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ONSOZ

1947 yilindan giiniimiize kadar hi¢ aksatilmadan siirdiiriilen ve iilkemiz yerbilimcilerinin
emekleri ile olusturduklari birikimlerini aktarip paylastiklar1 Tiirkiye Jeoloji
Kurultayr'nin 66. s 2013 yilinda Ankara'da diizenlemekten kivang ve mutluluk
duyuyoruz. Kurultaylarimiz; giderek artan bir katilim ve coskuyla, zaman zaman da
uluslararas1 katilimlarla, hizla gelisen bilim ve teknolojiye kosut olarak iilkemizde
jeoloji ve miihendisligi alaninda gergeklestirilen 6nemli bilimsel katkilarin yani sira,
sorun odakli uygulamaya yonelik ¢aligmalarin da sunulup tartisildig1 ve tiniversiteler ile
degisik kurum ve kuruluglardan katilimcilarin bir araya getirildigi bir “Jeoloji S6leni”
olma islevini her gecen y1l daha da basarili bir sekilde yerine getirmektedir.

Giliniimiizde yasanan ve iilkemiz de dahil olmak iizere Diinya'nin degisik bolgelerinde
giderek artan dogal olaylarin insan eli ile afet haline gelmesi ile deprem, ¢evre kirliligi
ve kiiresel iklim degisikligi kaynakli sorunlarin neden olduklari olumsuz etkilerin
yant1 sira, niifustaki artigla birlikte gelisen hizli ve garpik kentlesme, su kaynaklarinin
stirdiiriilebilir kullanimi ve yonetimiyle ilgili sorunlar, gegmise oranla dogal kaynaklara
duyulan gereksinimde onemli diizeydeki artis, mega miihendislik yapilarinin ingasi
vb. gibi olgular; bu sorunlarin ¢6ziimii, saglikli ve giivenilir bir ¢evrede yasanmasi ve
dogal kaynaklarin verimli kullanim1 agisindan yerbilimi ve miihendisliginin saglayacagi
katkilarin ne denli 6nemli oldugunu her zamankinden daha fazla géstermektedir.

66. Tiirkiye Jeoloji Kurultayi'nda, yukarida ana hatlartyla ¢ergevesi ¢izilen alanlarda
yapilan yerbilimi ve miihendisligi konulu c¢aligmalarin bilimsel bir platformda
tartismaya acilmasi ve elde edilen bilgilerin paylagilmasi etkinligin baslica hedefleridir.
Niifusun giderek artmasiyla pek c¢ok kentin hizla biiyiidiigii, dolayisiyla jeolojik
faktorler gozetilerek ve gerekli miihendislik hizmetleri alinarak iyi planlanmis yeni
yerlesimlere ve ulagim aglarma gereksinim duyuldugu bir donemde olan iilkemizde,
toplumun doga olaylarindan olumsuz sekilde etkilenmeden, giivenli ve saglikli bir
cevrede konuslandirilmig yerlesimlerde yagamalari, hem ¢agdas ve giivenli bir yasamin
geregi hem de meslegimizin ilgi ve sorumluluk alanlarma giren baslica konulardan
biridir. Bu husus gozetilerek, jeolojinin temel konulariyla ilgili ¢caligmalarin sunulup
tartisilmasinin yam sira, 66. Tirkiye Jeoloji Kurultay: i¢in “Deprem ve Etik” baslig:
kurultaymn agirlikli temasi olarak belirlenmistir. Insan ve Diinya iligkisi agisindan
meslegimizin pek ¢cok dalinin dogrudan ve dolayli katkisinin yadsinamayacagi konular
icerecegi i¢in, bu ana temanin ilgi ¢ekici olacagi inancindayiz. Deprem, yerbilimlerinin
olusum mekanizmalarint agiklamayi, bilyiiklik, yer ve zamanimni 6ngérmeyi kendine
gorev edindigi bir doga olayidir. Ancak depremlerin 6nceden kestirilmesi i¢in gelistirilen
modeller heniiz yeterince giivenilir olmaktan ¢ok uzaktir ve bu nedenle bu tiir bilimsel
veri ve tahminlerin uzman olmayan yetkililer ve halk kitleleriyle paylasilmasinda ¢ok
onemli etik sorunlar ortaya c¢ikabilmektedir. Bu konuda yerbilimcilerin 6nemli etik
ylkiimliiliikleri oldugu ortadadir. Her ne kadar deprem bir doga olay1 olsa da onu
insanlik agisindan 6nemli kilan bir bagka yonii insan yagami, 6zellikle yapilar tizerindeki
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yikicr etkisidir. Jeoloji miihendisligi, yapilarin insa edilmesinde aktif bir rol oynadigi
icin sadece teknik bir disiplin degildir, ¢linkii depremlerin yikic etkilerinin azaltilmasi
icin yapilarin deprem etkilerine dayanikli bir sekilde yapilmasindan sorumlu olmasi gibi
nedenler toplumsal yilikiimliilikleri de beraberinde getirmektedir. Bu nedenle jeoloji
miihendisleri bir yandan diger doga bilimciler ve miihendisler ile diger yandan ise insan
ve toplum bilimcilerle ve felsefecilerle bir araya gelmek, tartismak, ayni dili konusmaya
calismak ve birlikte projeler liretmek zorundadir.

Kurultayimiz bilim insanlarima ve miihendislere bdyle bir ortam saglamayi gorev
edinmistir. Bu gorev bilinci ile Kurultayimizi teknik oturumlarin yani sira, ¢agrili
konusmalar ve kurultayin ana temasinin tartisilacagi panellerle de zenginlestirmeyi
hedeflemis bulunuyoruz. Hedefe ulasabilmek icin; 66. Tiirkiye Jeoloji Kurultayi,
bir slireden bu yana basarili sekilde uygulana geldigi gibi, yine oturum yiiriitiiciileri
tarafindan yonlendirilerek, bildirilerin gonderilmesi ve iletisim, internet araciligiyla
gercgeklestirilmistir.

Bu baglamda, 66. Tiirkiye Jeoloji Kurultay1’nin diizenlenmesi ile ilgili sorumlulugun
yerine getirilmesi icin gorev kabul ederek benimle birlikte olan ve tiim asamalarda
ozveriyle ¢alisarak basar igin biiyiik emek veren Kurultay Diizenleme Kurulu Uyesi
diger meslektaslarim Prof. Dr. Asuman GUNAL TURKMENOGLU (Es baskan), Ismet
CENGIZ (1. Baskan), Biilent OZMEN (Sekreter), M. Furkan SENER (II. Sekreter),
Halil Tbrahim YIGIT (Sayman Uye), Ayla CENGIZ, Sinem CETINKAYA, Rengin
KONUK’a (Sosyal ve Kiiltiirel Etkinlikler Uyeleri) yiirekten tesekkiir ediyorum.
Diizenleme Kurulunda tiim kurul adina biiyiik ve Ozverili c¢alismalar1 ile adeta
TEK KiSILIK ORDU gibi gérev yapan kurultay Sekreteri Sayin Biilent OZMEN’e
BINLERCE KEZ TESEKKUR EDIYORUM. Ayrica Kurultay Diizenleme Kurulu
adma, Kurultay’in diizenlenmesi onurunu bizlere vererek diizenleme siiresince yakin ilgi
ve desteklerini siirekli kildiklar1 i¢in, Bagkan Diindar CAGLAN’1n sahsinda TMMOB
Jeoloji Miihendisleri Odas1 (JMO) Yonetim Kuruluna ve esirgemedikleri ilgi, sabir ve
katkilar1 i¢in tiim JMO c¢alisanlarina igtenlikle tesekkiir ediyorum.

Kurultaylarimizin 66 yildir siirdiiriilebilirliginin saglanmasinda bildirileri ile katkida
bulunan tiim aragtirmaci arkadaglarimiza, bildirilerin degerlendirilmesi ve oturumlarin
organizasyonunda oOzverili c¢aligmalar1 ile katki koyan oturum yiiriitiiciilerine,
Kurultayimiza ev sahipligi yaparak katk: verdigi i¢in Rektor Prof. Dr. Ahmet ACAR’1n
sahsinda Orta Dogu Teknik Universitesi’ne siikranlarimi sunarim.

Bilimle, Emekle, inatla ve Umutla Nice kurultaylara ulasabilmek igin 66. Kurultayimizin
iilkemiz ve meslegimiz adina yararli sonuglar iiretmesini dilerim.

Mehmet SENER
66. Tiirkiye Jeoloji
Kurultay1 Bagkani
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1951 KURSUNLU DEPREMI YUZEY KIRIGI OZELLiKLERIi

Aml Ogretim?, Sevgi Altinok®, Volkan Karabacak®
“Eskisehir Osmangazi Universitesi, Jeoloji Miihendisligi Béliimii, Eskigehir
(anilogretim@hotmail.com)

OZET

1944 Gerede depremi (M:7.6) Kuzey Anadolu Fay Zonu boyunca Ismetpasa segmentinin
de igerisinde bulundugu 180 km. uzunlugunda bir yiizey kirigt olusturmustur. Daha 6nceki
calismalar bu segment boyunca 1944 depremi sirasinda ortalama 2-4 m. yer degistirme
meydana geldigini ortaya koymustur. Bunun yani sira, Kuzey Anadolu Fay Zonu boyunca
krip hareketinin gdzlendigi nadir alanlardan biri olan Ismetpasa segmenti iizerinde yapilan
caligmalarda, segment boyunca yillik ortalama lcm civarinda bir asismik kayma hareketi
Ol¢lilmiistiir. Segment sinirlarina dogru azaldig: ileri siiriilen bu hareketin en az 60 yildir
devam ettigi ileri siiriilmiistiir.

Ismetpasa segmenti 1951 y1linda meydana gelen 6.9 biiyiikliigiindeki bir deprem ile yeniden
kirilmigtir. Ancak literatiirde bu depremin yiizey kirig1 ve meydana getirdigi yer degistirme
hakkinda yeterli bir bilgi bulunmamaktadir. Bu ¢alismada Ismetpasa segmenti boyunca
1951 depremi sirasinda kirildig1 6ngoriilen uzanim arazi gozlemleri ile net sekilde ortaya
konulmustur. Literatiirde yer alan giincel yer degistirme dl¢iimlerine ek olarak yilizey kirigi
boyunca toplam 36 adet yer degistirme &lgiimii yapilmistir. Ismetpasa segmenti boyunca
orta kesimlerinde maksimum 60 cm. olabilecegi diisiiniilen toplam asismik kayma ve 1944
depremi sirasinda ortaya ¢ikan yer degistirmeler gozoniinde bulundurularak, 1951 depremi
yizey kirig ozellikleri yorumlanmistir. Buna gore 1951 depremi yaklasik 55-60 km.
uzunlugunda bir yiizey kirig1 olusturmustur. Olgiimler bu uzanim boyunca maksimum yer
degistirmenin (145 cm.) Akbag K&yii yakinlarinda gergeklestigini ve ortalama yer degistirme
miktarinin 110 cm. oldugunu ortaya koymustur.

Anahtar Kelimeler: Ismetpasa segmenti, Kuzey Anadolu Fay Zonu, Yiizey Kirigi, 1951

Kursunlu Depremi
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SURFACE RUPTURE CHARACTERISTICS OF 1951
KURSUNLU EARTHQUAKE

Anil Ogretim*, Sevgi Altinok*, Volkan Karabacak®
“Eskigehir Osmangazi University, Depatment of Geological Engineering, Eskisehir
(anilogretim@hotmail.com)

ABSTRACT

1944 Gerede earthquake (M:7.6) has a 180 km-long surface rupture which include Ismetpasa
segment along the North Anatolian Fault Zone. Previous studies have revealed a right-lateral
coseismic displacement about 2-4 m. along the Ismetpasa segment at 1944 event. Besides,
the studies at the Ismetpasa Segment, one of the scarce area that the creep movement has
long been known along the North Anatolian Fault Zone, have measured approximately 1cm/
yr aseismic slip movement. This aseismic creep phenomenon was suggested that decreases
towards the tips of segment and continues at least 60 years.

The Ismetpasa Segment was re-ruptured by another earthquake occurred of magnitude 6.9
at 1951. However, there isn't enough information in literature about the surface rupture
characteristics. In this study, we revealed the surface rupture of 1951 event along the Ismetpasa
segment with distinct field observations. In addition to the previous offset measurements, it
was measured totally 36 displacements along the surface rupture. Considering the maximum
60 cm. cumulative creep movement at the central part of the Ismetpasa segment and the
average displacement occurred at 1944 earthquake, 1951 earthquake surface rupture
characteristics were interpreted. Thus, 1951 earthquake created approximately 55-60
km.-length surface rupture. Field measurements revealed that the maximum displacement
throughout this extension occurred near the Akbas Village and the average amount of the
displacement is 110 cm.

