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0Z: Antik Roma, kenti olan Hierapolis (bugtinkii Pamukkale) aktif olarak agilan Buiylik Menderes ile Gediz Gra-
benlerinin kesistigi, bolgede- yer almakladir. Bu IM grabene ait uzun tarihsel ve aletsel deprem kayitlan mevcut-
tur. Hierapolis bolgesinde antik donemdeki depremlerin en. yikicist M.S. 60 yilinda kenti tahrip ettigi bilinen
depremdir.Bugiin 6ren yerinde goriilen kent kalintilar1 bu depremden somaki yapilasmaya, aittir,.. M.S. 1354 ve
1744 wyillarinda da daha az tahrip edici depremler olmustur. Hierapolis'le yapilan, neotektonik catismalar sira-
sinda Roma ve Roma. devrinden, somaki donemlere .ait faylanmaya iligskin, veriler saptanmustir. Bu sonuca, asa-
gida, gozlemlenen temel, gézlemler' araciligryla varilmustir: (1) Roma dénemine ait bazi yapilar, faylar' veya cat-
laklar' tarafindan kesilmektedir., (2) Roma déneminden sonraki ddoeme ait kendiliginden olusmus bir' ¢ok
selama kanali faylar' tarafindan kesilmektedir, ve (3) tee goriiniimlii bir normal fay aynasinda .antik doneme ait
bir kabartma,, yapildigi muhtemel seviyeden 1-2 m. yekanya yiikselmistir.

Hierapolis Kenti i¢inde dogrultu, alimli, egim atimli ve oblik faylar ve catlaklar yaklasik 1250 in uzunlugun-
da ve 100 m genisliginde, KB yoniinde uzanan bir* kink zonu icinde yogunlagsmaktadirlar. Bu kirik zonu ile
uyumlu dar bir tahribat koridora icinde, bazi 'tarihi binalar ya. sol-yonlii dogrultu- atimli faylarla birkag cm atil-
mig veya agilma catlaklar ile tahrip olmuslardir.. Ayrica bir ¢ok eski ve yeni termal su. kaynagi iceren bu kink
zonu icmdeM Roma. donemi sonrasina ait kendiliginden olusmus silama, kanallarinda, ¢ok sayida, kiiciik fay ta-
rafindan olugsmus atim veya agilma gozlenmektedir. Sallantiya bagli olarak meydana gelen ve egilmis ve- diise-
cek gibi asilmig duvarlar, rotasyon, yapmis bloklar seklinde gorilen hasarlarin ¢ogu yine bu tahribat koridora
icindedir. Bundan dolay1, diger' éren. yerlerinden farkli olarak, Hierapoliste aktif fay zonu ile .arkeolojik yapilar-
daki tahribat arasinda bir iliski kurulabilir,

Hierapolis'in yaklasik 1 km. kuzeyinde daha 6nce yazili olarak belirtilmemis antik, dboeme ait bir kabartma
bulunmaktadir. Mermer blok tizerine islenmis olan. kabartma muhtemelen Artemis, Apollo ve Hercules'e ait fi-
giirler icermekledir. Altunel ve Hancock (1993, Z. Geomoipk NJE., SuppL-Bd. 94, 285-302) tarafindan M.S. 60
yilindaki, deprem sirasinda, tekrar hareket ettigi 6ne siiriilen bir fay aynasi Cizerinde bulunan bu kabartmanin .an-
tik, donemde ytizeyden yaklasik 3 m. yukarida yapilmis olmasit miimkiin goriilmemektedir. Bundan dolayi, be
kabartmanin bugiinkii yiiksekligi, lizerinde bulundugu taban blogunun» fayin, daha sonraki bir' 'hareketine bagl
olarak yiikselmesinin bir sonucu oldugu one siirtilmekledir.

ABSTRACT": The Roman city of Hierapolis. (now Pamukkale) is situated at the confluence of the activly exten-
ding Biiyiik Menderes and Gediz grabens. There is. a long .record of instrumental .and. historical seismicity for
both grabens, including their area of confluence. The most, damaging event in the Hierapolis region during Clas-
sical times was an earthquake in. 60 A.D., an event, thought to be responsible .for destroying; most of the city: the.
modem remains of which date from, the 2nd and 3rd. centuries, when 't was reconstructed. Less, damaging, eart-



47.. TURKIYE JEOLOJi KURULTAY 11994 BILDIRi OZLERI

hquakes also occurred in 1354 and 1744 A.D. During a recent neotectonic survey at Hierapolis we found field
evidence for both Roman and post-Roman faulting. The principal observations on which we base these conclusi-
ons are: (1) some Roman buildings are displaced by faults or ruptured by fissures,, (2) many post-Roman self-
built irrigation channels are offset by faults, and (3) a Classical carving on a fresh normal fault plane has been
uplifted 1-2 m above the level at which it was probably carved.

