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Fay nedir?

Yerkabugundaki deformasyon enerjisinin
artmasi sonucunda, kayac kutlelerinin bir
kiritlma duzlemi boyunca yerlerinden
kaymasi ile ortaya cikan Kkiriktir.

Veya,

Yerkabugunu olusturan kayaclarin bir ylizey
boyunca kirilmasi ve olusan iki parcanin
birbirine gore goreceli olarak yer
degistirmesidir.




eEger bir kirigin iki tarafindaki kayalar birbirlerine gore
gozle gorulur miktarda hareket etmislerse (atim
gelismis ise) bu kiriga fay adi verilir.

o Faylarin boyutlari birkac cm‘den birkacytz hatta bin
km'ye, atim miktarlari ise birkac cm’'den onlarca hatta
bazen ylzlerce km ‘ye kadar degismektedir.

e Faylarin boyu depremin blytkltgl ile logaritmik
olarak oranlidir.

e Bilylk ve sig depremlerde yeryiiziinde gozlenen fayin
boyu yizlerce km’ye erisebilmektedir. Ornegin 1939
Erzincan depreminde olusan fayin boyu 360 km olup
Uzerindeki en blylk yer degistirme (atim) ise 750
cm'dir.

e Faylar segmentler (birbirinin devami seklindeki fay
parcalari) seklinde olabilirler.




Faylanmaya nedeni elan hareketier
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Bir fayin olusumundan once bolgede bir
gerilme gelisir, bolge deforme olur. Gerilme
kayalarin kaldiramayacagi seviyeye gelince

kayalar Kkirilir.




FAYLAR

tim Yonlerine Gore:
« Egim atimh fay { normal ve ters)
e Dogrultu atimh fay ( sag ve sol yonlii)
« Yan atimli fay { normal ve ters)

eolojik Yapilar ile iliskilerine Gore:
» Enine fay
« Boyuna fay
« Diyagonal fay
e Dogrultu fay
e Egim fayi

Mekanik Ozelliklerine Gore:

o Gravite fayi ( = normal fay )
e Bindirme fayi ( = ters fay )
« Ywutilma fayi ( = dogrultu atimh fay )




Normal Fay

cokuntt (Graben) Yukselti (Horst)
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Sierra Range Basin Colorado
Mevada {exposed rock) (alluvium-filled) Plateau

The Desert

Flat-lying
strata

The desert of the Basin and Range Province in Utah,
MNevada, and Arizona consists of alternating basins
Granite (grabens or half-grabens) separated by narrow ranges
(tilted fault blocks). The Sierra Nevadas, underlain lans

Tipik ‘Basin and Range’ topografyasi

MNormal fault




Kirilan fay iizerinde o zamana kadar biriken enerji
bosalir. Deprem gerceklesir. Bloklar duruluncaya kadar
artc1 depremler olusur. Bunlar daima ana soktan
kiuicuktur.




Bolgenin kirillmasi ile ve fayin iki tarafi birbirine gore
belli bir miktar atilir. 17 Agustos depreminde bu atim 5
metreye yakindir.




TURKIYE'DEKI FAY SISTEMLERI

Dogrultu Atiml Faylar
Egim Atimli Faylar
Bindirmeler
Grabenler

Diri Faylar ve bunlara bagl
Depremsellik




TURKIYE'DEKI FAY SISTEMLERI

s Kuzey Anadolu Fayi
Kuzey Dogu Anadolu Fay Zonu
Dogu Anadolu Fayi
Ecemis Fayi
Ege Graben sistemi
Dogu Anadolu sikisma bdlgesi
Olu Deniz Fayi
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1200 km-long, broad arc-shaped, dextral strike-slip fault system

Extends from Karliova in the east to Greece in the west.
Forms the boundary between the Eurasian and Anatolian Plates

The North Anatolian Fault is only a member of a much larger right-lateral shear
zone consisting of a large number of dextral shear-related structures.

This shear zone extends along mostly a bimaterial interface juxtaposing
subduction-accretion material of the Tethysides and older and stiffer continental

basements to its north
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— The northern strand i1s more active

— The southern strand bounds the southern margin of
Sea of Marmara, then bends southward and runs into
the Aegean Sea
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= Kuzey Anadolu Fay’inin Yasi Orta-Ust Miyosen (11 MY)
olup, en genc hareketi Pleistosen‘den (1.6 MY) daha
genctir.

» KAF batiya dogru genglesmekte ve bu bélgede olusan
basenlerle birlik olusturmaktadir.

doguda Erzincan civarinda olusmaya
baslamls ve batiya dogru hareketi 11 cm/yil olup,
batiya dogru daha da artarak devam etmistir.

» KAF batida Marmara denizi icine dogru
ulasabilmektedir.

= Jeolojik veriler, KAF‘daki toplam atimin 20-25 km den
85 km'ye kadar degistigini ileri sGrmerktedirler.
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1 The Marmara region forms a transition zone between the area of
pure strike-slip deformation and Aegean Extensional region

1 Deep marine asymmetric strike-slip basins (Cinarcik, Central
Marmara, TekirdaqQ)

| 'IEhe basins consist of Plio-Quaternary sediments reaching over 3
m.
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i 600 km-long,

3 Sinistral

1 Accomodates to the westward extrusion of Anatolia.

i Forms the boundary between the Anatolian Arabian
plates.




Dogu Anadolul Fayinin Yasi, Atim Miktari
(Okay and Tuysuz, 2005)

s Jeolojik veriler kullanilarak, DAFZ'da sol
yanal yer degistirmenin 3.5-15 km ile
15-27 km oldugu,

GPS verilerine gore atimin 11+2 mm/vil

oldugu ileri strtlmektedir.

