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21 Ocak 2007 gunu saat 09.38 de mierkezi Dou Anadolu’da Ar ilinin bat s ndaki
Tutak ilgesi yak nlar na yer alan orta buyuklikte bir depremdaea gelmitir ( ekil 1). Cevre
il ve ilcelerde de kuvvetlice hissedilen deprem Tutak ilge menkebuna ba onbir kdyde
(Cobanova, Yukar ki, Akyele, Aa oOstek, Batm, Ekincik, Klc¢gedii, Yaykl, Otluca,
Sorguglu ve Kabni) 50’ye yak n bina ve hayvan bar nada hasar meydana getirnmi ( ekil 2)
Depremde can kayb meydana gelmeimi

Bu de erlendirme raporu MTA Genel Mudurlinin bélgedeki bilgi birikimi  nda
( aro lu ve di erleri, 1987, 1992) depremin kaynak fay tan mlamas na yonelik drigjitme

niteli inde haz rlanmtr.

Depreme li kin Sismolojik Bilgiler

Bo azici Universitesi Kandilli Rasathanesi ve Deprem Arma Enstitiisi Ulusal
Deprem zleme Merkezi (KRDE-UDM) kay tlar na gore 07:00'de Md: 3.6 buyuklinde bir
deprem olmuve bunu, 09:38'te meydana gelen Ml: 5.0 buyuktideki buytk ok izlemi tir.

Ce itli kurulu lardan edinilen lokasyon bilgilerine gore daha buyuk olan ikiokun d
merkez lokasyonu Tutak ile Hamur aras nda yer almaktad r. Deprgerin bayukli o ve

derinli ine ili kin ¢eitli kurulu larca yap lan deerlendirmeler Tablo 1'de verilntir.



Ana okun buyukltdne ili kin Mb, Ms ve MI cinsinden yap lan derlendirmeler 5.0

olarak belirtiimektedir. EMSC’in deerlendirmesine gore deprem doltu at ml faylanman n

bask n olduuna i aret etmektedir.

Tablo 1.21 Ocak 2007 Tutak (A ) Depremi’ne ili kin deprem parametreleri.

Table 1.The earthquake parameters of the 21 Ocak 2007 Tutak @arthquake

Koordinat Derinlik L
Blyukluk
_ Coordinate Depth Magnitude
Kaynak Tarih Saat
_ Enlem Boylam
Source Date Time _ _
Latitude | Longitude (km) ML | Ms | Mb
(N) (E)
KOERI 21.01.2007] 09:38:5F  39.592 42.863 3.1 5.0
USGS 21.01.2007 09:39:00  39.803 42.807 10 51
EMSC 21.01.2007 09:39.05 39.7008 42.9146 30 5.0
ETHZ
21.01.2007| 09:39.0% 39.7 42.8 30 4.6
(ROM)
ETHZ
21.01.2007| 09:39.02 39.8 42.8 33 .8
(GSR)




ekil 1. 21 Ocak 2007 Tutak (A ) Depremi’'nin Turkiye Diri Fay Haritas 'ndaki yeri (MTA, 1992).
Figure 1. Location of the 21 Janunary 2007 Tutak (AEarthquake on the Active Fault Map of Turkey



ekil 2. Tutak fay (aro lu ve Guner,1979)dan al nmir. aretlenmi kéyler 21 Ocak 2007 depreminde hasar meydana gelen
yerlem yerlerini gbstermektedir.
Figure 2. The Tutak Fault from aro lu&Guner, 1979. The circles are damaged villages.



Bolgesel Aktif Tektonik Yap ve Kaynak Fay Ozellikleri

21 Ocak 2007 Tutak Depremi gunumizde snal tektonik rejimin egemen oldu
Do u Anadolu bdlgesinde meydana geltini Bolgedeki bu tektonik rejim Arap ve Avrasya
levhalar aras nda geini olan k ta-k ta carpmas n n eseridir. Das Anadolu’nun K-G yoénli
sk mal aktif tektonik rejimi D-B uzan ml k vr m ve bindirmeler \@rbirine ¢apraz KD-GB
uzan ml sol yonli, KB-GD uzan m nda ise sgnli do rultu at ml faylarla temsil edilmektedir
( ekil 3).