Strike-slip, dip-slip and oblique-slip faults and fissures within the city of Hierapolis are concentrated within a
NW-trending fracture zone which is about 1250-m long and 100-m wide. This fracture zone coincides with a
narrow damage corridor within which the walls of some Classical buildings are either offset a few centimetres
by left-lateral strike-slip faults or ruptured by dilational fissures. In addition, post-Roman self-built irrigation
channels are offset or dilated across numerous small faults within the zone, which also contains abundant active
and formerly active thermal springs. Much of the worst damage related to shaking, such as tilted or toppled
walls, and rotated block stones, is also confined to this damage corridor. Thus, at Hierapolis, unlike at some ot-
her Classical sites, a spatial link between an active fault zone and damaged archaelogical structures can be estab-
lished.

About 1 km north of Hierapolis there is a previously unreported low-relief sculpture dating from Classical ti-
mes. The sculpture, which shows three figures (possibly Artemis, Apollo and Hercules) is carved in marbles ex-
posed, on a. slip plane that defines a fresh fault scarp, thought by Altunel and. Hancock (1993, Z, Geomorph, N.E.
Suppi - Bd. 9%4» 285-302) to have been reactivated in the A.D. 60 earthquake. Because the carving is now about
3 m above the level of the grouod at the base of the scarp and it is unlikely that whoever carved it climbed up the
smooth fault plane to execute the work» we conclude that it owes its present height to footwall uplift accompan-
ying a later increment of motion on the fault
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13 MART 1992 ERZINCAN DEPREMININ' YUZEY KIRIKLARI ARTCI
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COMPRASION OF THE SURFACE CRACKS OF THE ERZINCAN EARTHQUAKE OF
MARCH 13, 1992 AND ITS AFTERSHOCKS WITH THE LOMA PRIETA EARTHQUA-
KE OF OCTOBER 17, 1989
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02Z:13 Mart. 1992. giinii saat 19.20 de Erzincan havzasinin kuzeybatisinda Ms= 6.8 magnitiidlii ve hemen .iki
giin sonra. 15 Mart 1992 giinii saat; 18.16' da havzanmn giineydogusunda Ms= 6.1 magnitiidlu, agir' hasarlara, ve
bir¢cok can kaybina neden, olan iki ayr1 deprem meydana gelmistir. 25.9.1992 tarihi itibari ile resmi rakamlara
gore 13 Mart 1992 depremi, Erzincan ilinde 653 6liim, 3850 yaralanma, 7013 yapinin, orta. ve 11796 yapinin, ha-
fif derecede hasar gormesine sebeb olmustur.

13 Mart 1992 depreminin episantn, havzanin hemen .kuzeybatisinda bulunan Yalnizbag ile Glinebakan koy-
leri arasinda bir yerde, 15 Mart 1992 depreminin episantn ise~havzamn giineydogusunda, havzanin, kuzey ve gi-
ne;lfinden gecen KAF'nin .ana fay segmentlerinin saga basamak, yaptigi bir bolgede (Caglayan-Piiliimiir .arasinda.)
yer almustir.

Jeolojik ve sismolojik veriler, 13 Mart. 1992 depreminin havzanin kuzeyinden gecen ve batida Davarli koyti
ile dogruda Tanyeri arasinda kalan Kuzey Anadolu, faymin 29 km. derinlikte, 45 km ik bir segmentini kirdigini
gostermektedir,. Bu kirilan, kesim, 26 Aralik 1939" Erzincan deprem (Ms= 7.9) kiriginin en dogu kismina, karsi-
lik gelmektedir,. Deprem, fay boyunca 20 cm. iik sag yonli yatay ve 25 cm lik diisey kaymaya, neden olmustur.
Ikinci Piiliimiir depreminin odak derinligi 16 km olarak bulunmustur.

Deprem,,, odak. derinliginin c¢ok. fazla, olmasi ve havzada oldukca, kalin gevsek bir .sedimantasyon.« olmasit
nedeniyle ylizeyde belirgin, bir faylanma olusturmamustir. Kiriklar, genellikle siireksiz, birka¢ yiiz metre uzun-
lukta ve sismik sarsma, ile meydana gelmis ikincil oturma kiriktan seklinde gelismislerdir., Havzanin kuzeyba-
tisinda (Davarli-Giinebakan koyii arasinda) bindirme bilesenli, havzanin giineydogusunda ise normal bileseni
dogrultu, atindi kiriklar' gézlenmistir.,

Deprem, havzanin .giineyinden, gecen. KAF1n ana fay seg.men.ti lizerinde hem.an.gi. bir kirik meydana getirme-
mistir,..

Sismik sarsma, yerel olarak biyiiltiilmiistiir. Bu biiytiltmeler, 6zellikle kum,, ¢akil ve kil. anlalanmasinda olu-
san konsolide olmamig zeminlerde meydana, gelmistir. Bu. depremde elde edilen, kuvvetli yer' hareketi, simdiye
kadar tilkemizde elde edilen en. biiyiik yer hareketidir. En biiylik yer ivmesi, Dogu-Baii yoniinde 0,5 g, Kuzey-
Giiney yoniinde 0.4 g ve diisey yonde ise 0.25 g kadar olmustur.. Kuvvetli yer hareketi 15 saniye kadar' siirmiis-
tur.

