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Aktif faylanma kontrolii altinda jeomorfolojik evrimini siirdiiren bolgelerde, morfolojik elemanlarin geometrik
analizi “Geng Tektonik™ disiplininin yaygin bir uygulama alamidir. Bu c¢aligmada, ¢ok fazli tektonizma tarafindan
olusturulan ve sonrasinda da deforme edilen bir alanin ilksel, asinma siiregleri oncesindeki morfolojisi giincel
topografik veriler kullanilarak modellenmistir. Bdylelikle olusumundan giliniimiize ge¢irdigi karmasik evrim
basamaklariin da tanimlanmasi ile olusum sonrasi faylanmanin parametreleri elde edilmeye ¢alisilmistir. Bu ¢alismada
oOnerilen yaklasim grafik ve matematiksel yontemlerle agiklanacak ve elde edilen verilerin fay kinematigi ile iliskisi
ortaya konulacaktir.

Inceleme alam kuzey Anadolu’nun yiiksek topografyasi olup, dnemli bir garpisma sonrasi yiikselme sonucunda
olustugu bilinmektedir. Bu paleo-topografya, olusumundan sonra gelisen sag yonlii dogrultu atimli Kuzey Anadolu Fay
Zonu (KAFZ) tarafindan kesilmis ve dtelenmistir. Yeryiiziindeki en dnemli kitasal transform faylarindan birisi olan
KAFZ, 20.yy ilk yarisindaki kesfinden itibaren ve &zellikle de 17 Agustos 1999 izmit depreminden (Ms:7.4) sonra
yogun olarak ¢alisilmis ve tizerine dnemli veri birikimi saglanmistir. Bununla birlikte faymn toplam atimi, yillik kayma
hiz1 ve segmentasyon karakteristikleri halen tartisilan konular1 olusturmaktadir.

Bu calismada elde edilen veriler, calisma alaninin giiney kesiminin KAFZ tarafindan 290 metre batiya
tiltlendigini ortaya koymaktadir. Tilt diizeltilmis 6lgiimlere gore de, KAFZ boyunca ortalama sag yonlii 6telenme 72 km
olarak belirlenmistir. Bununla birlikte, fay zonunun batisinda yer alan Almacik blokundan itibaren atim degerleri
dereceli olarak artarak 100 km mertebelerine ulagsmaktadir.

Bu ¢alismada, biiyiikk 6lgekli morfotektonik yapilarin geometrik analizi tartisilmig ve elde edilen verilerin
KAFZ’nun kinematik ozellikleri ile iligkisi belirlenmeye ¢alisilmistir. Tanimlanan yontemler, benzer kosullarda
evrimini silirdiiren diger morfotektonik bolgelere de uygulanabilir niteliktedir.
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Geometric analysis of the morphological elements in a fault controlled environment is a widely used
application for active tectonics. In this study, we analyze recent topographical data to reconstruct an un-eroded relief
which is assumed to be formed and then continuously deformed by multiphase tectonics. Retracing the steps of this
complex evolution would help us to deduce the parameters of the kinematics of the faulting. Here we present a detailed
description of the methodology by both graphical and analytical approaches, providing quantitative data for
constraining fault behavior.

The case study we consider is the high-topography of northern Anatolia, which is believed to have formed
during Early Miocene by a significant uplift subsequent to a major collision. This paleo-topography was later cut and
dissected after the initiation of the dextral, North Anatolian Fault Zone (NAFZ), a process that continues today.

The North Anatolian Fault Zone (NAFZ), northern Turkey, is one of the most active continental transform

faults in the world. Although a great amount of information is gathered after its discovery (and also especially after the
17" August 1999, Izmit earthquake; Ms. 7.4), the total offset, slip rate and earthquake recurrence of the NAFZ, still
remain the subjects of active investigation.
Results of our analysis reveal that the southern part of the studied portion of the NAFZ tilted westward with a maximum
uplift of 290 m. Tilting corrected offsets, measured along the NAFZ, show that the average dextral displacement is 72
km. On the other hand, towards the westernmost portion of the fault zone (western part of the Almacik Block),
measured offsets increase up to 100 km.

In the study, we discuss the possibility of analyzing large scale morphotectonic structures to shed light on some
debated points related to the evolution of the NAFZ. The methods described here can also be applied to other post



collisional strike-slip faults worldwide and in detail small scale morphological structures.
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