Keywords: The Ismetpasa segment, North Anatolian Fault Zone, Surface Rupture, 1951

Kursunlu earthquake
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23 EKIiM 2011 VAN (DOGU TURKIYE) DEPREMININ (M,=7.1)
VE UC BUYUK ARTCI DEPREMININ UZAK-ALAN KAYNAK
OZELLIKLERI

Murat Utkucu?, Emrah Budakoglu®,
Hatice Durmus?, Hilal Yal¢in?, Levent Giilen®
“Sakarya Universitesi, Miihendislik Fakiiltesi, Jeofizik Miihendisligi Boliimii,
54187 Esentepe/SAKARYA
(mutkucu@sakarya.edu.tr)

(0Y4

23 Ekim 2011 Van depremi Van Goli bolgesinin KD kesiminde ters bir fay (Van Fayi)
boyunca olusmus ve uzun-siireli ve hasar verici bir art¢1 deprem etkinligine neden olmustur.
Bu ¢aligmada anasokun sonlu-fay ve 3 biiyiik art¢1 depreminin de nokta-kaynak modellemesi
uzak-alan P ve SH dalga sekilleri kullanilarak yapilmistir. Sonlu-fay modellemesi anasok
kirtlmasimin GB ya dogru tek yonlii ve ters faylanma agirlikli oldugunu ve 5 km den daha
derinde gergeklestigini gostermistir. Yaklasik 11 sn siiren ve en biiyiikk kayma-yiikselim
zamani 3 sn olan kirilma siirecinde, 5.5 m en bilyilk kayma degerine ulasan tek bir fay
pliriiziiniin yenilmesi hakimdir. Sonlu-fay modeli i¢in hesaplanan toplam sismik moment
4.6x10" Nm’dir (M, =7.1). Sonlu-fay modellemesi sonuglar1 iyi gelismemis yiizey kiriklarina
ve kor faylanmaya isaret eden arazi gozlemleri ile uyusmaktadir. Sonlu-fay modelinden yer
yiizeyindeki diisey yer degistirmeler de hesaplanmigti. Kayma modelinden hesaplanan
diisey dislokasyonlar Van Golii’niin tavan blogu iizerinde kalan sahilleri boyunca raporlanan
ylikselmelerle olduk¢a uyumludur. 3 biiyiik ar¢1 depremin (23 Ekim 2011 (M,,=5.9), 25 Ekim
2011 (M, =5.7) ve 9 Kasim 2011 (M, =5.6) art¢1 depremleri) nokta-kaynak modellemelerinden
GCMT c¢oziimleriyle benzer ve zarar verici 9 Kasim 2011 artg1 depremi igin dogrultu-atimli
mekanizmay1 destekleyen kaynak parametreleri elde edilmistir.

Anahtar Kelimeler: 23 Ekim 2011 Van depremi, Van Go6lii, Dogu Tiirkiye, Telesismik
modelleme
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TELESEISMIC SOURCE PROPERTIES OF THE 23 OCTOBER
2011 VAN EARTHQUAKE (M =7.1) AND ITS THREE LARGE
AFTERSHOCKS

Murat Utkucu*, Emrah Budakoglu®,
Hatice Durmus*, Hilal Yalcin®, Levent Giilen®
“Sakarya University, Department of Geophysics, Esentepe Campus, 54187, Serdivan,
Sakarya,-Turkey
(mutkucu@sakarya.edu.tr)

ABSTRACT

The October 23, 2011 Van earthquake took place in the NE part of Lake Van area, along
a thrust fault (the Van fault) and it generated a long-lasting and damaging aftershock
activity. In this study, we carried out finite-fault modelling of the mainshock and point-source
modelling of its three large aftershocks using teleseismic P and SH body waveforms. The
finite-fault modelling has shown that the earthquake rupture was unilateral toward SW, it had
a major reverse component and it confined to depths below 5 km. The rupture was dominated
by a failure of a single asperity with a maximum slip of about 5.5 m and lasted about 11 s
with a maximum slip-rise time of 3 s. The total seismic moment calculated for the October
23, 2011 Van earthquake is 4.6x10” Nm (M =7.1). The finite-fault modelling results are
in agreement with field observations indicating no clear surface ruptures and blind thrust
faulting. Using the finite-fault model we calculated the vertical displacements over the free
surface. The vertical dislocations from the slip model correlate well with the reported uplifts
along the coast of Lake Van above the hanging wall. The point-source modelling of the large
aftershocks of 23 October 2011 (M,=5.9), 25 October 2011 (M,=5.7) and 9 November
2011 (M, =5.6) have revealed similar source parameters as suggested by GCMT solutions,
supporting strike-slip mechanism for the damaging aftershock of the 9 November 2011.

Keywords: 23 October 2011 Van Earthquake, Lake Van, Eastern Turkey, Teleseismic
Modelling
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GD Tirkiye’de KD uzanimli asimetrik bir ¢okiintii olan Antakya Grabeni Pliyosen yasl
regresif denizel silisiklastikler, Pleistosen-Gliniimiiz yash fliivyal ve denizel taraga ¢okelleri
ile doldurulmustur. Grabenin Akdeniz kiyisi boyunca goériilen denizel taraga ¢okelleri 2
metreden 180 metreye kadar uzanan yiiksekliklerde ve OIS 2 den OIS 11 e kadar uzanan
yastadirlar. Grabenin GD kenarint sinirlayan faylar graben tabaninin GD ya dogru
tiltlenmesine neden olmuslardir. Grabenin igerisinde ise sol yanal atimli ve daha yasl bir fay
sistemi bulunmaktadir. Bu faylar nedeniyle grabenin iki kenarindaki yasit taraca ¢okelleri
farkl1 yiiksekliklerde durmaktadir.

Sol yanal fay sisteni olasilikla batidaki Kibris Yay1 ile doguda Olii Deniz Fay iizerinde yer
alan Amik {iglii eklemini birbirine baglamaktadir. Antakya Grabeni’nin Pliyosen’den bu yana
giineyde bu sol yanal fay, dogu ve kuzeyde ise Olii Deniz ve Dogu Anadolu Fay sistemleri ile
sinirlanan Amanos Bloku’nun batiya kagmasi sonucu agildigi yorumlanmistir. Bu tektonik
hareketlerin yani sira Akdeniz’in Ostatik seviye degisimleri de bdlgenin morfolojik evriminde
6nemli rol oynamislardir.

Anahtar Kelimeler: Olii Deniz Fay1, Dogu Anadolu Fay1, Dogu Akdeniz, Deniz ve Akarsu
taragalari, Jeomorfoloji, Aktif Tektonik
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ABSTRACT

The NE-trending Antakya Graben, SE Turkey, is an asymmetric depression filled by the
Pliocene regressive marine siliciclastics, Pleistocene to Recent fluvial terraces and alluvium.
Along the Mediterranean coast of the graben are marine terraces in different elevations
ranging between 2 m to 180 m above present sea level, age of which range between OIS2 to
OIS 11. Normal faults bounding SE margin of the graben caused southeastward tilting of the
graben, while an older sinistral fault system lies along the graben and these faults caused
differential uplifting of marine terraces on both side of the graben.

This sinistral fault probably connects the Cyprus Arc to the Amik Triple Junction on the Dead
Sea Fault in the east. We interpret that westward movement of the continental Amanos Block,
delimited by this fault in the south and other sinistral fault segments belonging to the Dead
Sea and Eastern Anatolian faults caused opening of the Antakya Graben since Pliocene. In
addition to these tectonic movements, sea level changes in the Mediterranean controlled the
morphological evolution of the region.

Keywords: Dead Sea Fault, Eastern Anatolian Fault, Eastern Mediterranean, Marine and
Fluvial Terraces, Geomorphology, Active Tectonics
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Dogu Anadolu Bolgesinin en onemli tektonik 6zelliklerinden birisi, 42E-48E boylamlari
arasinda BKB uzanimli (Caldiran Fay1, Tutak Fay1, Kuzey Tebriz Fay1 (iran) vs.) birbirine
paralel gelisen dogrultu atimli fay sistemi igerisinde yer almasidir. Bu sistem GPS tabanli blok
modellere dayali olarak yilda yaklagik 8-11 mm hizla KKB yoniinde hareket eden Kafkas
blogunun (ayni zamanda Dogu Anadolu Sikigsma Kamas1 (DASTK) olarak adlandirilir) giiney
sinirin1 tanimlamaktadir. DASTK igerisinde gerek tarihsel gerekse aletsel donem igerisinde
birgok yikici depremin meydana geldigi ve bu depremlerin bolgede dnemli can kaybina
neden oldugu bilinmektedir. Bu sistem igerisinde yer alan Caldiran Fayi, 1976 yilinda Mw:
7.3 biiyilikligiindeki deprem ile kirilmis ve deprem sonucunda biiyiikk gogunlugu Caldiran
flge merkez ve koylerinde olmak iizere toplam 3840 kisi hayatin1 kaybetmistir. Bélgede
yapilan deprem sonrasi ¢aligmalarda 3.75 m maksimum yanal atim oldugu belirtilerek yiizey
kirig1 boyunca morfolojik Stelenmeler ayrintili olarak haritalanmistir.

Caldiran fay1 K53B ile K70B arasinda degisen dogrultuda Iran-Tiirkiye sinir1 ile Caldiran
arasinda yaklasik 50 km’lik bir hat boyunca belirgin bir morfolojiye sahiptir. S6z konusu
fayin deformasyon zonu bir ¢cok morfolojik yapilar (vadiler, dereler, aliivyal fanlar, sirtlar
vb.) icermekle birlikte Kretase yasli ofiyolitik kayaglar (kirectasi ve serpantinit) ile Pliyosen-
Kuvaterner yashi volkanitler boyunca belirgin olarak litolojik 6telenmeler sunmaktadir.
Ancak dogrultu boyunca belirgin olarak gézlenen Caldiran fayi, muhtemelen sistemdeki
diger faylara transfer edildigi dogu ve bati ucunda aniden kaybolmaktadir. Bu g¢alismada,
Caldiran fayinin detayl bir sekilde yiizey kirig1 ve segmentasyonu ile uzun donem kayma
hiz1 ve deprem aktivitesi hakkinda bilgi verilmeye ¢aligilacaktir.

Anahtar Kelimeler: Caldiran Fay1, Dogu Anadolu Sikismali Kamasi, Diri Fay Morfolojisi,
Kayma Hiz1
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ABSTRACT

One of the most remarkable tectonic features at the Eastern Anatolia region is a strike-slip
fault system formed of ~WNW trending en-echelon dextral faults extending from 42E to 48E
longitude with the Tutak and Caldiran Faults at west in Turkey to the North Tabriz Fault at
east in Iran. This system is defined to be the southern boundary of the Caucasian Block (also
called East Anatolian Compressional Wedge, EACW) moving towards NNE with 8-11 mm/
yr slip rate based on the GPS based block models. Many destructive earthquakes associated
with EACW have occured during historical and instrumental periyod and these earthquakes
caused fatalities in the region. The activity of this system is marked by the 1976 earthquake
(Ms:7.2) rupture of the Caldiran Fault causing ~4000 fatalities which is almost the half
of the inhabitants along the fault at that time. With the subsequent reconnaissance studies
the surface rupture; slip distribution and damage along the rapture are mapped in detail,
attributing 3.75 m maximum lateral slip with some contributing dip slip component.

The Caldiran Fault has a very fresh and distinct morphological signature along its ~50
km course from Iran-Turkey border at east and extends beyond the Caldiran Town to the
west where it gradually changes its strike from N35SW to N70W. The deformation zone of
the fault is very narrow leading to the formation of textbook morphological (such as offset
valleys, creeks, alluvial fans, shutter ridges) and also apparent lithological offsets among
the Pliocene-Quaternary volcanics and also Cretaceous ophiolitic rocks (limestones and
serpentinites). However, the fault fades abruptly at its eastern and western tips where the
slip is most probably transferred to the other (mentioned) faults in the system along the
strike. This study will detail the segmentation and the surface expression of the Caldiran
Fault and also introduce the preliminary results of the ongoing research concerning the age,
cumulative offset, Holocene-Pleistocene slip rate and earthquake recurrence period.