Depremin essiddet haritasinda belirlenen maksimum, deger VIII olup, bu alanlar aletsel episantr verileri, ile
uyumludur.

Sismik sarsma,» yol yamaglarinda, dolgu zeminlerde,, suya doygun zeminlerde ve- stabil olmayan, dik yamag-
larda bir¢ok heyelanlara, neden olmustur. Havzanin giiney 'dogu kisimlarinda, Firat nehrinin, kenarlarinda kiigiik
Olcekte sivilagsmalar ve kiigiik kum volkanlar1 gelismistir.

Ana soktan sonra ti¢ aylik bir siire icerisinde 6.000 civarinda artci sarsintilar kaydedilmistir,., .Art¢1 sarsinti-
lar, ana soktan, sonraki glinlerde zamanla bir azalma gostermislerdir. Bu sarsintilar havzanin iki aye kesiminde
yogunlagsmis olup» havzanin kuzeybatisindan giiney dogusuna dogru, kink boyunca ilerlemislerdir, Artct sok-
lar, 5 ile 10 km arasinda degisen odak derinlikleri gostermektedirler. Her iki. depremin de ana soklari., .artci sok-
larin, altinda, yer almustur,..

13 Mart 1992 Erzincan depremi,, San Andreas faymin 40 km uzunlukta bir segmentini kiran,» 18 km odak. de-
rinligi olan ve fay boyunca. 180 cm yatay ile 120 cm. diisey atim meydana getiren 17 Ekim 1989 Loma Prieta
depremine (M= 7.1) bir¢ok, yonden benzerlik géstermektedir.
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ABSTRACT: Two different, earthquakes, which caused, severe damage and many casualties occurred in the
NW part, of the Erzincan basin and in fte SE part: of the basin on March. 13 (Ms= 6.8) and 15, (Ms= 6.1) 1992,
respectively. According, to the official numbers, the magnitude 6.8 Erzincan earthquake .resulted in 653 deaths,
3850 injures, 7013 heavily and 11796 slightly damaged houses.

The epicenter of the earthquake of March 13,1992 located between» Yalmzbag and Giinebakan villages loca-
ted, in the NW part, of the basin. The epicenter of the .another earthquake (Ms= 6.1) located between. Caglayan
and Piiliimiir in the SE part of the basin where the northern and southern segments of the NAF in that region ma-
ke a step to the right.

Geologic and seismologic data indicate that the earthquake ruptured a 45 km long segment of the NAF to a
depth of 29 km. The ruptured section represents the easternmost part of the earthquake of December 26, 1939
(M=17.9). Relative displacement of the earthquake of March 13 varies, from a few centimeters to 20 cm right la-
teral and up to 25 cm of throw. We determined 16 km of focal depth for the Piiliimiir earthquake of March 15.

A clear' surface faulting was. not observed on the ground surface due to' deep focal depth of the earthquake,
thick, and unconsolidated sedimentary deposits accumulated in the basin. Surface ruptures developed, as disconti-
nuous, a few hundred meters long and generally secoodary cracks, resulted, from seismic shaking. We observed
strike-slip faulting with small reverse component in 'the NW part of the basin. In contrast to, tensional cracks for-
med in the- SE part of the basin. No crack was. observed, in the southern segment of the NAF extending; from Cag-
layan to the eastward.

Seismic shaking was locally amplified, Significant, amplification occurred in areas of unconsolidated deposits.
coosisting of .alternation, of sand, gravel, and. clay layers,.. Gorund motion obtained from, this earthquake has. been.
the stroogerst motion, that recorded so far,, in Turkey. Peak, accelerations were recorded, .as 0.5 g, 0.4 g .and 0.25 g
in the directions of E-W, N-S and. vertical, respectively.

The maximum, intensity of the Erzincan earthquake shown in the Isoseismic map was assigned as MSK VIII
and this, value was compatible with data, of instrumental epicenter.

Strong ground motions during the earthquake -triggered many landslides in areas of road cutting, filling gro-
unds» unstable steep slopes and water-saturated grounds. Liquefaction and small-sized sand volcanoes were ob-
served on the both sides of the Firat River.,

A total of 6.000- aftershocks were recorded within, three months, after the main shock. The- number of afters-
hocks gradually decreased with time after the main shock. These aftershocks concentrated in two different places
of the basin corresponding to their epiceotral regions of both earthquakes. These aftershocks concentrated in two
different laces, of the basin corresponding to' their epiceotral regions of both earthquakes. These afterchocks mig-
rated from the NW side to the SE side of the basin, along the fault. The- focal depth of afterchocks vary from 5
km to 10 km. Both main shocks lie at the bottom of the aftershocks distribution.

