46. TURKIYE JEOLOJI KURULTAYl 1993 BILDIRI OZLERI 121

YAPISAL JEOLOJI OTURUMU - II-

KUZEY ANADOLU FAY ZONUNDA (BOLU-SAPANCA GOLU ARASI)
ETKEN' OLAN GERILIMLERIN FAY ANALIZLERI VE UYDU
GORUNTULERI YARDIMIYLA SAPTANMASI

DETERMINATION OF DOMINANT STRESSES ALONG NORTH ANATOLIAN FAULT ZONE
(BETWEEN BOLU-SAPANCA LAKE) BY MEANS OF FAULT ANALYSIS AND INTERPRETATION
OF SATELLITE IMAGES

Murat NURLU Afet Isleri Genel Miidiirliigii »Deprem. Arastirma Dairesi ,Lodumlu-ANKARA

0Z: Calisma alami Tiirkiye 1/500000 6lcekli jeoloji haritast Zonguldak paftasinda 40.30-41.30 enlemleri ile
30.00-31.30 boylamlar1 arasmda yer almaktadir. Bu c¢alismada, incelenen alan iceri sinde Neotektonik
donemde yer alan Kuzey Anadolu Fay zonu ve diger fay sistemlerinin olusum mekanizmasi, farkli yontemler
(fay coziimlemeleri ve uydu goriintiilerinden saptanan verilerle yapilan analizler) kullamlarak faylarin farkli
mekanizma ozellikleri tastyip tasimadiklarmin incelenmesi amaglanmistir. Fay analizlerinde Etchecopar ve
Diedres-Droits medotlann kullamlmistir. Calisma alani iceresinde uydu goriintiilerinden saptanan, ozellikle
biiyiik ve stireklilik gosteren ve aktif tektonik hareketler sonucu olusan yapilar tizerinde belirli lokasyonlarda
fay diizlemleri aranmig ve saptanabilen diizlemlerde olctimler alinarak, o fay diizleminin olugmasinda etken
olan gerilim yonleri ve degerleri saptanmistir., Arazide saptanan fay olciimleri topluca Etchecopar yontemi
kullanarak degerlendirildiginde calisma alani i¢in aktif gerilimlerin dogrultu atimh fayr olusturacak sekilde
degerler verdigini ve olusacak dogrultu atindi fayin yaklasik N85W konumunda oldugunu gostermektedir.

Inceleme alaninda Landsat uydu fotografindan saptanan tektonik yapilar incelendiginde ise cogunlukla
dogrultu atimh faylarin egemen oldugu gozlenmektedir. Landsat uydu fotografi lizerimde saptanan 70 adet
kirik incelendiginde» kiriklarin KAF zonu cevresinde yogunlastigi gozlenmektedir. Kinklarn genelde iki
egemen dogrultuda (N8OE ve EW) yogunlastigi belirlenmistir. KAF zonunun genel dogrultusu, yaklasik N85
W olduguna gore» maksimum c¢ekme gerilmesinin NSOE dogrultusunda ve maksimum basing gerilmesinin
N40W dogrultusunda oldugu uydu goriintiilerinin incelenmesiyle belirlenmistir.

Sonuc olarak; arazi ve Landsat uydu fotografindaki calismalar, Neotektonik donemde incelenen alan
icin, sikisma, geriliminin N41W cekme geriliminin ise N49E konumlarinda bulundugunu gostermistir.

ABSTRACT: The study area takes place at the Geology map of Turkey with a scale 1/500.000 in
Zonguldak, section,, between 40.30-41.30 latitudes and 30.00-31.30 longitudes. In. this study,,, the main aim is,
to investigate the formation mechanism of North Anatolian Fault (NAF) zone and other fault systems which.
have taken place throughout Neotectonic period at the study area and to investigate fault systmes if they
have different mechanism characteristics on they have not, by using different methods (the analysis which
are done by using the data, obtained, from, satellite images and fault analysis)... For fault, analysis,. Etchecopar'
and Diedres-Droits methods have been used. The fault planes at the certain locations determined from
satellite images of study area» has been searched where they found on some structures formed by active
tectonic mouvements and especially showing great continuités and at the determined fault planes, necessary
.measurements has taken to determine affective stress directions and. values which, cause to the formation of
these fault planes. If the fault measurements taken at the field, are evaluated all together by using
Etchecopar' méthode, the results show that; active stresses for study are”give values, to form, strike slip
fault and this fault will have a position of N85W.