Keywords: Caldiran Fault, East Anatolian Compressional Wedge, Active Fault Morphology,
Long-Term Slip Rate
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Tiirkiye 3 ana tektonik plaka arasinda yer almaktadir. Bu plakalar Avrasya, Afrika ve Arap
plakalar1 olup, Uydu Konum Belirleme Sistemleri (GPS) Arap plakasinin yilda yaklasik 1.7
cm. Anadolu’yu kuzeye dogru ittigini ve sikistirdigim gostermektedir. Ozellikle 2 biiyiik fay
siteminin kesim noktasi olan Erzincan-Bing6l-Elaz1g arasinda kalan bélge Dogu Anadolu’nun
tektonik agidan en aktif bolgesidir.

Kuzey Anadolu Fay Zonu (KAFZ) nun en dogu ucu Karliova, ayn1 zamanda Dogu Anadolu
Fay Zonu (DAFZ)’nun da en kuzeydogu ucunu olusturur. Kisaca KAFZ ile DAFZ Karliova
civarinda birlesirler ve bu yiizden bolge Karliova Uglii Eklemi (Karliova Triple Junction),
Kavsagi veya Faylarin Birlesim Noktasi adi altinda tanimlanir. Bélgede daha 6nceki bilimsel
calismalarda da vurgulanan Erzincan ilinin dogusunda Yedisu Segmenti sismik bosluk
(seismic gap) olarak tanimlanmis, ancak burasi ile ilgili sismolojik agidan yeterli bir ¢alisma
bugiline kadar yapilamamistir. Bu maksatla oncelikli olarak bolgedeki mevcut deprem
istasyon sayis1 arttiritlmistir. Yoredeki Deprem istasyon sayisi son 5 yilda 3 kat arttirilmastir.
Boylece bolgede meydana gelen depremlerin 6zelliklerini ortaya ¢ikartilmasinda, bdlgenin
deprem riskinin degerlendirilmesinde ve faylarin 6zellikleri hakkinda degerli bilgileri ortaya
konulmasi hedeflenmistir.

Ozellikle 2003-2011 yillar1 aras1 bdlgede 3 biiyiik deprem (2003 Piiliimiir Mw=6.1; 2003
Bingdl Mw=6.4; 2010 Elazig Mw=6.1) meydana gelmistir. Bu dénemde yine 2004 Sivrice
MI=5.5; 2005 Karliova MI=5.7-5.9; 2007 Sivrice-Elazig Depremleri (MI=5.3-5.9) ve
2010 Gokdere-Palu-Elazig (MI1=5.1) depremleri bdlgenin ¢ok yogun gerilme etkisi altinda
oldugunun bir gdstergesi olmustur.

Bunun yaninda bdlgede Giineydogu Anadolu simirlarimiz boyunca Bitlis Siitiir Zonu (BSZ)
diye tanimlanan sikisma tektonigine bagli olarak bindirme tiirii orojenik yapilar meydana
gelmektedir. Bu yapilar ayn1 zamanda bdlgede 6nemli miktarda deprem aktivitesine de yol
agmaktadir. Bunlara yakin tarihimizde meydana gelmis son depremler olan 6 Eyliil 1975

10
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Lice (Ms=6.6) ve 24 Kasim 1976 Caldiran (Ms=7.5) ayrica 23 Ekim 2011 Van (Mw=7.1)
Depremleri 6rnek olarak verilebilir.

23 Ekim 2011 Van-Ercis Depremi (Mw =7.1) ¢ok tahripkar bir deprem olup can kaybina
ve agir hasara neden olmustur. Van depremi bolgede deprem aktivitesinin baslamasina
ve ylikselmesine sebep olmustur. Van depremi ve sonrasinda meydana gelen 6nemli artci
depremlerin mekanizma ¢oztimleri bolgenin sikisma rejiminin etkisi altinda bulundugunu
ve bu rejimin iiriinii olan ters faylanmalarin bolgenin giincel tektoniginde etkili oldugunu
gostermigtir.

Son yillarda toplanan veri ile bolgedeki dnemli depremlerin deprem kaynak parametreleri
hesaplanmis, bolgenin tomografik ters ¢6ziim yontemi ile ii¢ boyutlu hiz yapisi belirlenmeye
calisilmistir. Béylece 6zellikle kompleks deformasyon ve farkli tektonik yapilarin etkisinde
oldukea aktif bir depremsellige sahip olan Karliova Uglii Eklemi (KUE) bolgesi ve ¢evresinin
hiz ve kabuk yapisi ortaya ¢ikariltilmasi hedeflenmistir.

Bu ¢alisma B.U. Arastirma Fonu tarafindan 6040 nolu proje tarafindan desteklenmektedir.

Anahtar Kelimeler: Karliova Uclii Eklemi, Yedisu Segmenti, Deprem Kaynak Parametreleri
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ABSTRACT

Turkey is within 3 main tectonic plates which are Eurasia, Africa and Arabian plates. Global
Positioning Systems (GPS) show that Arabian plate is pushing and compressing Anatolian
plate by a speed of 1.7cm/year. The intersection of 2 main fault systems which is between

Erzincan-Bingol-Elazig region is the most tectonically active area in the East Anatolia.

The eastern part of North Anatolian Fault Zone (NAFZ) is northeast of East Anatolian Fault
zone (EAFZ). These two fault zones intersecting around Karliova and this region is called as
Karliova Triple Junction. In this region, in the east of Erzincan Yedisu Segment a seismic gap
is defined also mentioned in the previous scientific studies. However there is not sufficient
seismological study in this region. For this purpose the number of seismic stations have been
increased in the region. The number of stations increased 3 times within the last 5 years.
Thus it is aimed to understand the characteristics of the earthquakes, to study earthquake

risk analysis and the mechanism of the faults in the region.

Especially between 2003-2011 there were 3 major earthquakes (2003 Piiliimiir Mw=6.1;
Bingol Mw= 6.4, 2010 Elazig Mw=6.1) occurred in the region. In the same period 2004
Sivrice MI=5.5; 2005 Karliova MI=5.7-5.9; 2007 Sivrice-Elazig earthquakes (Ml=5.3-5.9)
and 2010 Gokdere-Palu-Elazig (MI=5.1) earthquakes showed that the region is highly under

stress regime.

In addition along Southeast Anatolian border of Turkey, as a result of the compressional
tectonism thrust type orogenic structures like Bitlis Suture Zone (BSZ) occured. These
structures also produce earthquake activity. The recent earthquakes are; 6 September
1975 Lice (Ms=6.6) and 24 November 1976 Caldiran (Ms=7.5), and 23 October 2011 Van
(Mw=7.1) earthquakes.

12
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The October 23, 2011 Van-Ercig Earthquake (Mw=7.1) was the most devastating resulting in
loss of life and destruction. The Van Earthquake activity initiated and caused an increase in
seismic activity of the region. Van Earthquake and its important aftershocks fault mechanism
solutions show that the region is under compression and reverse faulting is a result of this

regime which is effective on the active compressional tectonics of the region.

The earthquake source mechanism of the recent significant earthquakes are calculated and
studies on the seismic tomographic inversion to determine 3D velocity structure have been
initiated. The aim is to determine velocity and crustal structure of Karliova Triple Junction
region and surrounding area.

This project is supported under B.U Research Fund, project number 6040.

Keywords: Karliova Triple Junction, Yedisu Segment, Earthquake Source Parameters,

Compressional Tectonics
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Tiirkiye’nin ana tektonik yapilarindan biri olan Dogu Anadolu Fay1 (DAF), kuzey ucunda
Karliova iiglii birlesiminden baslar, giiney ucunda ise Olii Deniz Fay Sistemine baglanir. KD-
GB genel uzanimli olan DAF, 6 segmentten olusur. Tarihsel ve aletsel donemde segmentlerin
her birinde Ms=6.8 ve daha biiyiik depremlerin meydana geldigi bilinmektedir. Segmentlerin
uzunluklar1 dikkate alindiginda, her birinin aletsel biiyiikliigii 7.0 ve daha biiyiik deprem
tiretebilecek potansiyele sahip oldugu soylenebilir. Aletsel donem kayitlarina gére DAF
tizerinde en son 1 Mayis 2003 tarihinde, Karliova-Bingdl segmentinde hasar yapici deprem
(Mw=6.4) meydana gelmistir. Fayin diger segmentleri hasar yapici deprem bakimindan
suskundur.

Bilindigi iizere, Kuzey Anadolu Fay1 (KAF) ile Dogu Anadolu Fay1 (DAF) birlesik faylardir.
Dolayist ile bu ozellikteki faylarda goriilen en temel Ozellik; bir fay aktif iken 6tekinin
suskun olmasidir. KAF iizerinde baslayan 1939-1999 deprem serisi, fayin son yiizyilda
aktif oldugunun gostergesidir. Benzer bir aktiflik 1800-1900 yillart arasinda DAF {izerinde
goriilmiistiir. Bu gostergeler, icinde bulundugumuz yiizyilda, DAF’mn yeniden aktif olacagi
tezini giiclendirmektedir.

Bu calisma ile DAF iizerinde tarihsel ve aletsel donemde meydana gelen hasar yapici
depremler incelenmistir. Son 5 yillik deprem aktivitesi kullanilarak,Gutenberg-Richter (Log
N(M)=a-bM) bagintis1 yardimi ile her segmentteki a ve b degerleri hesaplanmistir. Elde

edilen sonuglar 1s181nda bolgedeki gerilme birikimi hakkinda yorum getirilmeye ¢alisilmugtir.

Anahtar Kelimeler: DAF, Sismik Bosluklar, b Degeri Degisimi
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ABSTRACT

East Anatolian Fault (EAF) which is one of the main tectonic structures of Turkey begins with
Karliova triple junction at the North and connected to Dead Sea Fault at the South. EAF that
is show NE-SW general trending consists of 6 segments. It is known that Ms=6.8 and greater
magnitude earthquake occurred on each segments in the historical and instrumental period.
When take into consideration lengths of the segments, it can be said that, each segments have
a potential about to generate an earthquake which is magnitude 7.0 or greater. According to
instrumental period records, a last destructive earthquake which was magnitude (Mw=6.4)
occurred on the Karliova-Bingdl Segment of EAF on May, 01, 2003. The other segments of
the fault are silent with regards to destructive earthquake.

As is known, North Anatolian Fault (NAF) and East Anatolian Fault are conjugate faults.
Consequently, the most basic future of such kind of faults is, while one fault system is active,
the other fault system is silent. Beginning in 1939-1999 earthquake series on the NAF is an
indication that the fault is active. Comparably, EAF was active in between 1800-1900. These
indicators, support to thesis that EAF will be an active in the present century.

With this study, destructive earthquakes were examined on the EAF in the historical and
instrumental period. For each segments, using the last five years earthquake activity, a and
b values were calculated by the help of Gutenberg-Richter (Log N(M)=a-bM) relationship.
In the light of the obtained results, it is tried to make interpretation about accumulation of
stress in the region.

Keywords: EAF, Seismic Gaps, Changing of b Value
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Yapilan son g¢aligmalar, Gediz grabeninin dogrultusu boyunca farkli jeolojik evrime sahip
béliimlerden olustugunu ve batida Izmir-Balikesir Transfer Zonu (IBTZ) ile siirlandirildigint
gostermektedir. Grabenin dogusundaki Alasehir boliimii ile ortasindaki Salihli boliimiinde
ayrintili ¢alismalar yapildigi halde Salihli’nin batisinda kalan boliimdeki ¢aligsmalar oldukga
kisithidir. Pliyo-Kuvaterner dsneminde Sarigdl-Salihli arasinda KB-GD uzanimli bir ¢okiinti
seklinde gelisen Gediz Grabeni, Salihli’den itibaren genisleyerek Kemalpasa, Manisa ve
Golmarmara havzalart seklinde {i¢ alt ¢okiintii alanina gec¢is gosterir. Spildagi ve Caldag
yiikseltileri bu ii¢ havzay1 birbirinden ayirir. Her ii¢ havzada KB-GD uzanimli aktif normal
faylarla sinirli asimetrik graben yapilariyla karakteristiktir. Gediz Grabeni’nin bati boliimiiniin
en giineydeki kolunu olusturan Kemalpasa Havzas1 giineyden Kemalpasa Fay1, kuzeyden ise
Spildagi Fay Zonu ile siirli bir asimetrik graben niteligindedir. Manisa Havzasi batidan
Yuntdagi ve giineyden Spildag yiikseltileri ile sinirlanan “L” sekilli bir asimetrik havzadir.
Manisa havzasinin bati kenar1 Kalekdy Fay Zonu ile kontrol edilirken giiney kenar1 Manisa
Fay Zonu ile sinirlanir. Grabenin en kuzeydeki kolunu olusturan Gélmarmara Havzas: ise,
kuzeyden aktif normal faylarla Karahoyiikdagi horstu ile Akhisar Havzasi’ndan ayrilir.