In many ways, the Erzincan earthquake of March 13,1992- is very similar to the Loma Prieta earthquake of
October 17,1989 (M= 7.1) that ruptured a 40 km long regment of the San Andreas Fault to a depth of 18 km. and
amounted to 180 cm horizontal and 120 cm vertical displacements,.,
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OZ: Ege plakasinin dogu sinirina yakin Pamtikkale'de aktif olarak depolanan (Tiirkiye'nin en énemli turistik
yerlerinden biri olan) travertenler sicakliklari 35-36T arasinda degisen ve catlak ve faylar' boyunca yiizeye ¢i-
kan, sicak sulardan olugmaktadirlar. 230 Th/234U yas metodu ile yapilar yas tayinleri bolgedeki travetten olu-
sumunun en az son 400.000 yildan beri devam ettigini gostermektedir. Pamekkale travertenleri morfolojik 6zel-
liklerine gore .5 degisik grupta siniflandirilabilir; (1) teras-tipi travertenler, (2) sut-tipi travertenler, (3) fayon.il
travertenler,. (4) kendiliginden-olusan kanal travertenler ve (5) asmnmg-traveiten tabakalari. Depolanma sirasin-
da veya sonradan olusmus yapilar icermeleri nedeniyle bu bes kategoriden (¢ tanesi tektonik acidan Gnemlidir.
Bunlar: (1) fay-onii travertenleri (yaklagik 223+20) Ky 6nce depolanmaya baslamis fakat 569 Ky énce depo-
lanma durmustur), (2) kendiliginden-olusan kanal tarvertenleri ve (3) sirt-tipi travertenlerdir (depolanmaya bas-
lama sureleri yaklagik 188127 Ky, 714 Ky, 59.4+4 Ky, 57+3.5 Ky dir).

Pamukkale'de giintimiizde aktif olmayan fay-Onii travertenleri muhtemelen NLS. 60 yihnda Hierapolis'i bii-
yik Olciide tahrip eden deprem sirasinda olusmus genc bir fay tarafindan kesilmektedirler. Kendiliginden-
olusao kanal tarvertenlerinin normal ve dogrultu atirnli faylar tarafindan kesilmesi bolgedeki, aktif tektonigin de-
vam ettiginin bir gostergesidir. Bu faylarin konumlar1 bolgeyi KD-GB ile K-G yoniinde etkileyen acilma, ile
uyumludur, Sirt-tipi travertenler uzun eksenleri boyunca yine KD-GB ile K-G yoniinde degisen cekme sonucu.
olusmus acilma catlaklan icerirler.

Pamukkale'deki traverten olusumu, bu bolgede degisik y onlerdeki catlaklarm kesismesinin. Mr sonucudur.
Ciinkii bu catlaklar, karbonatca zengin anakayac boyunca suyun yiizeye cikmasini saglamaktadirlar. Pamukka-
le'deki catlaklarin dogrultulan bu bolgede kesisen B-uzanimli Biiylik Menderes ve KB-uzammh Gediz graben-
lerini sinirlayan faylarin dogrultulan ile uyumludur. Catlaklardaki agilma orani yaklagik: 0.1 mm/yil, olarak he-
sap edilmistir, fakat a¢ 'ma muhtemelen birbirini takip eden ani hareketler sonucu olusmustur.

ABSTRACT: The actively accumulating, travertines at Pamukkale (one of the most famous tourist sites in.
Turkey), near' the eastern margin, of the Aegean extensional province-, originate from. hot. waters that emerge at
35-36°C from fissures and faults, 230Th/234U disequilibrium, dates have been used to determine- travertine ages
and show that, deposition has continued for at least, the last. 400.000 years., The Pamukkale travertines belong; to
five morphological classes:: (1) terraced-mound travertines, (2) fissure-ridge- travertines, (3) range-front traverti-
nes, (4) self-built, channel -travertines, and (5) eroded-sheet travertines. "Three of these classes, (1) range-front tra-
vertines (the- peak, of deposition was at about. 223120 Ky but. ceased after 56+9 Ky), (2) self-built channel travert-
nes and. (3) fissure-ridge travertines (peaks of depositions at about. 1.88127 Ky, 71+4 Ky,, 59*5+4 Ky, 57+3.5
Ky) are of special tectonic significance because- they are cut by either syn-depositional or post-depositional frac-
tures..,

Range-front travertines .are no longer accumelating bat they are displaced across a fresh fault scarp, possibly
formed during the 60 A.B. earthquake- that destroyed Hierapolis. Small normal and strike-slip faults- offsetting
man-made self-built channels are additional expression of continuing; tectonic activity. The orientations of these
faults are compatible with the roughly NE-SW to N-S stretching direction that is affecting the- .area. Fissure-ridge
travertines occupy dilated fractures following ridge crests: they are also related to active- NE-SW to N-S tectonic
stretching.

