Kuzey Anadolu Fay1 1943 Tosya Depremi Yiizey Kirigi
Surface Rupture of 1943 Tosya Earthquake, North Anatolian Fault
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Kuzey Anadolu Fay1, 1939-1999 yillar1 arasinda meydana gelen ve dogudan batiya dogru ilerleyen biiyiik
depremlerde kendine has karakteristik davranist olan bir transformdur. 26 Kasim 1943 yilinda meydana
gelmis olan Tosya depremi (Mw:7.6) bu deprem serisi i¢erisinde Erzincan depreminden (M:7.9) sonra en
uzun yiizey faylanmasinin gelistigi depremdir. Bu depremde Erbaa-Bayramoren arasinda yaklasik 280 km
uzunlugunda yiizey faylanmasi olugmustur. Yiizey kiriklar1 {izerinde yapilan atim o&lgiimleri ve
segmantasyon analizleri deprem kirilma siiregleri yaninda faylarin geg¢mis depremlerdeki davranis
bi¢imlerinin de anlasilmas: agisindan 6nemli veriler saglar. 1943 depremi yiizey kiriginin atim degerleri
iizerine literatiirde sinirli bilgiler mevcuttur. Kirigin detay geometrik dzellikleri ve segmantasyonu
iizerine ise bilgi yoktur. Bu ¢aligmada, 26 Kasim 1943 deprem kirig1 boyunca 1:25 000 6l¢ekli haritalama
gercgeklestirilmig, kirtk boyunca 60 noktada depremde meydana gelen yerdegistirmeler Olciilmiis ve
geometri-atim iligkilerine dayali segment modellemesi yapilmistir.

Kuzey Anadolu Fayi’nin orta kesimine rastlayan 1943 kirigi 280 km uzunlugunda olup, giineye i¢biikey
bir yay seklindedir. Yiizey kirig1 dokuz geometrik segmentten olusur. Kuyruk bdoliimleri hari¢ govde
segmentlerinin uzunlugu 9 ila 57 km arasinda degisir. Batisindaki 1944 kirigindan sikigsmali bir sekme
(step-over) ile ayrilir. Yaklasik 7 km uzunlugundaki dogudaki u¢ segmenti ise 1942 deprem kirigini
iizerler. Segmentler birbirinden sekme ve biikliimlerle ayrilir. Kargi ve Kamil ile Havza ve Ladik
segmentleri agilmali sekmelerle birbirinden ayrilir. Diger segmentler ise sikismali sekme veya
biikliimlerle birbirine baglanmistir. Kirtk boyunca dogrultu degisimleri sikigmali sekme veya biikliimler
boyunca gerceklesir. Yerdegistirme miktar kirik boyunca diizenli olmayip segmentler arasinda degisiklik
gosterir. En yiiksek yerdegistirme Havza segmenti iizerinde olup 6.0 metre 6l¢iilmiistiir. Ortalama
yerdegistirme miktar1 ise 3.6 metre dolayindadir. Ancak, ortalama yerdegistirme segmentler boyunca
farklilik gosterir. Ilgaz, Kamil, Havza ve Destek segmentleri ortalama yerdegistirmenin en yiiksek oldugu
boliimlerdir.

Onceki aragtirmalardan bazilarinda son yiizyildaki deprem serisi igerisinde Kuzey Anadolu Fay1
iizerindeki yerdegistirmenin, Erzincan depremi yilizey kirigindan batiya dogru azalmakta oldugu
vurgulanir. En son yapilan ¢aligmalara gore ise 1943 kiriginin diger deprem segmentlerinden daha diisiik
yerdegistirme degerlerine sahip oldugu yorumlanabilmektedir. Bizim arastirmamizda elde edilen bulgular
1943 depremi yiizey kirigi boyunca ortalama atim degerlerinin 6nceki ¢aligmalarda belirtilenden daha
yiiksek oldugunu, KAF’nin bu deprem segmenti lizerinde herhangi bir atim boslugu bulunmadigini
gostermektedir. Bulgular, ayrica Kuzey Anadolu Fayi’nda son yiizyildaki deprem kiriklar1 boyunca
ortalama atim miktarinin batrya dogru azaldigi tezini desteklemez.

ABSTRACT

The North Anatolian Fault (NAF) is a continental transform fault which is characterized by a sequence of
westward propagating large earthquakes occurred between 1939 and 1999. The November 26, 1943
Tosya earthquake (Mw: 7.6) produced 280 km long surface rupture which is second longest surface
faulting in that sequence. The offset measurements and segmentation analysis provide data on rupturing
processes as long as understanding of the fault behavior during the paleo-earthquakes. In the previous
works, there is limited data on offset measurements and no documented data of detailed geometrical
properties and segmentation analysis of the rupture for 1943 event. In this study we performed rupture
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mapping on a scale of 1/25 000 and measured offsets at 60 locations, and segmentation based on
relationships between geometry and slip distrubution.

The 1943 surface rupture, located at the central part of the NAF is totally 280 km-long and has a convex
northward shape. It was divided into nine geometric segments. The length of the body segments varies
from 9 to 57 km. It is separated from the 1944 rupture in the west by a restraining stepover. The 7 km-
long easternmost segment overlaps the 1942 earthquake rupture. The segments are separated
(distinguished) from each other by stepovers and bends. Kargi-Kamil, and Havza-Ladik segments are
separated from each other by releasing step overs. However the other segments were tied to each other
by restraining bends or step overs. The general strike of the rupture usually changes along the
restraining step-overs and bends. The amount of the average slip is not uniform along the entire rupture,
and different at each segments. The maximum offset is 6.0m and measured on the Havza segment. The
average offset is about 3.6 m. ligaz, Kamil, Havza and Destek segments have the highest average slip
along the rupture.

Our data shows that amount of average dextral slip occurred during the 1943 Tosya event is much larger
than the results of previous studies. There is no slip gap along the 1943 earthquake segment of the NAFS.
Additionally, our findings does not support the idea of westward decrease of the average slip by the
earthquake series occurred in the last century as suggested in the previous studies.