21 Ocak 2007 gunu meydana gelen depremimrkez lokasyonu bdlgesel fay paterni
icerisinde KB-GD uzan ml Tutak fay na rastlar. Tutak fayTMGenel Mudurlt 0'nin yapt
Tarkiye Diri Fay Haritas calmalar esnas nda ilk defa tan mlanmve Do u Anadolu
bdlgesinin en 6nemli deprem kaynaklar ndan birisi oldd 979 y|nda ortaya konulmtur
( aro lu ve Giner,1979). Tutak fay bolgede Cald ran ve Ercis faylaayike do rultuda uzan .

Do u devam nda yer alan Cald ran fay Uzerinde 24 Kas m 1976 y| nda M:yiklatinde
meydana gelen depremde 3840 kiayat n yitirmi tir.

Tutak fay sa yonla dorultu at ml aktif bir fayd r. KB-GD genel uzan mldr. Fayn
toplam uzunluu 80 km’'dir. Ar glneydousunda yer alan fay baca U¢ ana geometrik
segmentten olwr. Fay, bat kesiminde canlukla dei ik boyutta bloklar iceren bir melanj
karma n keser. Orta ve da bolimiinde ise Ust Miyosen-Pliyosen ¢okel kayalar ile Pliyosen
ve Kuvaterner volkanitlerini kesmektediraro lu ve Guner, 1979). Fay cizgisel gililiolup
morfoloji de ¢ok belirgindir. Fay boyunca otelenndrenaj ve dier morfolojik unsurlar sa
yonlu do rultu at ml faylanman n das Anadolu’daki en guzel 6rneklerindendirekil 4).

Tutak fay Uzerinde son yuzy lda meydana gelbm deprem yoktur. Ayr ca fay n tarihsel
donem aktivitesine ilkin bulgular da mevcut dédir. Bu fay zonunun giineydo ucunda yine
ayn do rultuda sa yonlu dorultu at ml Cald ran Fay vardr ve bu fay lzerinde 24.11.1976
tarihinde M: 7.5 magnitidiinde bir deprem meydana gahniutak Fay 'n n giineyinde ancak
bu faya dik dorultuda bulunan Malazgirt fay tzerinde de 28.04.1903 ve 27.01.1907 tarihlerinde
M: 6.3 magnitudunde iki deprem meydana getimi

21 Ocak 2007 depreminin ana ve arigk lokasyonlar ekil 5 verilmi tir. Ana ok ve
art¢ lar fay n Tutak ilce merkezine yak n bolimuine rastlamaktdeldeki veriler fay n dc¢
geometrik segmentten oblu una yorumlanabilmektedir. Anaok ve art¢ lar fay n Tutak ilgesi

yak n kuzeydousundaki bdlumtne rastlar. Ancak, lokasyon bilgilerinin depremlerin



segmentlerle ilikisini tart abilecek yeterlikte deldir. Fay duzlemi ¢ozimlerinde elde edilen iki
do rultudan KB-GD dorultu olan dizlem depremin olunekanizmas n yanstr ve dolay s yla

depremin sayonli k r Ima mekanizmas yla getni tir.

On Sonuglar:

1- 21. Ocak 2007 Tutak depremi A glineybat s nda Tutak fay ndan kaynaklartm

2- Kaynak fay sa yonlu do rultu at ml olup toplam 80 km uzunlundad r.

3- Fay n paleosismik davran bilinmemektedir.

4- Tutak fay nn segment yap s icin detay bilgi yoktur. Ancak verileralt segmentten
olu tu una yorumlanabilmektedir. 21 Ocak 2007 depremi (M:5.0) Tutak faynn
tamam n n krImas yla olunas beklenen buytklikte délir. Tutak fay n n tamam nn
krimasyla oluacak maksimum deprem buydklinin Mw:7.2 olaca tahmin

edilmektedir.



ekil 3. Do u Anadolu Bdlgesinin diri fay haritas &ro lu ve di ., 1992’den al nmtr).

