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Gediz grabenin batisinda yer alan Izmir yoresinde dogrultu atimli ve normal faylarla temsil edilen
karmagik bir giincel deformasyon etkindir. Bu graben sisteminin bati ucunda yer alan Gediz grabeni ana
styrilma fay1 ile Manisa, Kemalpasa ve Izmir faylari bolgedeki baslica normal faylar olup D-B genel
dogrultuludurlar. Grabenin Manisa kolu bati ucundaki Ugpinar fay1 disindaki tim dogrultu atiml1 faylar
sag yonliidiir. Sag yonlii dogrultu atimli faylardan Dagkizilca, Tuzla, Seferihisar, Giilbahge, faylar1 KD-
GB veya KKD-GGB genel uzanimlidirlar. Menemen fay zonu ile Giizelhisar faylar1 ise KB-GD
gidiglidir. Bolgedeki diri faylar tarihsel donem ve son yiizyilda orta ve biiyiik manyitiidlii birgok depreme
kaynaklik etmistir. Izmir fay1 iizerinde meydana gelen en son yikici depremin 1668’de oldugu ve bu
depremin 80.000 niifuslu olan kentte 20 000’ne yakin can kaybma yol acgtig1 bilinmektedir. Tuzla fayi

Mw:6.0 biiyiikliigiindeki 1992 depremine kaynaklik etmistir. Seferihisar fay1 ise 2003 yilinda Mw:5.7
biiyiikliigiindeki depreme yol agmustir.

17 ve 21 Ekim giinleri izmir batisinda yer alan Sigacik korfezinde meydana gelen orta biiyiikliikteki dort
depremin aletsel digmerkez lokasyonlari Giilbahge faymin giiney bdliimiine rastlar. Giilbahce fayi
Karaburun yarimadasini yapisal ve morfolojik olarak dogudan siirlandiran sag yonlii dogultu atimli bir
faydir. Sualt1 boliimleriyle birlikte bu faym toplam uzunlugu 70 km’ye ulasir. Fay, kuzey ve gliney olmak
iizere iki alt boliimden olusur. Kuzey boliimiiniin tamamina yakini sualtindadir. Giiney boliimiin ise 20
km uzunlugundaki kesimi Giilbahge ve Sigacik korfezleri arasinda karada izlenir Bu kesiminde fay
birbirine paralel veya yar1 paralel alt faylardan meydana gelen zonal bir yap1 sunar. Bu alt faylarin
devamliliklart sualtinda olup toplam uzunluklar1 hakkinda yorum yapilamamaktadir. Ancak, sol yonde
arali agmal1 geometrik bir diizen icerisinde siralanirlar. Bunlardan Giilbahge korfezi batisindaki fay K-G
dogrultuludur. Bu Koérfez ile Sigacik korfezi arasinda ise birbirine kabaca paralel uzanan iki fay pargasi
bulunur. Bu iki parca arasindaki Yagcilar dag: yiikselimi bir basing sirtina karsilik gelir. Dogudaki fay
Yagcilar kdyiinde sola sekmeli sikigmali bir biikklimle ikiye ayrilir. Biikliimiin giineyinde, bu koy ile
Sigacik korfezi arasinda 6 km uzunlugundaki fay par¢asinin uzanmimi KKD yoniindedir. Fay boyunca
dogrultu atim morfolojisi ¢ok belirgin olup diizlemi iizerinde sag yonlii dogrultu atimi yansitan gizik ve
oluklar belirgindir. Yagcilar koyii kuzeyinde bu fay K-G genel dogrultusunu kazanir. Kdyiin yakininda
0.5 km genisliginde sikismali ¢iftli biikliim yapar ve kuzey ucunda dogu blogu bat1 blok iizerine itilen bir
bindirmeye doniigiir.

17 Ekim depremlerini takiben yapilan saha c¢alismalar1 esnasinda 21 Ekim 2005 giinii saat 00.40’ta
meydana Mw:5.9 biiytikliigiindeki deprem sonrasinda, Yagcilar koyii giineyinde, Orta tepe ile Demircili
koyu arasinda gelismis kilcal ¢atlaklar seklinde yiizey faylanmasi izlenmistir. Yaklasik 3 km uzunlugunda
olan bu kiriklar ¢izgisel gidisli olup jeolojik ve morfolojik olarak ¢ok net izlenebilen diri fay zonunda
olugmustur. Tamamina yakim Bornova filisinden olusan ana kaya iizerinde izlenen yiizey kirgi K25°D
genel uzanimindadir. Giineyde, Demircili koyu sahilinden baglar ve uzunluklar1 15-20 ile 50-60 metreler
arasinda degisen ve arali-agmali geometri igerisinde bosluklar i¢eren kilcal ¢atlaklar seklindedir. Parcalar
halinde izlenen kiriklar yer yer 5 metre geniglige ulasan zonal bir gidis sunarlar. Her parca kendi
igerisinde genelde sag yonde arali agmali alt boliimlere ayrilir. Kiriklar boyunca mikro dlgekte sikisma ve
acilma yapilar1 gozlenmistir. A¢ilmalardaki catlak aralifi en fazla 3 cm olarak Ol¢iilmiistiir. Kiriklarin
yapisal ozellikleri depremin sag yonlii dogrultu atimli faylanma sonucu gelistigini gosterir. Kiriklarda
ortalama 2 cm sag yonde yerdegistirme Ol¢iilmiistiir. Bu ylizey kirig1 yakinlarinda, yama¢ molozlari
icerisinde farkli dogrultularda uzanan bazi heyelan ¢atlaklart da izlenmistir. Deniz kiyisindaki kumsal ve
yelpaze deltasi ovalarinda ise sivilasma ve yanal yayilma siireglerine bagli olarak gelismis bazi yiizey
deformasyonlar1 gdzlenmistir.