If the tectonic structures determined from Landsat satellite images are examined at the field,
observations show that, generally strike slip faults are dominant at the study area. When 70 fractures which
determined on the Landsat satellite image investigated, it is observed that,, these fractures become dense
around the NAF zone. When the determined directions of fractures presented at rose diagram.,, 'this fractures
become, dense generally in to dominant, directions (NSOE and EW). If the general direction of NAF zone, is
accepted as approximately N8SE, the maximum tensional stress will have a direction of NSOE and the
maximum compressional stress will have a direction of N40W,

As a result; the studies on a field and landsat satellite images show that> the compressional stress
has a position of N41W and the tensional stress has a position of N49E for study area in Neotectonic
Period.
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ORTA KIZILIRMAK FAYI: ORTA ANADOLU VOLKANIK PROVENSININ
KUZEY SINIRI

CENTRAL KIZILIRMAK FAULT: NORTHERN MARGIN OF THE. CENTRAL ANATOLIAN
VOLCANIC PROVINCE

Vedat TOPRAK. ODTU Jeoloji Miihendisligi Boliimii, ANKARA

OZ: Orta Anadolu'da Avanos (Nevsehir) ile Kesikkoprii (Kirsehir) arasindaki kesimi kapsayan bu
arastirm anm am act Orta Kizdirmak fayinin niteligini ve bu fayin Ust Miyosen Pliyosen yash Orta Anadolu
Volkanitleri (OAV) ile olan iligkisini incelemektir.,

Orta K izi I irmak fay1 5-8 km genisliginde, dogrultusu doguda D-B, batida KB-GD olan bir kusak igine
yayilmig degisik boyutlu, egemen olarak normal karakterli paralelyan paralel! bir cok sintetik ve antitetik
faydan olusur. Kestigi Kiyrvaterner bazaltlar1 bu faym gliniimiizde etkin oldugunu gosterir.

Fay,, gliney blogun diismesi ile olusan Ust Miyosen Pliyosen, yashi bir havzay1 kuzeyden denetler..
Bolgede genis bir yay 1lim1 ola o bu havzada O A Va ait volkanik lastik ler ile golse 1 ve akarsu ¢ oke Ileri
arakatkilidir. OAV'a ait volkanik ve volkaniklastiklerin bu havza ile yasit kuzeydeki diger havzalarda
gozlenmemesi ve bu havzayr kuzeyden besleyen aliivyon yelpazelerin varligi bu faymm OAV'm kuzey sinirini
denet ledigini gosterir.

ABSTRACT: The aim of this study is to investigate the nature of the Central Kizilirmak fault and its
relationship with the upper Miocene -Pliocene Central Anatolian Volcanics (CAV) in the area between
Avanos; (Nevsehir) and Kesikkoprii. (Kirsehir) in Central! Anatolia.

Central Kizilirmak fault is represented by several synthetic and antithetic,, parallel to sub-parallel
faults dominantly of normal type with different lengths. These faults are developed within a zone of 5-8 km
wide that strikes E-W in the easlren part and NW-SE in the western part of the area. Quaternary basalts
cut by the fault sugest that the fault is active today.

The fault, with downthrown southern block, controls a Laie Miocene-Pliocene basin from its northern
margin. The volcaniclastics of the CAV are intercalated within this basin with lacustrine to fluvial deposits.
The absence of volcanics and volcaniclastics of CAV within the other contemporaneous basins to the north of
this basin and presence of alluvial fans feeding the basin from north suggest that the fault controls the
northern margin of t liec CAV.
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KUZEY ANADOLU FAY ZONUNDA (DOKURCUN-AKYAZI) RADON
OLCUMLERT

ALPHA TRACK MEASUREMENT ALONG THE NORTH ANATOLIAN FAULT ZONE

Murat NURLU Afet Isleri Genel Miidiirliigii Deprem Arastirma Dairesi, ANKARA
Seref SAYGILI Afet Isleri. Genel Miidiirliigii Deprem Arastirma Dairesi, ANKARA