DAF icin farkli yaslarin 6nerildigi;
Ust Pliyosen (yaklasik 3 MY)

Ust Pliyosen (yaklasik 1.8 MY)
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|_eft-lateral

3950 km-long
Slip rates of 8 £5 mm/y according to GPS measurements

Average 18-25 mm/y according to geological data
Consists of , Dumlu-Cobandede and Fault Zones
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The Ecemis Fault Zone

Sinistral
700 km long

Formed by the reactivation
of a palaeotectonic
structure in the Plio-
Quatemary.

Seismically less active

Total displacements during
the palaeotectonic and

neotectonic periods are 70
km and 24 km,
respectively.

Some pull-apart basins
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NE- and NW—trendin? .
conjugate strike-slip faults “r w S Ll
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compressional ramp
basins (

)

N-S trending tensional
cracks
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1 One of the most
seismically active and
rapidly extending regions
of the world (>30 mm/y).

E-W trending grabens
(Edremit, Bakircay,

Kutahya, Simav, Gediz,
Kucuk Menderes, Buyuk
Menderes, and Gokova).

Usak, Selendi,
Demirci, Gordes, Soma)




2 1000 km-long,
1 Sinistral

1 Plate boundary of
transform type

1 Separates the
African and
Arabian plates

1 Different views
about its age
ranging 10 to 20
Ma
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1 Estimates ranges 110 km for the southern
section and 70-80 km for the northern
section.

i Recent studies indicate 10—-20 km of total

slip.
1 Some argued movement in two separate
stages:
— 60-65 km offset during 25-14 Ma
— 40-45 km offset during the last 4.5 Ma.




Turkiye'nin depremselligi
(Sismotektonigi)
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TURKIYE TEKTONIK ACIDAN DUNYANIN
EN AKTIF BOLGELERINDEN BIRIDIR
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KUZEY ANADOLU FAYI UZERINDE 1939 DA
BASLAYAN ve BATIYA GOCEN BIR DEPREMLER
DiZISI OLUSMAKTADIR

200 km
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1 Delimited by NAF and NEAF

1 E-W trending fold and thrust belt.

8 The slip rates are less than 5 mm/y

_ earthquake (M = 6.8)
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1 Beginning with 1939 Erzincan earthquake, the NA
ruptured by 8 earthquakes (M >6.7) propagating
sequentially in a westward progression

— 26 December 1939 Erzincan ( )

— 20 December 1942 Erbaa-Niksar (M = 7.1)
— 26 November 1943 Tosya (M = 7.6)

— 1 February 1944 Bolu—Gerede (M = 7.3)

— 26 May 1957 Abant (M = 7.0)

— 22 July 1967 Mudurnu (M =7.1)

— 17 August 1999 Kocaeli (M =7 4),

— 12 November 1999 Duzce (M =7.2)

1 This westward propagation has been interpreted |
terms of a Coulomb failure model, whereby every
earthquake concentrates the shear stress at the
western tip of the broken segments leading to
westward migration of the large earthquakes.




17 August ( ) and 12 November ( ) 1999
events killed moer than 20.000 people and ruptured
about 160 km of the northern branch of the NAF.

These earthquakes have also loaded the Marmara
segment(s?) of the fault and a major, M<7.6 event

Is expected in the next half century with an about
50% probability on this segment.




— 1717 and 1835 Ecemis
— 9 March 1902 Cankiri (Ms=35.5)

— May 1914 Gemerek (M = 5.6)

— 1938 Kirsehir ( )

— 21 February 1940 Erciyes (M = 5.1)

— 13 April 1940 Yozgat-Kayseri (M =5.3)

— 4 August 1996 Mecit6zi—Corum (M = 5.6)




20 September 1899 Menderes

19 January 1909 Foca (M=6.0)

18 November 1919 Soma (M =6.9)

31 March 1928 Torbah (M = 6.3)

2 May 1928 Emet (M =62)

23 April 1933 Gokova (M = 6.5)

19 July 1933 Denizli (M = 5.8)

22 September 1939 Dikili-Bergama (M = 6.5)
23 May (M =6.2) and 13 December 1941 Mugla (M = 6.0)
6 October 1942 Edremit Korfezi-Ayvacik (M = 6.8)
24 June 1944 Gediz (M =6.0)

21 December 1945 (M =6.07)

16 July 1956 Sike—Balat ( )

25 Apnl 1959 Koycediz (M = 6.3)

11 March 1963 Denizli (M = 5.5)

2 March 1965 Salihli (M = 5.8)

13 June 1965 Honaz (M =5.3)

25 March 1969 Demirci (M = 5.9)

28 March 1969 Alasehir —Sangdl (M = 6.5)
28 March 1970 Gediz ( )

11 October 1986 Cubukdag (M = 5.5)




Major earthquakes in the East Anatolian

Contractional Province during the 20t Century

— 12 July 1900 Kagizman (M= 5.9)
— 8 November 1901 Erzurum (M=6.1)
— 28 April 1903 Patnos (M=6.3)
— 28 May 1903 Ardahan (M= 5.7)
4 December 1905 Malatya (M= 6.8)
13 September 1924 Horasan (M = 6.8)
1 May 1935 Digor (M= 5.8)
10 September 1941 Ercig (M= 5.9)
6 September 1975 Lice (M = 6.6)
— 24 November 1976 Caldiran ( )
— 30 October 1983 Horasan-Narman (M = 6.8)
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