1992 Doganbey, 2003 Seferihisar ve 2005 Sigacik depremleri Gediz grabeni batisindaki sag yonlii
dogrultu atimli transfer faylarmn bdlgesel giincel kinematik ve depremsellik agisindan 6nemli yapilar
oldugunu ortaya koymustur. 2005 deprem serisi Giilbahge faymnin giiney segmentindeki faylar boyunca



gelismis, ancak kuzey segment iizerinde belirgin bir aktivite izlenmemistir. Bu durum Yagcilar sikismali
ciftli biikliimiiniin kirllmanin kuzeye dogru ilerlemesinde yapisal bir bariyer rolil iistlendigine isaret eder.
Bu nedenle yazarlar, son depremlerinin Giilbahge faymin kuzey segmenti ve Izmir fay: iizerinde yakin
gelecekte yikicl bir deprem olasiligim yiikselttigi sdylenebilir.

ABSTRACT

Izmir region is under an active tectonic complex deformation represented by strike slip and dip-slip
faults, west of Gediz Graben. Gediz graben detachment fault, Manisa fault, Kemalpasa fault and Izmir
Sfaults where located western margin of Gediz graben system are major dip-slip faults striking E-W. The
most of the strike slip faults are right lateral. Dagkizilca, Tuzla, Seferihisar and Giilbahge faults are right
lateral strike slip faults and general strikes are NE-SW or NNE-SSW. However, strikes of Menemen fault
zone and Giizelhisar faults are NW-SE. Active faults of the region generated moderate to large
earthquakes in historical period and the last century. The last devastating earthquake on the Izmir fault
was occurred in 1668 approximately 20 000 casualties in the 80 000 population of the city. Tuzla fault
and Seferihisar faults generated 1992 earthquake (Mw: 6.0) and 2003 earthquake (Mw: 5.7),
respectively.

Recently, four moderate earthquakes occurred in the Sigacik Bay in the west of Izmir between 17 and 21
October 2005. Epicenters of the earthquakes are coincided southern portion of the Giilbahge fault.
Giilbahge fault is a right lateral strike slip that structurally and morphologically delimits east of the
Karaburun peninsula. Length of the fault reaches 70 km along with its submarine portion. Fault is
comprised by two main segments as the northern and the southern. The whole northern segment is almost
submarine. 20 km of the southern segment can be observed on the land between Giilbahge and Sigacik
bays. The fault presents a zonal structure in this area formed by parallel and sub parallel faults.
Continuation of those are submarine, total lengths are unknown. One of those is located west of the
Giilbahge Bay and strike is N-S. Between this bay and Sigacik Bay there are two faults roughly parallel
each other. Yagcilar Dagi represents a pressure ridge structure between those two. Eastern fault is
divided into two sub-sections by a restraining bend at the Yagcilar village. In the south of the bend, the
fault has 6 km length and NNE trend between this village and Sigacik Bay. Strike-slip morphology is very
distinctive along this portion of the fault together with slickenlines on the fault plane. Orientation of the
fault becomes N-S in the north of Yagcular village. Around the village two sub-sections are tided to each
other by a 0.5 km width restraining double bend. The northern sub-section dominantly has reverse/thrust
component at the northern margin where eastern block pushed over western block.

During the field works following to 17 October earthquakes, after the 21 October 2005 earthquake
occurred on 00.40 (Mw: 5.9), some surface cracks were observed along the 3 km just on geologically and
geomorphologically determined fault zone between Orta Tepe and Dermircili bay. Surface cracks are
observed on the basement (mostly Bornova flish) trending of N25E. In the south, the surface cracks starts
at the coast of Demircili Bay. The surface cracks, which are formed by spaced fissures, have en echelon
pattern. Lengths of the cracks are alternated between 15-20 and 50-60 meters. Zonal distribution of the
surface cracks is 5 meters in somewhere. Surface cracks has right stepping en echelon pattern. Micro
scale extensional and contracional structures are observed along the rupture. Width of the extension is
maximum 3 cm. Structural features of the fractures reveal a right lateral faulting and 2 cm average slip.
However, landslide cracks in different directions in the debris deposits and liquefaction and lateral
spreading in the beach and delta plains are observed.

1992 Doganbey, 2003 Seferihisar and 2005 Sigacik earthquakes indicate that right lateral strike-slip
transfer faults play an important role in the recent kinematics and seismicity of the region. Despite 2005
Sigacik earthquakes clustered along the southern segment of the Giilbahge fault, there is no seismic
activity on the northern segment. Our data show that northern propagation of the rupture should be
obstructed by Yacgilar double bend as a structural barrier. Therefore, we can speculate that 2005
Sigacik earthquakes heightened probability of the devastating earthquake hazards on the northern
segment of the Giilbahge fault and Lzmir fault.