The deposition of travertines at Pamukkale is attributed to the presence 'beneath the .area of an anastomosing
network of fissures that intersect at numerous nodes, providing water-escape- conduits, through a carbonate-rich
bedrock sequence, The range of fissure- trends at Pamukkale mirrors the range of fault tends in the W-trending
Biiyilk Menderes and NW-trending Gediz grabens, whose confluence coincides with the Pamukkale area. Indivi-
dual fissures dilated at. an. average rate of approximately 0,1 mm/year but their opening was. probably episodic.
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KUZEY ANADOLU FAY ZONUNUN BATI KESIMINDE TASKESTI
CAYKOY (BOLU-ADAPAZARI) ARASINDA TRENCH (HENDEK)
CALISMALARI

TRENCH STUDIES ON THE WESTERN PART OF THE NORTHERN ANATOLIAN
FAULT ZONE BETWEEN TASKESTI AND CAYKOY (BOLU-ADAPAZARI)

Ramazan DEMIRTAS Afet Igleri Gen. Miid. Deprem Arastama Dairesi Bagkanligr Sismoloji Boliiinii-
ANKARA

0 Z: Kuzey Anadolu fay zonuouo bati kesiminde, Taskesti-Caykoy (Bolu) arasmda Mudurnu cayi, 1957 Abant
depreminde 120 em. ve- 1967 Mudurnu Vadisi depreminde 190 cm., sag yonde 6telenmistir. 1957 Abant depre-
minden Onceki tarihsel depremlerde de caymn kanalini degisik miktarlarda otelemis ve bunun sonucu olarak,,
Mudurnu ¢aymnin bugiinkii kanal1 yakininda 4 ayn teras seviyesi meydana, gelmistir.

Golsel-dkarsu ortaminda olusmus, Pliyo-Kuvaterner yasli. Taskesti formasyonunun tist kisimlarina karsihk
gelen Mudurnu, cayinin kazdigi en iist teras seviyesi igerisinde .acilan, trenchde litolojik olarak 4 ana birim ve
toplam 20 alt birim, aynhmsbr.Trench duvarlaninda g6zlenen birimler, akmaz gol-akarsu kanal kenan ve aliivi-
yal bir yamac¢ ortaminda depolanmis tortullardan olusmaktadir.

Trenchin bat1 duvarinda, bolgede en son. meydana gelen 1967 Mudumu Vadisi ve 1957 Abant. depremleri
dahil, tarihsel donemlerde olusmus toplam oniki deprem saptanmustir. Bu on tarihsel depreme ait kiriklar,, trenc-
hin bati duvarinin giiney kisintinda bindirme bilesenli, bati duvarmm kuzey kisimlarinda yer alan ve 1957 ile
1967 depremlerine .ait. iki kink ise,normal bilesenli dogrultu, atimli kink paternleri gostermektedir;. Bu on tarih-
sel deprem, bati dovann giiney boliimiinde» birim a ile temsil edilen cakilli seviyeyi 190 cm yukari dogru, yiik-
seltirken, duvarin kuzey kesiminde 1957 ve 1967 depremleri bu. cakilli seviyeyi 150 cm. asagiya, (kuzey tarafi
asag1 dismius) diisiirmiistiir..

Bu on tarihsel depremin, olusturdugu bindirme bilesenli dogrultu atimh kink patenti, bu bolge igerisinde ana
faymm yerel bir sikisma biklimii yaptigini gostermektedIr..,Bu sikisma sonucu pozitif bir cicek yapisi gelismis-
tir. Trench duvarlarmin kuzey kisimlarina dogru goriinen normal bilesen ise bu fay biikliimiiniin yavas yavas,
yok oldugunu ve ana faymn kendisine daha diizgiin bir yol c¢izdigine isaret etmektedir.

Trenchin dogu ve bati duvarlarinda, 1957 ve 1967 deprem tanklarmin cakistifi acik, bir sekilde goériinmek-
tedir. Her iki deprem, sonucu birim, a ile temsil edilen cakilh seviye 150 cm, asagiya dogru diigmiistiir. 1957" ve
1967 depremleri, ¢akill seviye iizerine uyumsuz olarak gelen birim d ile temsil edilen ve trench duvarlarmm en.
genc birimi olan giincel toprak seviyesini kirarak zemin ylizeyine ulagsmistir. Bu deprem kirktan yeryiiziine
dogru bir acilma meydana getirmistir., Daha sonra birim d" ye ait aluviyal malzeme bu acilan kismi doldurmus-
tur.

Bu cahismada. C 14 sonuglan heniiz, elimize ulasmadigi. icin,yukanda bahsedilen on tarihsel depremin yasla-
ri verilmemistir, beride, C 14 sonuclan, ve faylanma olaylar ile ilgili detayli bir makale yaymlanacaktir.

ABSTRACT: Mudurnu river located on the western part of the Northern. Anatolian fault, zone between Taskesti
and Caykoy (Bolu-Adapazan) was offset dextrally 120 em. and. 190 cm by the earthquakes of the Mudurnu, river
were formed asa result, of slipping produced by historical earthquakes before the last, events occured area-

Four main litologic units composed of 20 subunits were divided on the walls of a trench excavated across the
upper terrace level of the Mudurnu river corresponding, to uppermost part of Plio-Quatemary Taskesti formation
deposited in a lacustrine-river environment of ox. bow lake-channel edge and alluvial slope.

We- observed twelve faulting events related to historical earthquakes- including 1957 and 1967 earthquakes
that were the youngest events of this region,., In the southern side of the western wall,, ten of these- twelve earthqu-
akes show a fault pattern of strike slip faulting with reverse component,, Conversely, In. the northern side of the
same wall, strike slip faulting with normal component has been observed in the- two earthquake rupltures belon-
ging to 1957 and 1967 events.Gravel unit (labelled letter a) was upthrown vertically 190 cm in the southern side
of the western wall,. Whereas,, the same unit, was downthrown 150 cm.(northern side downward) In its northern si-
de.

