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The North Anatolian Fault (NAF) ruptured in a westward-migrating sequence of large earthquakes
between 1939 and 1999. The 1939 (M: 7.9) earthquake which is the first and the largest event in the
sequence produced 330 km-long multi-segment surface ruptures. We have performed successive
studies on the fault geometry and revision of slip data associated with this event based on detailed
field mapping and slip measurements.

The 1939 earthquake (M 7.9) nucleated on the eastern portion of the rupture. Main body of the
rupture extended along the master strand of the NAF between Erzincan and Niksar basins.
However, a part of 76 km-long the westernmost portion of the rupture directed towards on the
Ezinepazar splay fault. Additionally, triggered surface rupture was formed on the eastern segment
of the Erbaa-Niksar fault that mainly ruptured in the 1942 earthquake. The 1939 rupture is divided
into five fault segments based on slip distribution and fault jogs. We named the segments as
follows; Erzincan, Refahiye, Susehri, Resadiye and Ezinepazari segments from east to west. Length
of segments varies from 42 to 90 km. The observed slip data from 95 measurement localities reveal
that the amount of average slip varies between 2.30 to 8.8 m. and the slip distribution is not uniform
along the entire rupture zone. Slip maxima of 10.5 m was measured on Refahiye segment.

We conclude that: 1) total length of the surface rupture associated with the 1939 earthquake is 330
km. 2) the amount of slip along the entire 1939 rupture is larger than that in the previous study 3)
the larger revisited slip distribution suggests that the magnitude of the 1939 event could be revisited
based on the empirical law of surface slip and magnitude. 4) Each segment displays different
amount of average slip along rupture zone. This may be one of the indicators for individual
paleoseismic history on each fault segment. Large slips on the Refahiye and Susehri segments
imply a longer return period than the other segments in the last two events. This result is consistent
with the paleoseismological findings (Hartlep et al, 2006; GSA Bulletin, doi: 10.1130/B25838).
Refahiye segment might have been ruptured in 1254 historical event before 1939 event. The
Resadiye segment probably ruptured in the 1668 Great Anatolian earthquake. Radiometric dating
samples taken from trench survey on the Ezinepazar1 segment are still under process. However we
can claim that 1939 event was a non-characteristic earthquake on the NAF.

Key words: segmentation, slip distribution, 1939 surface rupture, North Anatolian Fault



1939 Erzincan Depremi (M:7.9) Yiizey Kirigi: Segment Yapisi ve Atim Dagilimi, Kuzey
Anadolu Fay1

1939-1999 arasinda Kuzey Anadolu Fay1 (KAF) boyunca dogudan batiya dogru gé¢ eden biiyiik
depremlerde yiizey faylanmalar1 gelismistir. Bu deprem serisi i¢inde ilk ve en biiyiik olan 1939
Erzincan depremi (M:7.9) 330 km uzunlugunda ¢ok segmentli yiizey faylanmasi tiretmistir. Ayrintili
ylizey kirigi haritalamasi ve yerdegistirme Olclimlerine dayanan bu calismada ylizey kiriginin
geometrisi ve buna bagl olarak atim (kayma) dagilimi incelenmektedir.

1939 depremi, yiizey kirigimin dogu ucuna yakin genis bir sikismali biikliimde baslamis ve kirilma
cogunlukla batiya dogru ilerlemistir. Erzincan-Niksar havzalar arasinda yiizey faylanmasi KAF’nin
ana kolunu izlemistir. Ancak, 76 km uzunlugundaki en bati boliimiinde, ylizey faylanmasi ana
koldan ayrilarak Ezinepazar1 fay kolu iizerine sapmustir. 1939 depreminde, ayrica, esas olarak
olarak 1942 depreminde kirilmis olan Erbaa-Niksar faymin dogu segmenti iizerinde de tetiklenmis
ylizey faylanmasi gelismistir. 1939 deprem kirigi, faylar arasi atlama (jog) yapilari ve kayma
dagilim1 gozoniine alinarak bes fay segmentine ayrilmistir. Bunlar, dogudan batiya dogru Erzincan,
Refahiye, Susehri, Kelkit vadisi ve Ezinepazar1 fay segmentleri olarak adlanmistir. Fay
segmentlerinin uzunluklar1 42 ile 79 km arasinda degisir. 95 noktada yapilan yerdegistirme
Olctimleri kirik boyunca kaymanin diizenli bir dagilima sahip olmadigini, segmentlerdeki ortalama
kayma miktarinin 2.27 ile 8.0 m. arasinda degistigi gostermektedir. Kirtk boyunca en yiiksek
yerdegistirme 10.5 m. olarak Refahiye segmenti iizerinde ol¢iilmiistiir. Bu segment, ayn1 zamanda,
1939 kiriginda ortalama kaymanin da en yiiksek oldugu segmenttir ve Erzincan segmenti harig,
kirik boyunca ortalama kayma degeri buradan batiya dogru azalir.

Bu caligmadan elde edilen temel sonuglar sunlardir: 1) 1939 kiriginin toplam uzunlugu 330 km dir.
2) Olgiilen en yiiksek ve ortlama kayma miktarlar1 dnceki ¢alismalardan daha yiiksek degerlerdedir.
3) Elde edilen yeni kayma degerleri, 1939 depremi biiyiikliigiiniin, deprem biiyiikliigii ile yiizey
kaymasi arasindaki gorgiil (ampirik) bagintilar agisindan yeniden degerlendirilmesini 6nermektedir.
4) Yiizey kirig1 boyunca her segment {izerindeki ortalama kayma miktar1 farklidir. Bu farklilik, her
segmentte en son iki deprem arasindaki tekrarlanma araligmin farkli olduguna isaret eder ki
paleosismolojik veriler bu sonucla uyumludur. Refahiye segmenti 1939 oncesinde, 1254 tarihsel
depreminde kirilmistir. Kelkit vadisi segmentinde ise muhtemelen 1668 depreminde yiizey
faylanmasi gelismistir. Bu calisma kapsaminda Ezinepazari segmenti {izerinde yapilan hendek
kazilarindan alinmis radyometrik yaslandirmalar heniiz degerlendirme asamasindadir. Bununla
birlikte, 1939 depreminin KAF iizerinde karakteristik bir deprem davranist olmadigi ileri
stiriilebilmektedir.
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