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Seferihisar Yiikseltisi’ nin dogu sinirin1 olusturan Tuzla Fay1, izmir ¢evresindeki ana dogrultu
atiml1 fay zonlarindan biridir ve Ust Kretase-Paleosen yasl Bornova melanji ile Miyosen yash
volkano-sedimanter ardalanmasini birbirinden ayirir. K10-60D dogrultusu boyunca uzanan ve
dogrultu atiml1 fay geometrisi gosteren fay segmentlerinin toplam uzunlugu yaklasik 50 km’
dir. Kronolojik olarak literatiirde, Cumaovasi Cizgiselligi, Cumali Ters Fay1, Tuzla Fay1 ve Or-
hanli Fay Zonu gibi ¢esitli isimlerle anilir. Simdiye kadar yapilan yapisal ¢alismalar iki fazdan
olusan yeniden aktive(re-aktivasyon) olmus bir yapidan bahsetmektedir: (1) Miyosen’ de sol
yanal bilesenli dogrultu atiml1 hareketi (2) Pliyo-Kuvaterner’ de sag yanal kirilgan makaslama
takip eder. Faylanmanin sismik tehlikelerini ve fay re-aktivasyonunun kanitlarin1 gosterebil-
mek i¢in fay zonunda ve ¢evresinde morfotektonik ¢alismalar yapildi.

Dogrultu atimli faylarda sismik tehlike degerlendirmesi, segmentasyon, kayma orani, deprem
bagina kayma orani ve deprem periyodu gibi parametrelerden anlam ¢ikarmak i¢in gii¢lii arag-
lar olan tanimlama ve morfotektonik haritalamaya dayanir. Cografi Bilgi Sistemleri (CBS)
ve Sayisal Yiikseklik Modelleri (SYM) morfolojik ve tektonik arastirmalarda yaygin olarak
kullanilmakta ve 6zellikle yeryiizii sekillenmesinde baskin rol oynayan dogrultu atiml fay-
lanmalarda iyi sonuglar vermektedir. Bu metadolojiyi yiiksek ¢oziiniirliikli Sayisal Yiikseklik
Modeli (SYM) iizerine haritaladigimiz ve atim 6zelliklerini numaralandirdigimiz Tuzla Fayr’
na uyguladik. Atim Sl¢iimlerine dayanarak her bir fay segmenti i¢in Kiimiilatif Atim1 (KA)
hesapladik. KA degerleri kayma oraninin bir segmentten diger segmente degismekte oldugunu
gostermektedir.

Sonuglarimiz; a) morfotektonik indekslerin boyutsal degisimlerini gosteren (siniisliik, asimetri
faktorii, vadi taban-yiikseklik orani vb.) bir dizi harita igermektedir. b) drenaj havzalari, sol
yonlii dogrultu atiml1 fayin drenaj ag1 ile daha geng olan ve dogrultu atim hareketi tarafindan
kontrol edilen drenaj aglar arasinda sekillenmistir. ¢) diri fay segmentleri haritasr ile iliskili
fay atim bilgilerini igermektedir. Morfotektonik analizler bu bdlgede dogrultu atimli faylarin
aktif oldugunu ve M>=7.0 bilyiikliigliinde deprem iiretme potansiyeli oldugunu gostermektedir.
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ABSTRACT

The Tuzla Fault that forms the eastern border of Seferihisar High is one of the main strike-slip

fault zones around Izmir city and separates the Upper Cretaceous-Paleoecene Bornova mé-
lange from the Miocene Volcano-sedimentary succession. Total lengths of fault segments lying
in N10-60FE direction are about 50 km long and shows strike-slip fault geometry. In the lite-
rature chronologically referred to by various names such as Cumaovasi lineament, Cumali
reverse fault, Tuzla fault and Orhanli fault zone. The hitherto conducted structural studies su-
ggest that it represents a reactivated structure formed in two phases: (1) during the lefi-lateral
strike-slip motion active in the Miocene, followed by (2) as a right-lateral, brittle shear active
in Plio-Quaternary. To show evidence of fault reactivation and seismic hazards assessment of
faulting we conducted morphotectonic studies on the fault zone and surroundings.

Seismic hazard assessment of strike-slip faults is based on the identification and mapping of
morphotectonic features which are powerful tools to infer parameters such as segmentati-
on, slip-rate, slip per event, and recurrence of earthquakes. Geographic Information Systems
(GIS) and Digital Elevation Models(DEM) have been extensively used in morphological and
tectonic studies and give good results, especially where strike slip faulting has a dominant role
in the formation of landforms. We apply this methodology to the Tuzla Fault where we iden-
tify a number of offset features that we mapped on a high-resolution Digital Elevation Model
(DEM). Based on the offset measurements, we calculate the Cumulative offset (CO) for each
fault segment. The CO value suggest that the slip rate varies from one segment to the other.

Our results include a) a series of maps displaying the spatial variation of morphotectonic
indices (sinuosity, asymmetry factor, valley-floor-to-height-ratio etc), b) drainage basins is
shaped by the interference between an old drainage network of sinistral strike-slip fault and
the younger one controlled by the strike slip motion, and c) map of active fault segments with
associated fault-slip data. The morphotectonic analysis indicates that strike-slip faults in this
area are active, they are capable of generating earthquakes with M >=7.0.
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