OZ: KAF zonu iizerinde Radon 6lciimii ve depiemsellik calismasi yapilan, io.cel.eme alam literatiirde Almacik
Ofiyolit toplulugu veya Mudurnu vadisi olarak bilinen 30°.30'-31°.00" boylamlar1 ve 40°.30-40°.45" enlemleri
arasindadir. Caligmanin amaci 1991 yilindan giiniimiize kadar inceleme alaninda meydana gelmis depremlerin,
ve meteorolojik olaylarin Radon Olgiimleriyle karsilastirilarak aralarindaki iligkiyi ortaya koymaktir, Bu amag
kapsaminda inceleme alaninda iki sabit radon Olciim istasyonundan 1991. ve 1992 yillarina ait siirekli ol¢iimler
(Su sicakligi, hava sicakligi» a say 1., iletkenlik, Ph ve su sirkilasyon degerleri) alinmistir. Sabit olarak, kurul-
mus radon, istasyonlarindan ilki. Ookurcun'da kaynak suyundan ol¢iim almakta olup ikinci istasyon, i¢in Kuzu-
luk'taki kaplica suyundan faydalanilmistir. Her iki radon Olglim istasyonuda KAF zonu 'lizerinde bulunmak-
tadir. Depremlerle iligkisi, agisindan meteorolojik, verilerde' (Atmosfer basinci, nem oram ve yagis miktari)
degerlendirmeye alinmistir. Ayrica inceleme alaninda belirtilen yillar i¢cinde deprem verileri istatiksel olarak
incelenmistir. Boylece inceleme alanindaki Radon, 6lctimleri, deprem verileri ve meteorolojik veriler bir araya
getirilerek degerlendirilmistir. Sonug olarak inceleme alaninda meydana gelen depremlerin Ozellikle deprem
sayist agisindan radon Olclimleri ve meteorolojik verilerle temel bir iligkisi oldugu gozlenmistir. Inceleme
alan1 disinda» radon Olgiim istasyonlarina 50 km. uzaklikta meydana gelen orta .siddette depremlerin
(2.6<Ms<4.6) oOzellikle a sayisinda belirgin yiikselmeler meydana getirdigi saptanmuistir.

ABSTRACT : On the NAF zone» doing radon measurements and sismicity study at the examined area
that known "Almacik Ofiyolit Toplulugu™ and "Mudurnu vadisi'" in the literature thai takes place between
30°30'-31°.60" longitudes and 40°.30'-40°.45' latitudes. Aim of study, occured earthquake and meteorological
actions in the examined field compare radon measurements that their connection determine from 1991 at that
now. This aim containing, contmous measurements were taken from two definite radon, measurement station
belonging to from 1991 and to 1992.. Two radon station was build,, One of'them takes measurements from
source water at the Dokurcun» for the other station profit, by the hot spring at the Kuzuluk. Each of {hem take
place on the NAF zone.. In addition at the determined years, sismicity datas was exem.in.ed by statistical at
the exemined area,, Therefore, radon, measurements» sismicity datas and meteorological datas were evalua-
ted together at the examined area..

As a result, occured earthquakes at the examined area, that radon measurements and meteorological
datas were watches specially earthquake number connection. Out of examined area, occured middle intensty
earthquake 50 km., distance from the radon measurement station, fixed clearly rising specially a number.
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KUZEY ANADOLU FAY ZONUNDA SiSMiK RiSK TAHMIiNLERI

SEICMIC RISK ESTIMATES ON THE NORTH ANATOLIAN FAULT ZONE

Omer ALPTEKIN Istanbul Universitesi. Miihendislik Fakiiltesi Jeofizik. Miihendisligi Boliimii,
~ . Avcilar, ISTANBUL
Ali Osman. ONCEL Istarlbul Universitesi Miihendislik Fakiiltesi. Jeofizik Miihendisligi. Bolimii.

Avcilar, ISTANBUL

0Z: Kuzey Anadolu Fay Zonu (KAFZ) Alpin deprem, kusaginin cok. .aktif bir parcasini olusturmaktadir.
KAFZ'nun farkli kesimlerinin depremsellik 6zelliklerinin farkli olmasi, orta biiylikliikte ve biiyiik depremlerin
farkli fay parcalan ile iliskili olmalari, fay zonu boyunca farkli mekanik davraniglar bulunabilecegini
diisiindiirmektedir.

