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P DALGALARI ILK HAREKET YONLERINDEN 13 DOGU ANADOLU DEPREMININ FAY
MEKANIZMASI COZUMLERI

FAULT PLANE SOLUTIONS OF 13 EASTERN ANATOLIAN EARTHQUAKES FROM FIRST -MOTION
POLARITIES OF P WAVES.

Omer OZTURK YEDA Madencilik veTicaret Limited Sirketi, ANKARA
Oznur MINDAVALLI 0.D.T.U Jeoloji Miihendisligi Boliimii, ANKARA

0Z: Dogu Anadolu'daki (36-42° K ve 35-45° D) 13 depremin fay mekanizmalarn Udias ve Buforn'un
MECOND isimli bilgisayar programi ile hesaplanmigtir.1976-1986 arasinda meydana gelmig ve yiizey dalgasi
magnitiidleri 5.0'dan biiyikk olan bu depremler NEIC kataloglarindan segilmigtir. MECOND igin gerekli degisken-
ler :P dalgas: ilk hareket yonii  deprem ile  gozlem istasyonu arasindaki azimut ve gbzlem istasyonuna gelen P
dalgasinn kaynaktan ¢ikarken diigey dogrultu ile yaptit agt "take-off angle",dur.P dalgalan ilk hareket yonleri ve
azimutlar ISC biiltenlerinden elde edilmigtir . Uzak istasyonlar igin "take off” agilar1 deprem kaynag: igin belirli
hiz kullanarak HERRIN tablolarindan hesaplanmiglardur, Fay diizleminin (veya ona dik olan yardimcr diizlemin)
egimi, kayma mikart, dogrultusu, stkigtima ve gekme (P ve T eksenleri) gibi egemen stres ySnleri MECOND'la
hesaplanr, MECOND bir olabilirlilik modeline dayanir. Bu nedenle Fay diizlemi ¢dzimi i¢in bir 6n tahmin gere-
kir. Bu tahminin ¢ok iyi bir yaklagim olmasima gerek yoktur. Ciinkii uygulamada program ¢ok uzak bir tahminin
bile en doZru sonucu verebildigini gbstermistir, Programda bir istasyonda ilk hareketin itme yada gekme olarak
gozleme olasiliginn, o noktada teorik olarak beklenen genli¥e bagh bulunduBu varsayilmigtir. Problemin ¢bziimii
Pve T eksenlerinin dalim ve dogrultusu ile benimsenen , deprem kaynagmin konumu nu bulmaktir ve bu esnada
istasyonlardaki gozlemlerin olabilirligi maksimum olmalidir. MECOND ile kaynafm konumunu belirleyen para-
metrelerin hatalarida hesaplanabilmektedir, Bu ¢aligmada Fay mekanizmas: ¢oziimlerinin hatalart 2-27 derece-
dir. Incelenén depremlerden Dogu Anadolu Fayi iizerinde veya yakininda olan 6 deprem sol yanal atim gostermek-
tedir. Bitlis yitme zonu iizerinde bulunan 2 deprem ters Faylanmaya sahiptir. Dogu Anadolu ve Kuzey Anadolu
Faylarinin kesim noktasinda yer alan iki depremden biri sag yanal atim ile Kuzey Anadolu Fay: ile uyumludur.
Diger deprem sag yada sol yanal aumh olabilir. Araz1 gozlemleri olabilseydi, bu ¢oziimlemelerden biri segilebilir-
di. Kuzeydodu Anadolu'da yer alan iki deprem (biri 30 Ekim 1983 Erzurum-Kars depremi) sol yanal atima sahiptir
ve Faylarmm dogrultulart bolgede yer alan KD-GB yoniinde uzanan Faylarla uyumludur. Caldiran depremi (24
Kasun 1976) [ay mekanizmast ¢oziimii arazi gozlemleri ile ¢ok iyi uyum gosteren sa§ yanal atimlt ters fay olarak
hesaplanmagtir.