This fault pattern, with reverse component indicates strongly that was a. fault bending; in these area. As a result.
of local compression, a. positive flower structure formed In. the strikeslip faulf"system. The fault pattern observed.
In the northern side of the western wall shows that this fault bending had been disappeared gradually and main
fault had a more straight way ih the near-past.

In both western and eastern exposure of the <trench, overlapping of raptures which was associated with the
earthquakes of 195-7 Abant and 1967 Mudurnu Valley has been, clearly observed.. Because gravel unit shows
cummulatlve vertical displacement, of 150 cm. resulted, from these- two Vewents.1957 and 1967 events ruptured,
the youngest unit (labelled letter } of dhe trench resting unconfarmably on, the gravel, unit These two earthqua-
kes had caused operating near the earth surface. Subsequently, sedimentary material (unit d) will be filled into
the fracture zone.

In this work the- radiometric dating of these ten events have not been mentioned. Because we have not recei-
ved the results of C 14 datleg. In the- following years, a comprehensive data will be- available including the re- °
silts of C 14 dating and the faulting events.



52

47. TURKIYE JEOLOJiI KURULTAYi 1994 BILDIRI OZLERI

BAR HAVZASFNIN (ERZURUM KB) GENC TEKTONIGI
NEOTECTONIC FEATURES OF THE BAR BASIN (NE, ERZURUM)

M.Salih BAYRAKTUTAN Deprem. Arastirma Merkezi Atatiirk Univ. ERZURUM:

OZ: Bar Havzasi Erzurum ve- Tortum, .arasinda Ge¢ Miyosen-Pliyosen volkanik temel iizerinde gelismis 2-7 km.
genislik ve yaklagik. 35 km uzunlukta, bir ¢okelim alanidir. Havzada Pliyosen -Alt 'Pleyistosen boyunca .aliivyon
yelpazesi, orgiilii akarsu, sig gol, bataklik, sabkfaa ortamlarinda ¢akil, kum., camur boyutlarinda kirintili .malze-
me kirectasl, marn, diatomit tabakalari, ile ardalanmah olarak, tekrarlanan devirsel sedimeotasyon halinde ¢okel-
migtir. Yer yer volkan, kiilii ve evaporit arakatlilar da boluimaktadir.. Temel,, Geg- Miyosen- Pliyosen yasta kalk-
alkali volkanitlerlerden olusur. Pliyosen'de volkanizma ve sedimentasyon eszamanli olarak devam etmistir.

Havza Oltu-Narman- Dumlu aktif fay kusagmin giiney boliimiinde yer almaktadir. K(30-40) D uzamml
olan. be aktif kusak sol- yanal, dogrultu atimli paralel aktif faylardan olugsmaktadir. Bu kusak giineyde .Karasu
havzasinda yaklasik D-B uzammli olan Erzurum Aktif Fay Kusagi ile birlesmektedir. Bar/ve Karagobek koyle-
ri arasinda genisleyen havza oluk bicimlidir,, cokelim. eksenine paralel, gelismis, senktinafier ve antiklinaller ge-
nel, yapiy1 olusturmaktadir. Bu yapi, cokelim sirasinda gelisen DKD-BGB ve BKB-DGD dogrultulu faylar ve
volkanik yapilar tarafindan kesilmis boylece Havzanin dogu ve bati kenarlarini olusturan biiyiik faylar' boyunca
cizgisel cukurluk, ve sirtlar, biiylik su. kaynaklan, aliivyon yelpazeleri, ve akarsu yataklarinda 6telenme heyelan-
lar' ve fay falezleri. gibi aktif morfoteknik 6Zeler gelismistir,., Her' iki kenar boyunca sol yanal.verev hareket mey-
dana gelmistir .Ozellikle havzanin ortasinda. (Bar ¢evresinde)onemli diisey atimlar, KB kenar' boyunca ve sedi-
metler icinde bu kenara paralel hatlar boyunca ters faylar GD ya devrik kivrimlar gelismistir., Bar havzasi
Tortum'un birkag km giineylerinde, yaklagik K' den bindirmelerle kapanmistir. Havzanin KD ucunda kivrimlar
daralmig her iki kenardan ice dogru, devrilmis ayrica, kuzey kenarinda bindirmelere paralel, olarak sedimentler
icinde de KKB'ya egimli bir dizi ters faylar olusmustur.