Bu calismada, Kijko ve Sellovoll (1990)'un geligtirdigi bir yontem ile 1000 - 1984 yillan arasinda
olusan tarihsel donem (1000 - 1900) ve aletsel donem (1900 - 1984) depremleri kullanilarak KAFZ'nun
24.007 - 31.00°E - 31.00° - 40.00°E ve 40.00° - 45,00°E boylamlar1 arasindaki kesimleri i¢in sismik risk he-
saplanmistir, Kullanilan yontem, magnitiidlerdeki belirsizlikleri de dikkate. alarak tamam (aletsel donem) ve
eksik (tarihsel donem) deprem kataloglarinin birlikte veya ayri ayri kullanilmasina-izin verir ve maksimum li-
kelihood yaklasimu ile sismik ri.sk parametreleri Mmax. ; beklenen maksimum magnitud¢ "k, : aktiflik oranini

ve Gutenberg - Richter bagintisinin b parametresini hesaplar. Bu yaklasim ile, KAFZ'nun yukarida belirtilen
. ic ayri kesimi i¢in hesaplanan b
Tekrarlanma Peryody (Yil) degerleri sirast ile 0.79, 0.75, 0.75; X, ,
10C000 = o
degerleri 3.51, 1.64, 2.20; beklenen
maksimum magnitiid degerleri ise 7.5»
83 ve 76 dir. Burada A42> magnitiidii
4.2 ve daha buiytik olan depremlerin
yulik olusum sayisini ifade etmektedir,
Maksimum likelihood yaklagimi ile he—
saplanan, tekrarlanma zamanlar1 Sekil 1
de: ozetlenm1§t1r Buna gore, KAFZ'nun
belirtilen ig kemmmde 7.5 magnltudlu
bir depremin tekrarlanmasi icin ge¢mesi
gereken zamanlar' sirasi ile 1092» 270
ve 1.055 yildir.

Bu sonuglara gore KAFZ nun
31.00° - 4Q.00°E boylamlari arasindaki
kesiminde buytlik ve yikici df;premlerln
diger kesimlere gore daha sk, kuguk
depremlerin ise diger kesimlere gore
. daha az sayida olduklari ve en biyiik
_:% depremlerln ‘gecmiste oldugu gibi gene
- bu kesimde olacagi anlasilmaktadir.

Diger iki kesimde nisbeten kuigiik mag-

: BE— E— nitidlic (M<6) depremlerin olusturdugu

5 55 B B85 7 75 8 85 sismik aktivitenin daha etkin oldugu
goriilmektedir.

Kijko, A, and M.A, Sellevoll

—— Bati — Orta — Dodu (1990). Estimation of earthquake ha»

P ‘ ‘ o - ‘ . zard parameters for complete and uncer-
Sekil 1. Kuzey Anadolu Fay zonu'nun ii¢ ayr1 kesiminde depremlerin tek- tain data files, Natural H is, 3, 1-13.
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ABSTRACT: The. North. Anatolian. Fault zone (NAFZ) is. a seismically very active- part of the Alpine-
Himalayan tectonic belt,. Variations in the statistical properties of seismicity along the fault zone suggest
different mechanical, behaviors of individual fault segments.

Using an earthquakes between 1900-1984, and using a method, originally developed by Kijko and Sel-
levoll (1990) we estimated the seismic risk for the three sections of the NAFZ between 24.00°- 31.0°- 40.CP
- 45.00° longitudes. Kijko and SellevolFs method gives the maximum likelihood estimation of the seismic risk
parameters, M : the maximum expected magnitude, "k:, the activity rate and 'the b parameter of the Gu-
tenberg - Richter magnitude - frequency relation. The complete part {instrumental data) and the incomplete
part (historical, data) of the earthquake catalog are used, together or sep.arately» and the magnitude uncer-
tainties are incorporated., Estimated b-values .are 0*79, 0.75, 0,75; \ , , means the yearly number of earthqua-
ke occurrence with the magnitude equals to 4.2 or greater. The maximum likelihood estimation of return
times based on the above results are smmarized in Figure 1. For an earthquake of magnitude 7,5 return
times for the above three sections of the NAFZ .are 1092, 270 and 1055 years respectively. These results in-
dicate that relatively larger earthquakes are expected in the 31¥00° - 40.00° E section of the NAFZ in com-
pare to the other sections. Relativiely smaller (M<6.0) earthquakes occur more frequently in the other two
sections.
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