ABSTRACT: Fault plane soluons of 13 earthquakes in Eastern Anatolia (36-42° N and 35-45° E) are calculated
using a for(ran computer program MECOND, proposed by Udias and Bulorn.These earthquakes, occurred in bet-
ween 1976-1986,having surface wave magnitude larger than 5.0, are selected from NEIC catalogs. MECOND re-
quires first -motion polarity of P wave, azimuth of epicenter with respect to observation station and take-off angle
at the source for each observation Necessary first-motion polarites of P waves and azimuths are obtained from
ISC bulletins. Take- off angles at the source for teleseismic observation are calculated by using Herrin travel -time
tables, assuming a certain velocity at the focal region of each earthquake .MECOND calculates dip,slip,strike of
the fault plane(the auxilary plane can be also alternative solution) and direction of the principal axes of stress,
pressure and tension (P and T axes). MECOND algorithm is based on the probability model. Therefore,an initial es-
timate of fault plane solution for each earthquake is necessary.This estimate need to be a good approximation,
since practice has shown that MECOND is sufficientley robust to converge the best solution from relatively bad
first choice. MECOND assummes that the probability of observing first motion polarity (compression or dilatation )
at the particular station is a function of the theoretical amplitude expected at that point .The solution of problem
consist in finding the orientation of the source,defined by trends and plunges of P and T axes,that maximize the
probability that this orientation corresponds to the set of observation .By maximizing the likelihood function, the
standard error sof the estimates of the parameters of the orientation of source can be calculated.In this study error
estimates of [ault plane parameters are ranging 2-27°. Fault plane solutions for 6 earthquakes having epicenter on
or near the East Anatolian Fault showed left lateral strike slip movements.2 earthquakes lying on Bitlis Suture
Zone have reverse faulting. There are 2 earthquakes located at the junction of East Anatolian and North Anatolia
Faults.One of them having right lateral strike slip movement can be correlated with the general character of Nort
Anatolian Fault.The other one could have left lateral or right lateral strike slip movement. This ambiguity might be
solved trought field studies,il it would be avaible.2 earthquakes located at Northeastern Anatolia (one of them
known as Erzurum—Kars earthkuake of Oct.30,1983) have left lateral strike-slip movements. These can be correla-
ted with faults striking NE-SW direction of Northeast Anatolian faults.The fault plane solution of Caldirans eart-
hquake (Nov.24,1976)showed the reverse faulting well with the field observation.
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29 NISAN 1991 GURCISTAN DEPREMI (Mpy=7.0) ONCESI KD TURIYE'DE KAYDEDILEN
Eme ve Etp ANOMALI DEGERLERI

EM EMISSIONS AND ET POTENTIAL ANOMALIES REVEALED IN THE TURKEY BEFORE
THE 29 APRIL 1991 GEORGIAN EARTHQUAKE, M| = 7.0

M. Salih BAYRAKTUTAN Deprem Aragtuma Merkezi, Atatiirk Universitesi, ERZURUM
P.F. BIAGI La Sapienza Universitesi, Roma/ITALYA

V.SGRIGNA La Sapienza Universitesi, Roma/ITALYA
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OZ: KD Tirkiye'de Coruh Nehri Vadisine tabii em emisyon ve et potansiyelin elektrik bilesenini kaydetmek
iizere yerlestirilmig olan sayisal sistem ile, eme sinyalleri integre-voltajinm mutfak deZerleri olgiilebilmigti. 0.3
ve 300 kHz arasindaki i¢ frekans bandinda, 30 dakika integrasyon zamanli eme sinyalleri kaydedildi. Etp deger-
leri ise tig-bilegenli olarak kaydedildi. Atmosferik ve insan-iglevlerinden kaynaklanan etkiler ~40 dB oraninda
bertaraf edilmigtir.