Gediz Grabeni boyunca &lglilen Miyosen sonrasi faylarin paleostres analizleri, grabenin orta
ve dogu boliimiinde yeralan normal faylarin K-G ve KKD-GGB yonlii genisleme kuvvetleri
etkisi altinda olustugunu gostermektedir. Bu durum, Bati Anadolu Genisleme Boélgesi’nin
K-G yonlii genislemeli bolgesel tektonik rejimi ile uyum gostermektedir. Ancak, grabenin bati
boliimiinde yeralan aktif normal faylar KD-GB yonlii genisleme etkisi altinda olusmuslardir.
Bu durum, IBTZ dogu sinirmdaki kiigiik asal gerilim ekseninin (0,) saat yoniindeki rotasyonu
ile agiklanabilir.

Bu ¢alisma 2012.KB.FEN.026 nolu DEU-BAP ve TUBITAK-109Y044 nolu projeler
kapsaminda desteklenmektedir.

Anahtar Kelimeler: Aktif Tektonik, Bati Anadolu, Gediz Grabeni, Izmir-Balikesir Transfer
Zonu

16



66. Tiirkiye Jeoloji Kurultayt 1-5 Nisan/April 2013 66™ Geological Congress of Turkey

ACTIVE TECTONICS OF WESTERN SECTOR OF THE GEDIZ
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ABSTRACT

Recent studies indicate that Gediz Graben is composed of several sectors having different
geologic evolution along its strike and is bounded on the west by the izmir-Balikesir Transfer
Zone (IBTZ). While some detailed studies were performed along the eastern (Alasehir) and
middle (Salihli) sectors of Gediz Graben, there are limited studies about the geological
evolution of the western part of Salihli. The Gediz Graben were formed between the Sarigél
and Salihli as a NW-SE trending depression during the Plio-Quaternary, began to gradually
expand and bifurcate to the western part of the Salihli and divided into three subdepressions,
namely Kemalpasa, Manisa and Goélmarmara basins. Spildagi and Caldagy Highs are
located between these three subbasins and separates them. All three basins are typically
represented by asymmetric graben structures bounded by NW-SE trending active normal
faults. Kemalpasa Basin, located along the southern branch of the western sector of the
Gediz Graben, is an asymmetric graben which is controlled by Kemalpasa Fault to the south
and Spildagi Fault Zone to the north. The Manisa Basin is an L-shaped asymmetric basin,
bounded in the west by Yuntdag1 High and in the south by Spildag\ High. The western margin
of the Manisa Basin is controlled by the Kalekéy Fault Zone, while the southern margin
is bounded by the Manisa Fault Zone. Gélmarmara Basin forming the northern branch of
the western sector, is bounded to the north by Karahdyikdagt Horst which separates the
Gélmarmara basin from the Akhisar Basin.

Palaeostress analyses of post-Miocene faults, performed along the Gediz Graben, indicate
that the active faults, located in the middle and eastern sectors are formed under N-S and
NNE-SSW oriented extension. This is in accordance with an approximately N-S trending
regional extensional tectonic regime in the West Anatolian Extensional Province. However,
normal faults, located at the western sector of the Gediz Graben are formed under NE-SW
oriented extension. This can be clarified by the clockwise rotation of minimum principal
stress axes (c,) along the eastern border of the IBTZ.

This study is supported by two projects: 2012.KB.FEN.026-DEU-BAP and TUBITAK-
109Y044.

Keywords: Active Tectonics, Gediz Graben, [zmir-Balikesir T; ransfer Zone, West Anatolia
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Ulkemizin en 6nemli deprem kaynaklarindan biri olan Kuzey Anadolu Fay Zonu’nun
Ismetpasa (Eskipazar-Karabiik) segmenti, faym uzun dénem plaka hizindan daha diisiik
bir asismik yiizey kripi hareketi sergilemektedir. Arastirmalar, krip hareketinin fayin
bu kesimlerindeki deformasyonun yaklasik %30-50’1ik bir kismuni karsiladigimi ortaya
koymaktadir. Krip hizinin hassas sekilde olciilmesi ve dogasinin anlagilmasi, Kuzey
Anadolu Fay Zonu’nun bu kesiminde deprem tehlikesinin degerlendirilmesinde biiyiik dnem
tagimaktadir. Bu ¢aligmada, geleneksel yontemlerden (Kripmetre, Jeodezik ag, InNSAR, vb)
farkl1 olarak krip hareketi LIDAR sistemi ile takip edilmektedir. Yapilan arazi ¢aligmalarinda,
krip varlig1 nceki calismalarda tespit edilmis lokasyonlarda, LIDAR sistemi ile dlgiimler
yapilmistir. Bu ¢alisma kapsaminda elde edilen sonuglar, LIDAR sistemi kullanilarak 2009
yilinda yapilan &lgiimler ile karsilastirildiginda, Ismetpasa yakinlarinda 36 aylik bir zaman
diliminde toplam 50+4 mm’lik sag yanal hareket oldugu goriilmektedir. Ayrica bu ¢alisma
kapsaminda, fay iizerindeki krip hareketinin Ismetpasa civari ile smirli olmadigini ve batiya
dogru uzandigim gosteren arazi verileri elde edilmistir. Ornegin Gerede’de fay zonu {izerinde
en az 10 y1l 6nce yapilmis bir beton duvarda yapilan LIDAR 6lgiimleri, bu yap iizerinde
toplam 67 mm’lik sag yanal deformasyonun varligini ortaya koymaktadir.

Kuzey Anadolu Fay Zonu’nun Ismetpasa segmenti iizerinde krip hareketinin ne zaman
basladig1 kesin olarak bilinmemekle birlikte 1944 ve/veya 1951 deprem(ler)i ile bagladigt
ileri stirilmektedir. Ancak, bu ¢alisma kapsaminda elde edilen 6n arazi bulgulari, krip
hareketinin bu depremlerden 6nce de var oldugunu gosterir niteliktedir. Kuzey Anadolu Fay
Zonu’nun bu kesiminde meydana gelen krip hareketinin fayin ne kadarlik bir kisminda etkin
oldugunu ortaya koyabilmek icin LIDAR sistemi ile periyodik dlgiimlere devam edilecektir.

Anahtar Kelimeler: Ismetpasa Segmenti, Krip, Kuzey Anadolu Fay Zonu, LIDAR

18



66. Tiirkiye Jeoloji Kurultayt 1-5 Nisan/April 2013 66™ Geological Congress of Turkey

MONITORING THE CREEP MOVEMENT WITH LIDAR
SYSTEM AT ISMETPASA SEGMENT

Sevgi Altinok*, Volkan Karabacak‘, Erhan Altunel, C. Caglar Yalciner®
“Eskisehir Osmangazi University, Geological Engineering Department, Eskisehir Turkey
*Canakkale Onsekiz Mart University , Geophysical Engineering Department, Canakkale

Turkey
(saltinok@ogu.edu.tr)

ABSTRACT

Ismetpasa (Eskipazar-Karabuk) segment of North Anatolian Fault Zone, which is one of
the most important earthquake source of our country, exhibits an aseismic surface creep
movement lower than the long term slip-rate. Previous studies suggest that creep movement
compensate 30-50 % of the energy which is accumulated at this segment of the fault. As a
result, precisely monitoring of creep and understanding its nature has a great importance
to assess the earthquake hazards at this segment of North Anatolian Fault Zone. In this
study, we are monitoring the creep movement by using LIDAR system differ from the
traditional methods (creepmeter, triangulation network, INSAR etc.). At the field studies,
creep measurements were made at the locations where the presence of the creep movement
had already determined by previous studies. Comparison of the results which are obtained
at this study and the measurements were realized at 2009 by using Lidar system, totally
50+4 mm/year right lateral movement observed around Ismetpasa at a period of 36 month.
Also, within the scope of this study, obtained field data are displayed; the creep movement
didn 't bordered only around ismetpasa, but also extend towards to the west. To illustrate;
measurement realized at a concrete wall constructed before 10 year, which is on the fault
extension at Gerede, exhibits 67 mm right lateral deformation .

The creep movement at the Ismetpasa segment of the North Anatolian Fault Zone didn 't
precisely known when it is started but it has been suggested that it starts with 1944 and/or
1951 earthquake(s). But, preliminary field findings obtained at this study demonstrate the
existence of the creep movement before these earthquakes. In order to reveal the efficiency
length of the creep movement at North Anatolian Fault Zone, the periodical measurements
with LIDAR system will be continued.

Keywords: Creep, Ismetpasa Segment, LIDAR, North Anatolian Fault Zone
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Ust Eosen-Oligosen’de karasallasmaya baslayan Orta Toroslarda yer alan ¢alisma alani,
Miyosen sonunda tamamen kara haline gelmis ve bu donem sonunda orojenezin yerini
epirojenik yiikselimler almistir. Messiniyen doneminde Akdeniz su seviyesindeki degisimlerle
birlikte bolgenin tektonik gelisiminde de degisimler meydana gelmistir. Bu tektonik degisim
sonucunda KKB-GGD uzanimli kivrimlar ve ters faylar olusmus ve bolge DKD-BGB
yonli sikistirmanin etkisi altinda kalmistir. Bu sikigsmanin ileri evrelerinde bolge K-G yonlii
sikigmanin etkisi altinda kalmistir. Ust Pliyosende etkili olan K-G yonlii sikismanin etkisi
altinda olan ve blok halinde yiikselmeye devam eden bolgede, KB-GD yonlii siireksizliklerin
etkisiyle bolgede karstlasma derinlesme ve hizli bir gelisim gdstermeye baslamistir. Bunun
sonucu olarak bdlgede, KB-GD yonlii siireksizliklere paralel gelismis geng yarilmalar, magara
kanyon ve kanyonlarla birlikte; bolgenin tektonik hareketlere bagl olarak yiikselmesini ve
iklimsel degisimlere bagli olarak degisen morfolojik taban diizeyinin kanitini olusturan ¢ok
donemli ve ¢ok asamali magaralar meydana gelmistir.

Bolgede arastirmasi tamamlanan magaralar ile ylizey karst yapilar1 birlikte degerlendirilmis
ve bolgede karstlagsmanin, bolgenin yiikselmesine karsin Pleistosen’de goriilen Akdeniz su
seviyesindeki degisimlere bagli olarak ¢ok donemli ve ¢ok asamali gelistigi belirlenmistir.

Bolgede hakim tektonik hat KD-GB yonlii sol yanal dogrultu atimli fay sistemi olmakla
birlikte; ozellikle yagisli donemlerde diiden olarak ¢alisan dolinlerin derinlesme yonleri
ile magaralarin gelisim yonleri dikkate alindiginda karstlagmanin bilyiikk oranda KB-GD
yonli stireksizlikleri takip ettigi saptanmistir. KB-GD yonlii siireksizliklerin etkisi, 6zellikle
magaralarin gelisim yonlerinde agik¢a goriilmektedir. Bélgedeki magaralarin ¢ogunlugu ya
KB-GD yoéniinde gelismis ya da KD-GB yoniinde gelisen magaralarda ise KB-GD yonlii
yan kollar geligsmistir. Buna ilaveten KD-GB yoniinde gelismeye baslayan magaralarda ise
gelisim yonii KB-GD yonlii stireksizliklere bagli olarak degismis ve gelisim yonleri KB-GD
olmustur.

Anahtar Kelimeler: Karstlasma, Magara, Epirojenez, Tektonizma, Lamas Kanyonu, Géksu
Nehri, Mersin
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ABSTRACT

The study area is located in the Middle Taurus Mountain which has become to land at the
end of the Miocene. Epeirogenic uplifts has been replaced by orogenesis in the end of this
period. In Messinian period, the changes occurred in the regional tectonically development
with the changes in the Mediterranean water level. As a result of this change in tectonic
NNW-SSE trending folds and reverse faults occurred in the region and the region remained
under the influence of ENE-WSW compression. Region was under the influence of the NS
compression in the later stages of ENE-WSW compression. Karstification in region, which
is continued to rise as a block, has begun to depth and rapid development due to NW-SE
direction discontinuities. As a result, multi-period and multi-stage caves and canyon-cave
canyon was occurred to parallel with NW-SE direction discontinuities.

The caves and surface karstic structures were evaluated together with morphological
development of the region. Karstification in the region was determined to have developed in
multi stage and multi period in time.