Cokelim. stiresince Geg Pliyosen ve Pliyosen sonunda iki 6nemli tektonik, evre meydana gelmistir. Bu tekto-
nik etkinlikler sonici ¢okelim kesintiye, ugramis KB-GD dogruttulu sikisma ile tabakalar' kivomlanmis ve
ikinci doneni ¢okelimi agisal uyumsuzluk ytizeyi, lizerinde devam etmistir., Daha geng bir tektonik etkinlik Pliyo-
sen sonunda meydana .gelmistir. Bu kez, sedimanter istif yeniden, kivamlanmis ve olusan erozyon ylizeyi tizeri-
ne yatay Alt Pleyistosen. kaba. kirintililar1 (bol miktarda. Pliyo-Kuvalerner valkaniiierinden blok. ve cakillar ice-
ren) acisal uyumsuzlukla, ¢cokelmistir.

ABSTRACT: The Bar' Basin, is a depositional areca with approximate dimensions of 2.-7 km. x35 km., was initia-
ted over Late Miocene -Pliocene volcanic basement in between Erzurum .and Tortum. During, the Pliocene-Lower
Pleistocene period, interbedded layers of clastic detritus (gravel, sand, mod ) and limestone, marl, diatomites de-
posited as cyclic sedimentary units in alluvial fan, braided- river shallow lake marsh and sabkha fades associati-
on. Volcanic ash and evaporite intercalations are observed, in places. Basement is formed by Late Miocene-
Pliocene calc -alkaline volcanics. Syndepositional volcanism has been active during Pliocene.

The basin is situated, in the southernmost section of the N (30-40 ) E striking Oltu-Nannan-Dumlu fault zone
which is formed by left -lateral strike-slip parallel faults. This zone combines to approximately E-W striking Er-
zurum Active Fault Zone in. the Karasu basin to the sooth. The- tough- shaped basin enlarged, in, the .area betwen
Bar and Karagobek villages. Synclines and anticlines with fold- axis parallel to the depositional axis form gene-
ral structure developed in. the basin. This major structure was intersected by ENE- WSW and WNW- ESE stri-
king faults and associated volcanic structures which have almost divided the basin at two locations, SE of Kara-
gobek and NW of Bar.

Active moiphotectonie features like linear' ridges and. fhoughs, big permenant springs, offset of river-
courses and alkivvial. fans, landslides and. fault-scarps are developed .along: the faults farming eastern, .and. wes-
tern, margins. Left lateral oblique displacements took place along, both margins. Big vertical motions observed.
particularly in the central part of the basin( .around. Bar) which resulted reverse faults and overturned, folds in, the
sedimentary sequence and .along the NW margin. This basin is closed by southward thrusts, a few km. south of
Tortum. At the northeastern end of the basin folds are sequeezed and. overturned basinwards from both margins
and. imbricated by a series of NNW-dipping reverse-faults developed in. northern, flank of overturned syncline pa-
rallel to north margin thrust.

Two important 'tectonic events took, place in Late- Pliocene and end. of Pliocene,. These events caused, two
angular unconformity surfaces between upper and lower sequences of Pliocene deposits between Lower Pleisto-
cene and Pliocene deposits which .are deformed by NW -SE compression. Lower Pleistocene coarse clastic de-
posits consist predominantly of pebbles and blocks of Plio-Qiiatemary volcanics.
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TEKIRDAG' IN TARIHSEL VE ALETSEL DONEM: DEPREMSELLIGI

EARTHQUAKE ACTIVITY OF TEKIRDAG THROUGHOUT HISTORICAL AND
INSTRUMENTAL PERIODS

Fethi Ahmet YUKSEL 1 U. Miihendislik Fakiiltesi, Jeofizik Miihendisligi Bol.. Avcilar, [ISTANBUL.

OZ: Tekirdag depremselligi bakimindan énemli bir bolge: olao Marmara, bolgesinde yeralir. Tarihsel ve Aletsel
donemde bolgede meydana gelen biiylik depremlerin, 6nemli olanlarindan bazdan Tekirdag ve yakin, cevresini
oldukca etkilemistir.

Tarihsel Deprem. Katal.oglan.eda yer alan. Tekirdagim tarihsel donem depremleri incelendiginde 2. .Aralik
1726 da meydana, gelmis bir' depremin katalogda bulunmadig1 goriilmiistiir. Bu depreme ait bilgiler» 18. ylizy1-
kn basinda Tekirdag'da, yasadig1 siirglin hayati esnasinda gordiigli ve basindan, gecen, olaylan anlatan IL Fran-
cois Rakozi'nin. usag1 olan. Kiemen. Mikes'in "Tlirkiye Mektuplart. (1717-1760)" adli eserinde bulunmaktadir.

Tarihsel doneme ait deprem kayitlarinin, oldukga az ye yetersiz sayida oldugu gozoniinde bulundurulursa» ¢e-
sitli tarihsel kaynaklarda rastlanan her depremin bolgenin tarihsel doneni depremselliginin incelenmesine biiyiik,
katkisi olacajkbr.

Bu bildiride, Tekirdag" m tarihsel déneni depremselligi ve katalogda yer almayan 2 Aralik 1726 depremi in-
celenecektir. Ayrica» Tekirdag* in alelsel donem deprem etkinligi de incelenerek taribhsel ve aletsel doneme ait
depremsellik  karsilastirilacaktir.

ABSTRACT: Tekirdag city is located at the- Marmara region whice is. seismologicaly activ. In historical and ins-
trumental periods, some large earthquakes which occured .at the region,.affected Tekirdag city and its vicinity.