Ocak 1991'in son haftasinda, 03-3.0 kHz eme frekans bandinda ortalama taban-seviyesinden 3-4 kez daha
yiiksek sinyaller alindi. Subat ve Mart aylarinda da benzeri sinyaller alinmugtir. 30 Mart ve 4 Nisan'da bu sinyal-
lerin intensifesi ortalama taban- seviyesinden 15 kez daha bilyilk gergeklesmigtir, 25 Nisan'da 1991 Giircistan
Depremi'nden 4 giin dnce, taban-seviyesinde ~50 faktorii kadar daha biiyiik sinyaller elde edilmigtir. Et potansi-
yel kanallarinda anomali degigimi sadece d-b bilegkesinde g6zlenmiglir, 24 Nisan 1991'de bu kanalda taban sevi-
yesini ~15 kez kadar agan, eme anomalisi ile ¢akigmayan pulse-benzeri bir anomali elde edildi. Kaydedilen eme
ve etp anomalileri, meteorolojik olaylarla gakigmamugtir. Istasyona olan odak uzakli31 yarigapt q Dobrovolsky
formiiliiyle q=100-43 M ile hesaplanabilen izleme alani iginde kalmugtir. Eme ve etp anomalileri olugma zaman-
lar1 arasindaki zaman farki T; 1gAT=0.10. M-~(2.72% 0.35) ile ifade edilen prekursor siiresini temsil eder. Bu ano-
mali sinyalleri 29 Nisan Giircistan Depremi'nin hazulanma iglevi igin haberci olarak kabul edilebilir.

ABSTRACT: The digital system installed in Chorokh River Canyon (NE Anatolia) for recording electric com-
ponent of natural eme and etp, enabled measurement of absolute values of integrated voltage of eme signals.
Eme signals in 3 frequncey bands, between 0.3 and 300 kHz, are recorded with 30 min. integration time. The etp
values are recorded in three components. The man-made and atmospheric disturbances are filtered by ~40 dB.

On the last week of January 1991, some signals that were 3-4 times higher than the mean background
level were revealed in the 0.3-3.0 kHz eme frequency band. Then another series of this kind of signals occurred
on February and March, On 30 rd March and 4 th April 1991, the intensity of these signals were 15 times as
stronger as the mean background level. On april 25.1991 four days beflore the Georgian Earthquake 1991, very
large intensity signals, of the same duration, that exceeded the background level by a factor of ~50 were revea-
led. The only etp channel that showed anomalous variation was the e-w component. A pulse- like anomaly that
exceeded background level by a factor of ~15 occured on 24 th April 1991 and was not coincided with the eme
anomaly, No lightings and thunderstrom events coincided in time with observed eme and etp anomalies. The
epicentral distance to the observation site falls within the radius q of monitoring zone which can be calculeted
by Dobrovolsky formula g= 100. 43 M, Time period between occurrence of eme and etp amonolies coresponds
rather well Tme perido between occurrence of eme and etp anomalies coresponds rater well to precursor time T;
1gA T= 0.10 M (2.72+0.35) These anomalous signals are supposed to be precursor of then April 29 Georgian
Earthquake preperation processes.
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DOGU PONTIDLERIN (KD TURKIYE) ARSIN (TRABZON)-iYIDERE (RIZE) ARASINDAKI
KESIMININ YAPISI

STRUCTURE OF ARSIN (TRABZON) IYIDERE (RIZE) AREA IN EASTERN PONTIDS, NE TURKEY

Salim GENC K.T.U. Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimii, TRABZON