In region, the dominated tectonic line is left-lateral strike-slip fault system of NE-SW direction.
The direction of deepening sinkhole and direction of caves were evaluated together, and
karstification in region was found to be controlled mostly by NW-SE extending lineaments.
The effect of discontinuities of the NW-SE direction is so clear on the caves development. The
majority of the caves in the region developed parallel to the direction of NW-SE or occurred
side branches in NW-SE direction. On the other hand, direction development of caves which
began to developing parallel to NE-SW direction has changed and their direction has
changed NW-SE direction.

Keywords: Karstification, Cave, Epeirogeny, Tectonism, Lamas Canyon, Géksu River, Mersin
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Pleistosen boyunca Akdeniz su seviyesindeki degisimlerle birlikte bolgenin tektonik olarak
yiikselmesi, Orta Toroslarda karstlasma tlizerinde oldukga etkili olmustur. Orta Toroslarda yer
alan ¢aligma alanindaki magaralar ile sayisal yiikseklik modeli ve ¢izgisellik analizi birlikte
degerlendirildiginde; bélgede geng karstlagmanin gelisiminde biiyiik oranda KD-GB yonlii
sol yanal dogrultu atimli fay ve bu hatta dik gelisen KB-GD yonlii siireksizlik diizlemlerinin
etkili oldugu belirlenmistir.

Yapilan incelemelerde, ¢alisma alanindaki magaralardan elde edilen dikitlerin gelisim eksen
acilarindaki sapmalarin baglica nedeninin tektonik hareketler olabilecegi belirlenmistir.
Bu nedenle, inceleme alanindaki Sakarlak Diideni ve Kepez Magarasi’ndan alinan dikit
orneklerindeki gelisim eksen acilarindaki sapma zamanlar1 U/Th yaslandirma yontemi ile
belirlenmistir. Dikit gelisim eksen a¢ilarindaki sapmalarin meydana gelis zamanlari ile bolgeyi
etkileyen tarihsel depremlerin olus zamanlarinin 6nemli Slgiide Ortiistiigii saptanmuistir.

Anahtar Kelimeler: Karstlasma, Magara, Dikit, Deprem, Mersin
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ABSTRACT

The study area is located in the central part of Taurus Mountain where karstification is
widespread and strongly influenced by tectonic raise of the region and sea-level changes in
the Mediterranean Sea during Pleistocene period. Young karstification in the area was largely
affected by NE-SW trending left-lateral strike-slip faults and NW-SE trending discontinuities.
The general extension of discontinuities is perpendicular to the faulting direction indicated
by evaluation of the caves with the digital elevation model and lineament analysis.

Findings of this investigation suggest that differences in the periodic development of the
stalagmites are mainly due to tectonic movements. Therefore, time of deviations of the growth
axis angle for the representative stalagmite samples from the Sakarlak ponor and Kepez cave
was determined by U/Th analyses. The results tend to significantly overlap with time of the
historical earthquakes.

Keywords: Karstification, Cave, Stalagmite, Earthquake, Mersin, Turkey.
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Sag yanal dogrultu atimlh Merzifon-Esengay Fay1 (MEF) Kuzey Anadolu Fay1 (KAF) ndan
ayrilan en uzun fay kollarindan birisidir. Bu fay kolu, Orta ve Dogu KAF’1 birbirinden
ayiran Niksar ¢ek-ayir havzasi giineyinde KAF zonundan ayrilir ve Anadolu levhasi igine
uzanir. Fay Niksar havzasi-Iskilip arasinda, D-B genel dogrultusunda uzamr. Toplam 230
km uzunluktadir ve sigrama ve biikliimlerle birbirinden ayrilan alti fay segmentinden
olusur. Dogudan batrya dogru bunlar Esengay, Amasya, Suluova, Diphaci, Lagin ve Iskilip
segmentleri olarak adlandirilmistir. Fay segmentlerinin uzunluklar1 30 ile 60 km arasinda
degismektedir. Jeomorfolojik 6telenmeler, Kuvaterner dénemi i¢in fay boyunca yaklasik 1,0
mm/y1l’lik kayma hiz1 6nermektedir.

Otelenmis drenaj, kapatan sirt ve basing sirtlar, fay golleri ve fay sarpliklart MEF’in
Holosen’de yiizey faylanmasi gelismis biiyiik depremlere kaynaklik ettigini gostermektedir.
Bu calismada, fay sistemin en dogusundaki Esengay fay segmenti iizerinde paleosismolojik
hendek calismasi gergeklestirilmistir. Kazi alan1 Teknealan koyii (Erbaa) kuzeyinde yer
alir (Koordinatlar: 37314026D ve 4491662K). Hendek duvarlarinda aliivyal yelpaze ve
bataklik (fay golii/sag-pond) ¢okellerini kesen iki yiizey faylanmasi tanimlanmigtir. C14
yaslandirmasina gére en son yiizey faylanmas1t MO 1740/1530 ile MO 2240/2030 ve ondan
onceki ise MO 3940/3860 ile MO 5040/4840 yillar1 arasina tarihlenebilmektedir. Bu yaslara
gbre segment iizerinde son iki biiyiikk deprem arasindaki doniis periyodu 2000-3000 yil
arasindadir.

Fay sisteminin diger segmentlerindeki jeomorfolojik bulgular Esengay segmentine benzer

Ozelliktedir. Bu nedenle MEF’ni1, bolgede, yakin gelecekte ¢ok segmentli biiyiik depremler
tiretebilecek 6nemli bir kaynak fay zonu olarak dneriyoruz.

Anahtar Kelimeler: Merzifon-Esencay Fayi, Fay Geometrisi ve Segmentasyon,
Paleosismoloji
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ABSTRACT

Right lateral strike-slip Merzifon-Esenc¢ay fault (MEF) is one of the major splay faults of the
North Anatolian Fault (NAF). The MEF bifurcates from the main strand of the NAF at the
south of Niksar pull-apart basin which locates between the central and eastern parts of the
NAEF and runs through the Anatolian plate. The fault extends between Niksar basin and Iskilip
(Corum) in general direction of E-W. Total length of the fault system is about 230 km and
it’s divided into six fault segments based on stepovers and bends. The segments were named
as Esencay, Amasya, Suluova, Diphaci, Lacin and Iskilip from east to west respectively. The
length of the segments varies from 30 to 60 km. According to geomorphic offset features, ~1,0
mm/year slip-rate is suggested in the Quaternary period.

Offset drainage system, shutter and pressure ridges, sag ponds and fault scarps shows that
the fault is ruptured by surface faulting events in the Holocene. In this study, a trench survey
was performed on Esengay fault segment which is the easternmost section of the fault. Trench
site (Coordinates: 37 314026 E and 44 91662 N) locates at the north of Teknealan village.
Trench study reveals two different surface faulting events in the alluvial fan and sag-pond
deposits. According to radiocarbon dating results of the units, last event is occurred between
BC 1740/1530 and BC 2240/2030 and the penultimate event between BC 3940/3860 and BC
5040/4840. The data reveal that the recurrence interval of the last two events on the segment
is about 2000-3000 years.

Geomorphological features of the other segments of the fault system are similar with the
Esencay segment. Therefore, we suggest that MEF has a high potential to produce multi-

segment large earthquake in the near future.

Keywords: Merzifon-Esencay Fault, Fault Geometry and Segmentation, Paleoseismology,
Turkey
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Akarsu sekileri ve pediment ylizeyleri aktif tektonik deformasyonlara ¢ok hassas yer
sekilleridir. Yiikselmis akarsu sekileri ve deforme olmus pediment yiizeyleri aktif tektonik
deformasyonlarin yasi, hizi ve paterni hakkinda bilgi verebilir.

Bu galismada Orta Pondilerdeki en biiyiik drenaj havzasi olan Gokirmak Havzasi iginde
Gokirmak Nehri boyunca olusan anakaya sekileri ile havzanin kuzey kenarini sinirlanan
Ekinveren Fay1 tarafindan deforme edilmis pediment yiizeyleri incelenmistir.

Calismanin amaci Orta Pontidlerin Kuvaterner yiikselim hizinin ortaya konmasidir. Bu
amagla Gokirmak Havzasi i¢indeki akarsu anakaya sekileri haritalanmis, bunlarin ayrmtili
topografik 6l¢timleri yapilmis ve o6rnekleme igin uygun olan seki seviyeleri '°Be, 2'Ne ve 3¢Cl
niiklidleri kullanilarak yaslandirilmistir.

Yaptigimiz ¢aligmalar Orta Pontidlerin dogu yarisinin son 400 bin yil igerisinde diisiik bir
yiikselme hizi ile yiikseldigini ve Ekinveren Fayi’nin ge¢ Kuvaterner’de aktif oldugunu

gostermektedir.

Anahtar Kelimeler: Aktif Tektonik, Orta Pontidler, Akarsu Sekileri, Pediment Yiizeyleri,
Kuvaterner Yiikselimi
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FLUVIAL TERRACE AND PEDIMENT SURFACES
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Bodo Bookhagen®, Attila Ciner, Samuel Niedermann, Silke Merchel, Martin
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ABSTRACT

Fluvial terraces and pediment surfaces are very sensitive landforms to active tectonic
deformations. Uplifted fluvial terraces and deformed pediment surfaces may provide
information about the age, rate and pattern of the active tectonic deformations.

In this study we focused on the Gékirmak Basin which is the largest basin in the Central
Pontides. We investigated the uplifted fluvial terraces along the Gokirmak River and deformed
pediment surfaces along the Ekinveren Fault which delimits northern margin of the basin.

Our principal goal is to reveal Quaternary uplift rates of the Central Pontides. In this context,
mapping, detailed topographical profiling and cosmogenic dating of the fluvial terraces and
pediment surfaces were accomplished by using "°Be, *’Ne and *°CI nuclides.

We suggested that the eastern half of the Central Pontides has been slowly uplifting in the
last 400 ka and age of the deformed pediment surfaces imply Late Quaternary activity of the

Ekinveren Fault as a major structure in the Central Pontides.

Keywords: Active Tectonics, Central Pontides, Fluvial Terraces, Pediment Surfaces,
Quaternary uplift
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SIMAV FAY ZONUNDA iLK PALEOSISMOLOJIK
BULGULAR
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Simav fay1 zonu Bati Anadolu’da Sindirgi (Balikesir) ve Sinanpasa (Afyon) arasinda KB-
GD genel dogrultusunda uzanan 205 km uzunlugunda sag yonlii dogrultu atimlidir. Fay zonu
batidan doguya Sindirgi, Caysimav, Saphane, Abide, Banaz, Elvanpasa ve Sinanpasa olarak
adlandirilan yedi fay segmentinden olusur. Segment sinirlar1 fayin geometrisine baglh olarak
stkisma ve gevseme alanlarinda meydana gelen sekme veya biikliim yapilariyla birbirinden
ayrilirlar. Uzunlugu ve segment yapisi dikkate alindiginda Simav fay1 Bati Anadolu’nun en
onemli kaynak zonlarindan biri ve yikici biiyiikliikte deprem iiretme potansiyeline sahip
oldugu séylenebilmektedir. Bununla birlikte fayin mekanizmasi ve Bati1 Anadolu’nun giincel
tektonigindeki yeri lizerine degisik goriisler ileri siiriilmektedir. Bu calismada Simav fay
zonu lizerinde ilk kez tarafimizca gerceklestirilen hendekli paleosismoloji aragtirmalarinda
elde edilen 6n bulgular1 sunulmaktadir. Paleosismolojik hendek kazilart Simav fayinin
Caysimav ve Saphane segmentleri ilizerinde gergeklestirilmistir. Arastirmamizdaki bulgular
faym Holosen aktivitesi ve dogrultu attim mekanizmasini agik olarak belgelemistir. Heniiz
kesin radyometrik yaslandirma sonuglar1 alinamayan hendeklerdeki paleosismolojik
bulgular Holosen’de adi gegen segmentlerde en az bes yiizey faylanmasinin gelistigini
gostermektedir. Fayin yerel geometrik 6zelligine bagli olarak, Caysimav segmentinde agilan
hendek duvarlarinda ters bilesenli yanal atim, Saphane segmentinde ise piir yanal atim
faylanma mekanizmasi izlenmistir.

Bu calismadaki 6n bulgular son on yilda Simav havzasi kuzey sinirinda normal faylanma
mekanizmasiyla gelismis kii¢iikk ve orta biiylikliikteki depremlerin Simav fay zonunda

yeralan acilmali biikliim yapisindan kaynaklandig1 goriistimiizii desteklemektedir.

