the scope of TUBITAK Public Research
Support Group (KAMAG)-1007 Program. The Bozova Fault is located at the northwestern edge
of the Arabian Plate, bounded by the Dead Sea Fault Zone to the west, the East Anatolian Fault
Zone to the northwest, and the Southeast Anatolian Thrust Zone to the north. Seismological data
in the area limited to Adiyaman-Sanlrfa provinces and their immediate surroundings,
encompassing the Bozova Fault, indicate that there is a total of 582 earthquake records with
magnitudes ranging from 3 < M < 5.5 in this area during the instrumental period. The most
significant of these were the Adiyaman-Samsat earthquakes that occurred on 02/03/2017 and
24/04/2018, with magnitudes of 5.5 and 5.1, respectively. The NW-SE trending Bozova Fault is
approximately 55 km long and has a dominant right-lateral strike-slip character. This structural
discontinuity, which has a generally linear trend, consists of 5 parts that can be geometrically
separated from each other with small step-overs and/or jumps. In this study, these parts of the
fault are defined as Durak (14 km), Yuvacik (10.5 km), Yaslica (10 km), Arikdk (6 km) and
Avlak (14.5 km) segments from NW to SE. Within the scope of trench location determination
studies, fault excavations were planned at 6 different locations on these determined segments of
the Bozova Fault. In all areas where fault excavation was planned, Unmanned Aerial Vehicles
(UAVs) flights were carried out in approximately 0.6 x 1.5 km frames, and high-resolution
digital elevation, thermal and spectral data of the flight areas were obtained. Following these
studies, trenches were opened both perpendicular and parallel to the fault in two separate areas
named Bozova-Campus and Durak, which were included in the excavation plan. Within the
trenches, localized transtensional and localized transpressional fault geometry was observed
depending on the changes in the extension of the fault. Preliminary findings indicate that the
Bozova Fault is an active fault with the potential to produce earthquakes of up to magnitude 7.0.
Traces of at least 3 events belonging to the activity of the Bozova Fault were identified in the
trenches, Radiocarbon, OSL and U-Th samples were also collected and sent for analysis to
reveal the chronology of these events.
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