OZ: Dogu Pontidlerin Arsin (Trabzon) ve lyidere (Rize) kasabalart arasinda kalan boliimiinde yer alan inceleme
alaninda Ust Kratese ve Miyosen (?) yagl kayaglar yiizeylenir, Ust Kretase, yoredeki en yaygin birimler duru-
munda olan magmatitlerle tortullar igerir. Bu degisik litolojik birimler stratigrafik olarak iki farkli seviye olugtur-
maktadir. Bunlardan birisi tabanda bulunan alt seviye ve digeri de bunun iizerine uyumlu olarak gelen iist seviye-
dir. Alt seviye gognulukla koyu renkli bazalt, bazaltik aglomera, andezit, dasit ve bazaltik-andezitik tiiflerle
bunlar i¢ine yer yer sokulum yapan doleritik ve/veya tonalitik sokulumlardan, iist seviye ise genelde agik renkli
kiregtagi, marn, kumtag, tiifit, ayrigmig dasit, andezit, bazalt ve bazaltik-andezitik aglomera ardigimindan ibaret-
tir. Tortul birim igermeyen Miyosen,kesin yag: bilinmeyen ancak saha gézlemlerine dayanilarak bu yasta oldugu
kabul edilen 16sitli bazaltlar1 kapsar.

Ydresel olarak etkin hidrotermal alterasyon gegirmis olan alt seviye volkanitleri genelde tabakali degildir,
ancak iclerinde yer yer belli belirsiz tabular oluguklara rastlanir. Buna kargin daha ¢ok KD-GB dogrultulu ve
uzunlugu 40-50 cm'yi bulan ezilme zonlar ile belirgin olan kiigiik 6lgekli normal faylar diisey, ve/veya diigeye
yakin konumlu ¢atlak diizlemleri ve Ozellikle dasitlerdeki sofuma prizmalar gibi kuiklar stk¢a kargilagilan yapi-
lardir.. Ust seviye kayaglart ise alt seviyedekilerin aksine yer yer az ¢ok belirgin olan ve kalinliklar1 3-40 ¢cm ara-
sinda degigen tabakali yapisiyla karakteristiktir. Tabakalanmanin yanisira alt seviye kayaglarindakine benzer
sekilde kurklr yapilar iist seviye kayalarmda da vardir. Yorenin birkag kesiminde belirlenen kivrimlar KD-GB
uzanimly, eksenleri GB yoniinde dalunli, dalgaboylart 2 metreyi ve amplitiidleri de 15 cm'yi gegmiyen yapilar
durmundadir, Her ne kadar saha incelemeleri swrasinda eksenleri KD yoniinde dalimli krvrim yapilarina rastlanil-
mamigsa da tabaka ol¢timleriyle hazirlanan bir kontur diyagramindan bolgedeki kayaclarda eksenleri bu ybnde
dalimli krvrimlarin da var olabilecegi anlagilmugtir. Diger taraftan incelemeler kirikli yapilarla kivrimlarin, olasilt
olarak farkli zamanlarda meydana gelen deformasyon evrelerinden kaynaklanabilecegini gostermistir.

ABSTRACT: An area lying between the towns of Arsin (Trabzon) and Tyidere (Rize)in Eastern Pontids has been
studied. The area is underlain by Upper Cretaceous and Miocene units. The Upper Cretaceous comprising both
igneous and sedimentary rocks has been divided into two main stratigraphic levels that is a lower level at the bot-
tom and an upper one overlying conformably the lower one. The lower level includes mostly dark-coloured, ex-
tensively altered basalts, basaltic agglomerates, andestiles, dacites, basaltic-andestic, tuffs and these rocks have
locally been intruded by doleritic and or tonalitic intrusions, whilst the upper one possesses light-coloured alterna-
ting units of limestones, marls, sandstones, tuffites, highly altered dacites andesites-basalts-basaltic/andesitic
agglomerates. The Miocene is accepted 1o be represented by leucite-bearing basalts in which no indications of age
have been found.

Except for the upper level rocks of the Upper Cretaceous in which a well-developed bedding is commonly
encountered, fractures and small scale [aults are the dominant observable strucures in the region. Besides, folds
with axes plunging SW in several parts of the area have also been determined. It is also found, on the basis of the
evaluation of field data,that folding presumably predates fracturing.