Anahtar Kelimeler: Simav Fay1, Paleosismoloji, Hendek Kazisi
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FIRST PALEOSEISMOLOGICAL RESULTS FROM SIMAV
FAULT ZONE
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(tduman@mta.gov.tr)

ABSTRACT

Simav fault zone extending for 205 km-log with a NW-SE trend between Sindirgi (Balikesir)
and (Sinanpasa) Afyon in the Western Anatolia region is right-lateral strike-slip character.
From west to east, the fault zone comprises seven fault segment, here referred to as the
Swindwrgi, Caysimav, Saphane, Abide, Banaz, Elvanpasa and Sinanpasa. The segment
boundaries are separated by stepover or bend structures that developed in transpression and
transtensional deformation area due fo the local fault geometry. Considering its length and
segment structure, the Simav fault is one of the significant source zone in Western Anatolian
and it can be said to have the potential to produce destructive earthquakes. However,
different opinions are put forward on its fault mechanism and role in the active tectonic frame
in Western Anatolia region. In this study, our first of paleoseismological trenching surveys
results from the Simav the fault zone are presented. Trenches are performed on the Caysimav
and Saphane segments of the Simav fault. Our research findings are obviously determined
Holocene activity of the fault and strike-slip mechanism. Paleoseismological signs on the
trench-walls, of which aging analyses have not completed yet, indicated at least five surface
ruptures during Holocene time. Depending on the local geometric properties of the fault,
lateral strike-slip with reverse component and pure lateral strike-slip character clearly
observed on the trench-walls opened on the Caysimav and Saphane segments, respectively.

The preliminary findings of this study support our opinion that is the small and medium
earthquakes of the last decade, which are formed with the normal faulting mechanism along
the southern side of Simav basin, originated from releasing bend structure of the Simav fault

zZone.

Keywords: Simav fault, Paleoseismology, Trenching Survey
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Yikselmis denizel sekiler ve dalga asinim gentikleri aktif tektonik ¢alismalari agisindan
onemli jeomorfik belirteglerdir. Bu yer sekilleri aktif tektonik deformasyonlarin yasi, hizi ve
paterni hakkinda bilgi verebilirler.

Bu ¢alismada Sinop Yarimadasi’nda denizel sekiler kullanilarak yarimadanin Kuvaterner’
de maruz kaldig1 tektonik deformasyonun ortaya konmasi amaglanmistir. Bu amagla denizel
sekiler haritalanmis, bunlarin ayrintili topografik dlgimleri yapilmis ve 6rnekleme igin uygun
olan seki seviyelerinden Isik Uyarimli Luminisans (OSL) yontemi kullanilarak radiometrik
yaslandirma yapilmistir. Denizel sekilerin net diisey yer degistirme miktarlari sekilerin
olustugu Karadeniz’deki yiiksek deniz seviyelerinin orjinal yiikseklikleri kullanilarak elde
edilmistir.

Yaptigimiz ¢alismalar Sinop Yarimadasi’ndaki denizel sekilerin karadaki ve denizdeki faylar
tarafindan yavas ama devamli olarak yiikseltildigini, bu yiikselimin tekdiize olmadigini
mekansal ve zamansal olarak olarak son 600 bin yil iginde farkliliklar gdsterdigini ortaya
koymaktadir.

Anahtar Kelimeler: Aktif Tektonik, Sinop Yarimadasi, Denizel Sekiler, OSL Yaglandirma,
Kuvaterner Yiikselimi
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ABSTRACT

Uplifted marine terraces and wave-cut notches are important geomorphic markers for active
tectonic studies. These landforms may provide information about age, rate and pattern of the
active tectonic deformations along the coastal zones.

In this study we focused on the Sinop Peninsula located at the northern most part of the
Anatolia. We aimed to reveal Quaternary tectonic deformations within peninsula by
using uplifted marine terraces and wave-cut notches. In this context, mapping, detailed
topographical profiling and Optical Stimulated Luminescence (OSL) dating of the marine
terraces has been accomplished. We obtained net vertical displacements of the marine
terraces by using original elevation of the corresponding sea-level highstands in the Black
Sea.

Our studies reveal that the peninsula has been slowly but continuously uplifted by onshore
and offshore faults, age and uplift rates of the marine terraces imply spatial and temporal

variations of the uplift in the last 600 ka.

Keywords: Active Tectonics, Sinop Peninsula, Marine Terraces, OSL Dating, Quaternary
Uplift
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TEKTONIK KACIS GERILMESI iCINDE GELIiSMIS
BiR DAGICI HAVZA, ELBISTAN HAVZASI, DOGU
TOROSLAR,TURKIYE

Halil Yusufoglu®
MTA Genel Miidiirliigii Jeoloji Etiitleri dairesi 06800, Ankara, Tiirkiye

(vus.halil@gmail.com)
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Elbistan havzasi Anatolid-Torid Platformu’nun i¢ kesimlerinde gelisen bir dagici yapisal
¢okiintiidiir. Havzanin iginde ve cevresindeki Neojen dolgusu, Ust Devoniyen-alt Tersiyer
temeli {izerine gelismis ve agisal uyumsuzlukla biri birinden ayrilan iki istiften olusmaktadir.
Bunlar; (1) etkince kivrimli ve fayli Miyosen yasli s1g denizel-karasal ve golsel ¢okeller ile
(2) yataya yakin konumlu Pliyo-Kuvaterner yash Ahmet¢ik Formasyonu’nun linyitli golsel
(alt birim) ve akarsu (st birim) ¢okelleridir. Birinci istif Alt-Orta Miyosen Salyan, Orta-iist
Orta Miyosen Govdelidag ve Ust Miyosen Karamagara formasyonlarini icermekte, ikincisi
ise gilincel konumunda Elbistan Havzasinin kendi dolgusunu olusturmaktadir.

Havza, az miktarda yanal-atim bilesenli normal faylar ile sinirlanmaktadir. Elbistan Havzasi
dagici bir havza olarak olusmaya baslamis ve Miyosen ¢okellerinin etkince deforme oldugu,
carpisma sonrasi kita ici sikismali tektonik donemini takip eden Erken Pliyosen tektonik
kagis kokenli dogrultu-atimli faylanmanin dogal bir sonucu olarak gelismistir. Bu nedenle
Erken Pliyosen Donemi, 6nceden savlanan Pliyosen 6ncesi goriislerin aksine, bolgede devam
eden en son tektonik evrimin baslangicini isaret etmektedir. Sonug olarak Elbistan Havzasi,
Arabistan Levhasi’nin Avrasya ile ilerleyen garpismasi iginde ve Tiirkiye’nin Neotektonik
catist sisteminde, Orta Anadolu’nun dogusunda olusan agilmali dogrultu atiml fay rejimini
karsilamaktadir.

Anahtar Kelimeler: Elbistan Havzasi, Neojen, Kagis Tektonigi, Dagi¢i Havza
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THE ELBISTAN BASIN; AN INTRAMONTANE BASIN
DEVELOPMENT IN TECTONIC ESCAPE DEFORMATION,
EASTERN TAURIDES, TURKEY

Halil Yusufoglu“
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Exploration (MTA),06800, Ankara, Turkey

(vus.halil@gmail.com)

ABSTRACT

The Elbistan Basin is an intramontane structural depression developed in the interior part of
the Anatolide-Tauride Platform. The Neogene fill in and around Elbistan Basin develops above
the Upper Devonian to lower Tertiary basement and comprises two sequences separated by an
angular unconformity: (1) intensely folded and faulted Miocene shallow marine to terrestrial
and lacustrine sediments and (2) nearly flat-lying lignite-bearing lacustrine (lower unit) and
fluvial (upper unit) deposits of Plio-Quaternary Ahmetcik Formation. The first sequence is
composed of Lower-Middle Miocene Salyan, Middle upper Middle Miocene Govdelida™g and
Upper Miocene Karamagara formations, whereas the second one is the infill of the Elbistan
Basin in the present configuration.

The basin is bound by normal faults with a minor strike-slip component. It commenced as an
intramontane basin and developed as a natural response to Early Pliocene tectonic escape-
related strike-slip faulting subsequent to post-collisional intracontinental compressional
tectonics during which Miocene sediments were intensely deformed. The Early Pliocene time
therefore marks the beginning of the ongoing last tectonic evolution in the region unlike to
previous views that it commenced before that time. Consequently, it equates the extensional
strike-slip regime in east-Central Anatolia throughout the context of the neotectonical
framework of Turkey across progressive collision of Arabia with Eurasia.

Keywords: Elbistan Basin, Neogene, Escape Tectonics, Intramontane Basin
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TUZ GOLU FAY ZONU’NUN GORELI TEKTONIK AKTIVITE
DEGERLENDIRILMESI
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Maslak/Sariyer 34469, Istanbul
(cyildirim@itu.edu.tr)
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Tuz Gélii Fay1 I¢ Anadolu Bélgesi’ndeki en belirgin tektonik yapilardan biridir. Son
yillarda i¢ Anadolu gibi yamulma hizinmn ¢ok diisiik oldugu diinyanin degisik yerlerinde
biliyliik depremlerin meydana gelmesi bu alanlardaki faylarin da katastrofik depremler
liretebilecegini gdstermistir. Ancak bu alanlarda faylarin ¢ok diisiik kayma hizlari, yetersiz
deprem kayitlari ile paleosismolojik hendek g¢alismalart i¢in her fay segmentinde uygun
jeolojik kosullarin bulunamamasi bu faylarin tektonik aktivitesini ve dolayisiyla sismik
tehlikenin degerlendirilmesini zorlastirmaktadir.

Bunula beraber fay zonlart boyunca faylarin kayma hizlar1 ile bulunduklari bolgedeki
jeomorfik siire¢lerin hizlari arasindaki karsilikli etkilesimine bagli olarak karakteristik
yersekilleri olusmaktadir. Bu yersekillerinin morfometrik analizi faylarin “gok aktif, aktif,
orta aktif ve az aktif” sekilde aktivite sinifin1 belirlememize imkan vermektedir.

Bu ¢aligmada Tuz Golii Fay Zonu tarafindan sinirlanan Sereflikochisar-Aksaray yiikselimi
boyunca dag 6nii egriligi (Smf), vadi tabaninin vadi yiikseligine orani (Vf) ile bu yiikselim
lizerindeki akarsular boyunca akarsu egim indeksi (SL) ve akarsu havzalarinda akarsu
havzasi sekli indeksi (Bs) ile birlikte hipsometrik egri ve integral (Hi) analizleri yapilmistir.

Fayin taban blogunda yer alan akarsu havzalarinda yapilan SL, Bs ve Hi gibi analizler faymn
Sereflikoghisar-Aksaray yiikseliminin topografyasinda etkili olan aktif bir fay oldugunu
ortaya koymakta bununla beraber fay zonu boyunca yapilan Smf ve Vf analizleri faymn
aktivite sinifinin “orta aktif” oldugunu gostermektedir.

Bu analizlerin detaylar1 kurultay sirasinda sunulacaktir.

Anahtar Kelimeler: Aktif Tektonik, i¢ Anadolu, Tuz Gélii Fay Zonu, Jeomorfik Indisler,
Aktivite Siniflamasi
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RELATIVE TECTONIC ACTIVITY ASSESSMENT OF THE TUZ
GOLU FAULT ZONE, CENTRAL ANATOLIA

Cengiz Yildirim
Istanbul Technical University, Eurasia Institute of Earth Sciences
Maslak/Sariyer 34469, Istanbul
(cyildirim@itu.edu.tr)

ABSTRACT

The Tuz Golii Fault Zone is one of the major tectonic structures in the Central Anatolia.
Large earthquakes in low strain continental regions like Central Anatolia invoke catastrophic
earthquake potential of the faults in these regions. However, low slip-rates and sparse
earthquake records together with limited appopriate geological conditions for paleoseismic
trenching on each fault segment complicate the assessment of tectonic activity and seismic
hazard as well.

Fortunately, the interaction between faulting and geomorphic processes produce
characteristic landforms even along the low slip fault zones. Hence, morphometric analysis
of the topography provide insights to define activity classification of the faults in a fault zone.

In this study, I aimed to classify activity of the each segments of the Tuz Gélii Fault Zone.
I applied the mountain front sinuousity (Smf), valley width to valley height (Vf) along the
fault generated mountain fronts and also stream-length gradient index (SL), basin shape
index (Bs) and hipsometric curve and integral analysis (Hi) in the drainage basins of the
Sereflikoghisar-Aksaray Range.