Figure 3. The active fault map of the eastern Anatolia




ekil 4. A r ve yak n ¢evresinin SRTM (Shuttle Radar Topographic Mission)rgusu Uzerinde Tutak Fay ve 21 Ocak 2007 Tutak
Depremi’nin ceitli kurulu larca dnerilen ana ve art@k lokasyonlar

Figure 4. Tutak fault and main and aftershocks of the earthquake on SRTM ofrttad vicinity



ekil 5. A r ve yak n ¢evresinin SRTM (Shuttle Radar Topographic Mission)(90 metre ¢cdzkiedidorintist Uzerinde Tutak Fay
ve 21 Ocak 2007 Tutak @ Depremi’'nin geitli kurulu larca 6nerilen lokasyon ve fay dizlemi ¢oztmleri.
Figure 5. Tutak fault and fault plane solutions of the earthquake on the SRTM image ofitardAvicinity.
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A moderate earthquake occured in 2.January 2007 on the local time 09.38 in temEast
Anaotolia. The epicenter of the earthquake is located at the Tutakcdistrihe Ar city
(Figure 1). The earthquake was strongly felt in the adjacent citydastdcts,. Houses and barns
collapsed in the 11 village of the Tutak, namely Cobanova, Yuklar Kikyele, Aa Ostek,
Batm , Ekincik, K| ¢gedii, Yay kl, Otluca, Sorguclu and Kaénu (Figure 1). There is no any
casualty during the earthquake.

This preliminary report was prepared by General Directorate of MifAhe light of
previous informations about the fieldafo lu et al. 1987, 1982) and proposed to identify source

fault of the earthquake.

Seismological Data of the Earthquake

According to KOERI a preshock Md:3.6 was recorded on 07.00 then the main shock
MI:5.0 occured on the 09.38. The epicenter of the mainshock was locate@rétenaur and
Tutak based on locations from different institutions. Those are listédlle 1. The evaluations
on the earthquake magnitude inferred 5.0 in Mb, Ms and MI.. According to EMSC the
earthquake was generated by a strike slip faut.

Regional Active Tectonic frame and Source Fault Characteristics
The 21.January 2007 Tutak earthquake was occured in the eastern Anatolian
compressional tectonic regime. This regime is a result of Arabian-EBnrasntinental collision.

The compressional active tectonic regime is represented by Endirig folds and thrusts and



conjugate NE-SW trending left lateral and NW-SE trending right lastride slip faults (Figure
4).

The epicenter of the 21 January 2007 earthquake coincidents on NW-SE trending Tutak
fault. The Tutak fault was firstly identified by during the studiethefActive Fault Map of
Turkey in 1979 and evaluated as one of the important earthquake source oftdra Basitolia
( aro u ve Gulney, 1979). The strike of the faut is parallel to Cald ran fautthadaptured in 24
November 1976. The magnitude of this earthquake was M:7.3 and amount of casuaties wa
3840.

The Tutak fault is a right lateral strike slip active fault trendi@/-SE. The total length
of the fault is 80 km. The fault is constituted by three main segnteatosses melange complex
in the west and crosses Upper Miocene-Pliocene sedimentary rocksPlaowkne and
Quaternary volcanics in the center and eastr¢ lu and Guner, 1979). The morphology of the
fault is very linear and clear. The offsett drainages and other morphologoabp@nents reveal
right lateral strike slip character of the fault (Figure 5).

There is no earthquake on the Tutak fault in the instrumental period. Howésterical
activity of the fault is not known. The Cald ran fault is located soutbeasargin of the fault
and generated M:7.3 during the 24.11.1976 earthquake. However, Malazgirt fault which is
orthogonal to the Tutak fault generated two earthquakes in 28.04.1903 and 27.01.1907, the
magnitude was M:6.3.

The epicenters of the main and aftershocks is displayedkiih 6. Their locations coinsident to

Tutak centrum. The fault can be evaluated in three segments dependsted eia. However,
epicentral locations are not enough to discuss segmentation of the fault. &&= NMhding

planes from the fault plane solutions reveal source mechanism of the fault. Hence, the earthquake

was occured by right lateral strike slip mechanism.



Preliminary Results

1.

The 21.January 2007. Tutak earthquake sourced by Tutak Fault in the southwest of the
Ar

2. The source fault is a right lateral strike slip fault. The length of the fault is 80 km.

3. The paleoseismological behaviour of the fault is not known.

There is no detailed information about segmentation of the Tutak fault. Thevelsa
evaluted as three segments. The magnitude of 21 January 2007 earthquake i6V:5.0)
lower than expected considering to entire lenght of the fault. Thenmaxmagnitude of

the earthquake that can be generated by Tutak faut is estimated Mw:7.2.
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