Upoo investigating; earth.qo.akes which affected. Tekirdag .area, in the historical earthquakes, catalogs, it. is fo-
und the an earthquake occured on December 2,1726 was not recorded.,. The information about this earthquake is
given in the. book of 'The- Letters from Turkey" write by Kiemen Mikes, who was the personal servant of Fran-
cois Rakozi II while they 'were in Tekirdag in the beginning of 18th century,.

Eathquake data, printed in various sources- which are not printed in the historical catalogue will give valuable
contribution to seisrnicity of the area.,

In this study, historical earthquake .activity of Tekirdag; and the earthquake of December 2,1726 will be exa-
mined.. Also» instrumental earthquake activity of Tekirdag will be discussed and compared with the historical
period.
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ASKALE-TERCAN- CAYIRLI BOLGESININ DEPREMSELLIGI
SEISMICITY OF THE ASKALE- TERCAN- CAYIRLI REGION

M.Salih BAYRAKTUTAN Deprem Arastirma Merkezi Atattiilk Universitesi, ERZURUM
Fahrettin KADIROGLU Deprem. Arastirma Meikezi Atatiirk Universitesi,, ERZURUM
Rauf HASAN Deprem. Arastirma Meikezi Atatiiik Universitesi, ERZURUM

OZ: Askale-C'ayirli arsindaki bdlgenin depremselligini tesbit etmek ve Tercanin yakin cevresi igin sismik- bol-
gelendinne haritasin1 ¢ikarmak amaciyla, 1992 sonuna kadar bolgede meydana gelmis M>4.0 olan biitiin dep-
remlere ait Terkiye, Rusya Kafkasya, ve Iran kayitlanndaki tarihsel ve aletsel bilgiler toplanmistir. Bu bdlge
icin episentr ve hiposentr dagilim haritalar ve kesitler ¢ikartilmistir. Erzurum -Erzincan .arasinda, 10 km .aralik-
larla, yiiksek hassasiyette (¢= = 0.03 m. Gai) gravite Ol¢iimleri, yapilmig, hava. fotograftan, SPOT uzay goriintii-
leri ve arazi gozlemlerinden toplanan verilerden yararlanarak uktif-fay haritasi cikartilmistir.

Gravite profilinde» Tercan'in 15 km dogusunda baslayip batiya Mercan'a kadar artarak devam, eden,, Bouger
diizeltmesinden sonra 70 m, Gallik bir gracliyent zonu tesbit edildi. Deprem episantr haritasinda, Tercan dogu-
sunda KKB-GGD dogrultusunda, gecen hat. boyunca. derinlikleri 35-55 km arasinda degisen depremlerde bir biri-
kim, izlenmistir* Giineyde- Kuzey Anadolu Fay Zonu ile birlesen bu hat, bolgede depremselligi en yiiksek kusak-
tir ve jeofizik veriler burada aktif ve derin fay zoninun varligini kanitlamaktadir. Tercan baraji GD sunda,
Tuzlasuyu uzun bir mesafede bu fay dogrultusunu takip etmektedir.

Bu fay zonunun Tercan'a ve Baraja yakinligi yeni gelisme alani olarak Tercan gilineyindeki vadi tabanini
yerlesime acilmasi gibi afet acisindan olumsuzluklar géz. oniline alinarak, bu calisma yapilmis ve bolge icin
sismik risk haritasi ¢izilmistir,

ABSTRACT: AU. historical and. instrumental records .and. data on. earthquakes with. M>4.0 which occurred in
this region, til end. of the year-1.992 have been collected from currently available Turkish,, Russian., Caucasian
and Iranian sources, in order to analize seismicity of the region between Askale and Cayirli and to prepare seis-
mic-' zoning; map for 'the vicinity area of Tercan... Epicentre and hypocentre distribution maps and cross-sections

are plotted. High sensilivity(o= %+ 0.03 m. Gal) gravity-variations are measured with 10 km intervals, along the
Erzurum -Erzincan profile. Data obtained from colered SPOT images, air-photos and field observations are used
in producing active-fault map of the region.

A gradient zone for about 70 m. Gal (after Bouger correction) is obtained. This zone starts from 15 km east
of Tercan and. reaches maximum, value at. Mercan. On the other' hand» a. very dense linear' clustering of earthqua-
kes with depths changing between 35-55 .km, is observed along; the NNW-SSE striking narrow zone to the east
of town Tercan. Thes zone combined to North Anatolian Fault Zone at the South, is characterized by the highest
seismicity in the region and geophysical evidences provede this to be recently active and deep seismotecfonic
fault- zone. The course- of river Tuzlasuyu is con.trolled. by this zone for a considerable distance, to the southeast
of Tercan Reservoir.

This investigation is made for the purpose of preparing seismic- risk map particularly for the area aro-
und Tercan, by considering high, probability of negative effects on a future seismic-disaster, due to the presence
of such an. active zone nearby the town, and water reservoir and also construction of new settlement .area at the
valley-bottom southern part of the town.