The results of the analysis in the drainage basins on the footwall block of the fault such as SL,

Bs and Hi reveal characteristics of an active fault zone that has impact on the topography of
the Sereflikochisar-Akhisar Range and the results of the analysis along the fault zone such as

Smf and Vf'reveal that the Tuz Gélii Fault is a “moderately active” fault zone.

The details of analysis will be presented during the session.

Keywords: Active Tectonics, Central Anatolia, Tuz Gélii Fault Zone, Geomorphic Indices,
Activity Classification
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MTA Genel Midirliigii tarafindan 1992 yilinda yayimlanmis olan Tiirkiye Diri Fay
Haritas1 (TDFH) 2004—2012 yillar1 arasinda yiiriitiilen bir arastirma programi kapsaminda
yenilenmistir. Yeni Tiirkiye diri fay haritalar1 1:25 000, 1:250 000 ve 1:1 250 000 olmak iizere
iic ayr1 Ol¢ek kademesinde hazirlanmistir. 1: 25 000 6lgekli haritalar temel diri fay haritalar
olup, orijinal ve sayisal kopyalar1 “Tiirkiye Diri Fay Veri Tabani’nda arsivlenmistir. Temel
haritalardaki orijinal fay geometrisi 1: 250 000 6lg¢ekli Tiirkiye Diri Fay Haritas: Serisi” adi
altinda 56 ayr1 basimda 59 pafta olarak yayimlanmistir. “1: 1 250 000 6lgekli Tiirkiye Diri
Fay Haritas1” ise temel haritalardaki orijinal fay verisinin sadelestirilmesiyle elde edilmis ve
aciklamasiyla birlikte yayimlanmaktadir.

Aragtirma kapsaminda Kuvaterner’de (son 2 600 000 yil) yiizey faylanmasi gelisen faylar
diri olarak kabul edilmistir. Faylarn siniflamasinda en son yiizey faylanmasinin yasi
jeokronolojik bir 6lgiit olarak kullanilmis ve faylar deprem ylizey kirigi, Holosen fayi,
Kuvaterner fay1 ve olas1 Kuvaterner fay1 /¢izgisellik olmak {izere dort alt sinifa ayrilmistir.
Deprem ylizey kirig1 son yiizyilda yiizey faylanmasi gelisen fay1 tanimlar. Holosen faylarinin
diriligi kesindir. Kuvaterner faylarmin giincel (Holosen) aktiviteleri iizerine ise kesinlik
yoktur. Bunlarin deprem kaynaklart olup olmadiklari, ayrintili paleosismolojik ¢aligmalarla
ortaya konulabilecektir. Olas1 Kuvaterner faylar: ise deprem liretme potansiyeli en diisiik
olan tektonik yapilardir.

Uretilen haritalar iilke diri faylarma iliskin bir veri tabani niteligindedir. Diri fay haritalarinda
Marmara Denizi, Saros Korfezi ve Sapanca Goli disinda iilkenin diger deniz ve goéllerinde
yer alan sualti faylar1 gosterilmemistir. Haritalarda olasili Kuvaterner faylari hari¢ olmak
tizere toplam 326 fay veya fay sistemi tanimlanmistir. Biiyiik fay sistemleri bagimsiz
deprem iiretme potansiyeline sahip alt fay segmentlerine ayrilir. Eldeki veriye gore alt
fay segmentleriyle birlikte iilkenin kara alaninda biyiikligii Mw: 5,5’den biiylik deprem
iiretebilecek fay veya fay segmenti sayisi yaklasik 485 adettir. 1:1 250 000 6lgekli TDFH’nda
her fay ve alt segmentleri bir kimlik numarasi ile tantmlanmistir. A¢iklama metninde ise her
fay i¢in, deprem tehlike analizlerinde kullanilabilecek temel fay parametrelerinden bazilar
(uzunluk, genel dogrultu, kayma tiirii, fay diizlemi egim yonii ve derecesi, jeolojik ve jeodetik
kayma hiz1 vb) hakkinda 6zet bilgilendirme sunulmaktadir.
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Yenilenmis diri fay haritalar1 tilkede bilinenden ¢ok fazla sayida diri fay oldugunu ortaya
koymustur. Ancak, arastirma kapsaminda sismojenik kaynak olmasi muhtemel Kuvaterner
kivrimlarina yer verilmemistir. Dogu ve Giineydogu Anadolu’da bazi aktif bindirmelerin
haritalanamamig olmasi ¢cok muhtemeldir. Elde edilen fay bilgisi iilkenin deprem tehlikesinin
yeniden gozden gecirilmesi ve halihazirda uygulamada kullanilan deprem tehlike haritalarinin
yenilenmesini 6nermektedir. Tiirkiye Diri Fay Veri Tabani iilke geneli ve bolgesel dlgeklerde
deprem tehlike analizlerinin yapilmasina olanak saglayacak temel fay bilgisini igermektedir.
Ancak, kiy16tesi kaynak fay zonlarina iliskin veri eksiktir. Eldeki veri yiizey faylanmasi tehlike
zonlamasi (fay sakinim bandi) agisindan kullanilabilecek niteliktedir. Bununla birlikte, sinirlt
sayidaki fay disinda, deprem tehlike analizleri agisindan en 6nemli parametrelerden olan
faylarin paleosismolojik davranislari ve deprem tekrarlanma araliklart ile kayma hizlarina
iligkin bilgiler eksiktir.

Anahtar Kelimeler: Diri Fay Haritasi, Diri Fay Siniflamasi, Tiirkiye
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ABSTRACT

Active Fault Map of Turkey 1992 by General Directorate of Mineral Research and Exploration
(MTA) is renewed within the scope of a research program carried out between 2004 and
2012. Recent active fault maps of Turkey are prepared in three different scales as 1:25 000,
1:250 000 and 1:1 250 000. 1:25 000 scale maps are basic active fault map and, hard copy
and digital copies are archived in the Active Fault Data Base of Turkey. The original fault
geometry in the basic maps is published by 59 sheets in 56 different presses with the name of
1:250 000 scale Active Fault Map of Turkey. 1:1 250 000 scale Active Fault Map of Turkey
is obtained by the simplification of the original fault geometry from basic maps and it is
published with an exploratory text.

The faults that produce surface rupture in the Quaternary period (last 2 600 000 years)
are identified as active. The date of the last surface rupturing is used as geochronologic
criteria by classifying the faults, and faults are divided into 4 subcategories by earthquake
surface rupture, Holocene fault, Quaternary fault and probable Quaternary fault/lineament.
Earthquake surface rupture defines the fault that produces surface rupture in the last century.
The activities of the Holocene faults are precise. No precise data about the recent (Holocene)
activity of the Quaternary faults. Paleoseismological studies will be revealed whether these
are seismic source fault or not. Probable Quaternary faults are the lowest potential tectonic
structure to generate earthquake.

Produced maps are kind of data base about the national active faults. The submerged faults
in the seas or lakes do not shown on the maps, except the faults in Marmara Sea, Saros Bay
and Sapanca Lake. Total of 326 fault and fault system are identified on the maps excluding
the probable Quaternary faults. The large fault systems are separated into sub-segments by
their potential to produce earthquakes individually. According to collected data, the number
of the fault and fault segments with their sub-segments that can produce earthquakes larger
than Mw:5,5 are approximately 485. Each fault and sub-segments are defined as an identity
number in the 1:1 250 000 scale Active Fault Map of Turkey. Brief information is given in the
exploratory text of the map about the fault parameters (length, general trend, slip type, fault
plane dip direction and angle, geologic and geodetic slip rate, etc.) of each fault that can use
for the earthquake hazard assessments.

38



66. Tiirkiye Jeoloji Kurultayt 1-5 Nisan/April 2013 66™ Geological Congress of Turkey

Renewed active fault maps show that there more active faults than known. However,
Quaternary folds that probable seismogenic source are not mentioned in the scope of the
study. Also it is very likely that some active thrust faults could not map in the east and
southeast Anatolia. Obtained fault information suggests that reconsideration of earthquake
hazard of the country and renovation of the currently used earthquake hazard maps. The
Data Base of Active Faults of Turkey is including fault information that provides data for
country wide and regional scale earthquake hazard analyses. However, data are lacking
concerning offshore resource fault zones. The available data can be used for surface faulting
hazard zonation. Also, except for a limited number of faults, most important parameters
such as paleoseismic behavior of the faults, recurrence interval and slip rate in terms of the
earthquake hazard analyses are lacking.

Keywords: Active Fault Map, Active Fault Classification, Turkey
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Anadolu, Arap ve Avrasya kitalar1 arasinda yer alan levha simirinin kismen iizerinde (GD
Anadolu) kismen de yakininda (Orta ve Bat1 Anadolu) yer almaktadir. Neotetis Okyanusu’na
ait okyanusal litosferin kuzeye egimli bir yitim zonu boyunca tamamen tiikketilmesinden sonra
bolge 15-20 My oncesinden beri siddetli bir kita-kita ¢arpismasina sahne olmustur. Arap
levhasi kuzeye dogru yilda ~2 cm hizla (son 20 milyon yildir) ilerledigi i¢in kitasal ¢arpisma
halen siirmektedir; Toroslar’1 bir yay gibi biikmekte, Dogu Anadolu yiiksek platosunu ise
bolgesel dlgekte (denizden 2 km yiiksekte) bir kubbe seklinde yiikseltmektedir. Son yillarda
gerceklestirilen bir dizi jeodinamik modelleme, sismik tomografi ve petrolojik ¢alismalari,
Neotetis okyanusunun tamamen kapanmasindan sonra Anadolu’nun dogu kesiminin altinda
dalan okyanusal litosferin dikleserek yaklasik 10 My o6nce koptugunu, bunun bdlgesel
yiikselme ve bolge ¢apinda volkanizmaya neden oldugunu gostermistir. Bu olay, dogudaki
stkisma ve batidaki Helenik yitimin geriye ¢ekilme (rollback) etkisi ile gerilmeye ugramasinin
ortak etkisi ile Anadolu’nun iki biiyiik transform fay (Kuzey ve Dogu Anadolu Transform
Faylar1) boyunca batiya hareketini sonuglamustir.

Tiirkiye ve gevreleyen bolgelerdeki Neotektonik yapilar (dogrultu atimli fay ve graben
sistemleri) simdiye kadar ayrintili galisilmissa da, bu hareketlerin manto derinliklerindeki itici
mekanizmasi (yani mantodaki konveksiyon hiicrelerinin olasi etkileri ve manto dinamikleri)
konular1 ele alinmamistir. Bu nedenle, neotektonik konusunda calisan arastirmacilar,
neotektonik hareketi saglayan motorlarin itici giiciiniin nereden geldigi konusunda genellikle
bilgi sahibi degillerdir.

Neotektonik deformasyonlarmitici giiciinii olusturanbélge altindaki manto konveksiyonlarinin
dogasi ve karakterini ortaya koyabilmek i¢in kiiresel oOlgekte manto konveksiyon
hesaplamalar1 gergeklestirdik. Bu testlerde Arap-Anadolu-Ege sisteminin kinematigine
yaklasimda bulunmak i¢in Helenik kusakta dalan okyanus tabaninin ¢ekme ve Afar siiper
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sorgucunun yikselme etkilerini birlikte degerlendirdik. Ayrica sismik tomografi ve slab
modellerinin gosterdigi farkli sinir kosullar1 ile manto yogunluk dagilimlarint hesaba kattik.
Model sonuglarini, jeodezi, kalik topografya, mantodaki yogunluk dagilimlar1 ve sismik
calismalar sonucu saptanan manto minerallerinin akma ile uzama-yonlenme yonleri (shear
wave splitting) ile karsilastirdik. Elde etti§imiz sonuglar, batida Helenik yitimi boyunca dalan
okyanusal litosferin ¢ekmesi ve GD’da Afar siiper-sorgucu ile mantonun yiikselmesinin
kombine etkilerinin Tetis konveksiyon hiicresinin itici gilicii oldugunu ortaya koydu.
Soézkonusu konveksiyon hiicresi, astenosferik mantoyu Afar’dan kuzeye Bitlis-Potiirge kenet
kusagina dogru hareket ettirmekte ve Anadolu’nun altina geldiginde yoniinii batiya ¢evirerek
bolge capinda iizerinde tasidigi litosferdeki neotektonik deformasyonlari kontrol etmektedir.
Tetis konveksiyon hiicresinin son 25 milyon yildir aktif oldugu, Arap levhasi ile birlikte
Bitlis konverjan kusagini istteki levha (yani kuzeydeki D Anadolu bolgesi) igine dogru 400
ila 500 km ilerlettigini diisinmekteyiz. Bu ¢alismada sunulan konveksiyon hiicresi modeli,
ayrica bolgedeki neovolkanik birimlerin izotopik bilesimleri ile de desteklenmektedir: Afar
sorgucunun izotopik imzasi, giineydogu Anadolu’ya kadar izlenebilmekte, bu kesimde
yer alan Kuvaterner yasli Karacadag kalkan volkanina ait bazaltik lavlarin Pb izotopik
karakteristikleri Afar sorgucu ve Kizil Deniz ortasi sirt bazaltlar1 arasindaki bilesimlere ¢ok
benzer 6zellikler sergilemektedir.

Anahtar Kelimeler: Tetis Konveksiyon Hiicresi, Jeodinamik, Dalan Okyanus Tabaninin
Cekme Etkisi, Manto Sorgucu, Neotektonik, Itici Mekanizma
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ABSTRACT

Anatolia is located adjacent to and partly on a plate margin between the Arabian and
Eurasian continents and is known to have been subjected to anintensive continental collision
since 15-20 Ma after the total consumption of the Neotethyan oceanic lithosphere along a
north dipping subduction zone between the Arabian and Eurasian continents. The collision
is still in operation as the Arabian plate moves at a speed of ~2 cm'to the north (this speed
has been almost constant for the last 20 My), bending the whole Taurus mountain belt as
an arc and resulting in aregion-wide domal uplift along the Eastern Anatolian high plateau
(~2 km above the sea level). A number of geodynamic modeling, seismic tomographic and
petrological studies revealed that the eastern part of the region (E Anatolia) was subjected
to a major slab-steepening and breakoff event at around 10 Ma after the total consumption
of S branch of the Tethyan Ocean, resulting in a region-wide uplift and concurrent volcanism
across the Eastern Anatolia. This caused Anatolia to move to the W along two major
transform faults (N and E Anatolian Transform Faults), as a result of compression in the East
and extension across the Aegean region, exerted by the slab pull of the Hellenic subduction.

Although Neotectonic structures (e.g. strike-slip faults and graben systems) of Turkey and the
surrounding regions have been studied in detail, the driving mechanism of these deformations
in mantle depths (i.e. possible role of convection cells and dynamics of mantle) has usually
been neglected.So, the researchers studying neotectonicsare usually unaware of the basic
driving forces of their neotectonic engine.

In order to understand the nature and character of the mantle convections beneath the
region as the driving forces for the neotectonic deformations, we conducted global mantle
circulation computations. In these tests,we examined the combined forces of the pull effect of
the Hellenic slab and the upwelling of the Afar super-plumein order to find out the kinematics
of the Arabia-Anatolia-Aegeansystem. We also utilized different boundary conditions
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and mantle density distributions as inferred from seismic tomography or slab models.
Model results are compared with geodesy, residual topography and shear wave splitting
observations. Our results indicate that the combined effects of the slab-pull of the Hellenic
subduction in the westand the upwelling of the Afar super-plume in the SE were the driving
forces of the Tethyan convection cell. The afore mentioned convection cell has been dragging
the asthenospheric mantle from Afar to north towards the Bitlis-Pdétiirge Suture Zoneand then
changing its direction to the west below Anatolia, controlling theneotectonicdeformationsin
the lithosphere above across the region. The Tethyan convection cell is thought to have been
active for the last 25My, advancing the Arabian plate and the Bitlis convergence zone toward
the upper plate (namely E Anatolia region in the N) by 400-500 km.The convection cell
model proposed in this study is also supported by the isotopic data from the neovolcanis
of the region: isotopic signatures of the Afar plume can be traced up into the southeastern
Anatolia, where Quaternary basaltic lavas of the Karacadag shield volcano display Pb
isotopic characteristics similar to a mantle composition between the Afar plume and the Red
Sea MORB.

Keywords: Tethyan Convection Cell, Geodynamics, Slab-Pull, Mantle Plume, Neotectonics,
Driving Mechanism
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23 Ekim 2011 Van Depremi (Mw: 7,2) ters fay nitelikli Van fayindan kaynaklanmistir.
Depremde yiizey biikiilmesi (fleksiir) ve maksimum 10 cm’lik yerdegistirmeye ulasan yiizey
faylanmasi gelismistir. Bunlara ek olarak, fay zonunun tavan blogundaki Ercis Korfezi kiyisi
boyunca depremle ilgili olarak kiy1 ¢izgisinde 0,30-0,40 m’lik yiikselmeler gézlenmistir. Van
fay1 karada D-B genel dogrultusunda ve 27 km uzunlugundadir. Fayin bati ucu Van Goli
igerisindedir. Bu ¢alismada, Van fayinin géldeki uzanimi ile faydan uzak alanda Kuvaterner’de
meydana gelen morfotektonik degisimleri anlamak i¢in jeolojik ve jeomorfolojik haritalama
ve kiyi6tesi jeofizik arastirmalar gergeklestirilmistir.

Kara verisi, Van fay zonunun tavan blogunda Kuvaterner birimlerini de etkileyen D-B
uzanimli kivrimlarin varligini gostermistir. Karasu Nehri boyunca, carpilmig (tiltlenmis)
Geg Kuvaterner akarsu taracalar1 fay disi deformasyon zonunda gelisen aktif kivrimlanma
gostergesidir. Yine fayin tavan blogunda, Carpanak burnu ile Yesilsu koyleri arasindaki Van
Goli kiyis1 boyunca tektonik olarak yiikselmis bir seri gol taracasi gozlenmistir. Topografik
olarak dl¢iimlenen bu taraca seviyeleri birbiriyle karsilastirildiginda, ayni taraga yiizeyinin
Ol¢tim lokalitelerinde farkli topografik kotlarda bulundugu belirlenmistir ki bu, depremde
fayin tavan blogunda gelisen yiikselmenin tekdiize olmadigi, dalgali bir yiizey deformasyonu
gelistigine isaret eder.

Toplanan sismik veri heniiz proses asamasindadir. Bununla birlikte ham veriden elde edilen
6n bulgular Van fay zonunun su alt1 boliimiiniin karaya benzer 6zellikler sergiledigini ortaya
koymaktadir. Gol tabaninda izlenen ¢izgisel uzanimli taze topografik egim kirikliklar
olasilikla Van fayinin su altindaki kesimini isaret etmektedir. Sismik kesitlerde gol tabaninda
yer alan Kuvaterner istifinde faya paralel kivrimlar faymm her iki blogunda da agikca
goriilmektedir. Carpanak burnunun devamindaki su alt1 sirt1, karada oldugu gibi faym tavan
blogundaki bir yiikselim yapisina karsilik gelmektedir.

23 Ekim 2011 depremi ile iliskili yilizey deformasyonlar1 Van fayinin tavan blogundaki genis
bir zonda gelismistir. Depremde fay dis1 deformasyon zonundaki yiikselmenin miktari ana
fay zonunda gelisen diisey Otelenme degerlerinden daha biiytiktiir. Arastirma bulgulari,
Van fay zonunda Kuvaterner’de meydana gelen deformasyonlarin en son depremde gelisen
deformasyonlarla uyumlu oldugunu gostermistir. Bu deformasyon stiline goére Van fayi
derinde diizlikk ve rampa (flat and ramp) geometrisine sahip olmalidir.

Anahtar Kelimeler: Van Fay1 ve Depremi, Kuvaterner Tektonigi, Yiikselmis Taragalar
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ABSTRACT

October 23, 2011 Van earthquake (Mw: 7.2) was generated from Van fault that is reverse
character. Flexural deformations and reverse surface faulting reaching up a maximum
displacement of 10 cm developed in the event. In addition, shoreline uplifts up to 0.30-0.40
m associated with the event were observed along the coast of Ercig bay where locates on
the hanging wall of the fault zone. Van fault extends in E-W general direction and 27 km
in length on land and runs into the Lake Van at the western tip. In this study, to investigate
offshore extension and morphotectonic changes in off-fault deformation zone of the Van fault,
geological-geomorphological mapping and offshore geophysical surveys were performed.

Onshore data are demonstrated the presence of E-W trending folds affecting the Quaternary
sequence on the hanging wall of the Van fault zone. Along the Karasu River, tilted Late
Quaternary fluvial terraces are evidence for active folding in off-fault deformation zone.
Along the coast of the Lake Van, between Carpanak promontory and Yesilsu village where
also locates hanging wall of the fault zone a serial tectonically uplifted lake terrace was
observed. Correlations between leveling localities indicate that elevation of the same terrace
surface varies from site to site.

Offshore seismic data is still under processing. However, raw data indicate that underwater
section of the Van fault zone has similar structural features to the land and observed linear
benches at the sea-bed probably correspond to underwater section of the Van fault zone.
Fault parallel folds within the Quaternary sequence are clearly seen in the seismic profiles
on the both wall of the fault zone. An underwater ridge that corresponds to the continuation
of the Carpanak promontory presents uplifted structure on the hanging wall such as land.

Surface deformations associated with the October 23, 2011 earthquake were developed in a
broad zone on the hanging wall of the Van fault. Amount of the uplift in off-fault deformation
zone was higher than principal fault zone. The findings of this study indicate that large
scale Quaternary deformations along the Van fault zone consistent with the last event. We
concluded that this deformation style might have been related to flat and ramp fault geometry
at depth.

Keywords: Van Fault and Earthquake, Quaternary Tectonics, Uplifted Terraces
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Sol yonlii dogrultu atimli Dogu Anadolu Fay Zonu (DAFZ) tilkemizin en 6nemli aktif tektonik
yapilarindan biridir. Yaklasik 550 km uzunlugundaki fay KD-GB dogrultusunda Karliova’dan
Akdeniz’e kadar uzanmaktadir. Fay zonunun Karliova ile Tiirkoglu arasinda kalan kesimi
hakkinda aragtirmacilar arasinda ortak bir gorlis olmasina ragmen, Tiirkoglu’ndan sonra
giineybatiya devamu tartigma konusudur. Baz1 arastirmacilar DAFZ’ nun Amanos Daglari’n1
gecerek Iskenderun Kérfezi’ne uzandigini, bazilari Karasu Vadisi boyunca Amik Ovasi’na
kadar uzandigini, bazi arastirmacilar ise Tiirkoglu’nda sonlandigini 6nermektedir. Fay
zonunun giineybat1 uzaniminin ortaya konulmasi bolgenin tektonigi ve sismik riskin ortaya
konulmasi agisindan 6nem tasimaktadir.

Bu ¢aligmada Amanos Daglari’nin giineybatisinda yer alan Toprakkale ve Yumurtalik faylari
jeolojik ve jeomorfolojik veriler 15181nda ayritili haritalanmistir. Saha gozlemleri ile faylarin
Geg Kuvaterner aktivitesine ait veriler elde edilmistir. Paleosismolojik ¢alismalar ile faylarin
Holosen yasli c¢okelleri kestigi belirlenmis ve bu olaylar yaglandirilmaya galisilmistir.
Hendek kazilar1 sonucunda elde edilen yas verileri ile arkeosismolojik verilerin birlikte
degerlendirilmesi sonucunda M.S. 6. yy depreminin Toprakkale fay:1 {izerinde meydana
geldigi belirlenmistir.

Tiim bu veriler Amanos Daglari’nindan giineybat1 yoniinde iskenderun Korfezi’ne uzanan
sol yonlii dogrultu atimli bir zonun varligint géstermektedir. DAFZ’nun Amanos Daglari
dogusundaki konumu, Karasu fay: ile olan iliskisi, Toprakkale — Yumurtalik faylarinin
konumlart ve Amanos Daglarin’daki sismolojik veriler géz oniine alindiginda; bu iki fayin
DAFZ’nun aktivitesini Kibris yayina ileten yapilar oldugu goriilmektedir.

Anahtar Kelimeler: Dogu Anadolu Fay Zonu, Yumurtalik Fayi, Toprakkale Fay:
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ABSTRACT

Left lateral strike-slip East Anatolian Fault Zone (EAFZ) is one of the most significant
tectonic structures of Turkey. It extends for a distance of about 550 km from Karliova in
the NE and Mediterranean Sea in the SW. Although there is a consensus about the extent
of the fault between Karliova and Tiirkoglu, southwestward continuation of the fault zone
beyond Tiirkoglu is still under debate.Some of the researchers claim that fault zone extends to
Iskenderun Bay through Amanos Mountains. Although others argue that the fault zone extends
along the Karasu Valley to Amik Basin. On the other hand some researchers suggest that the
fault zone terminates at Tiirkoglu. However it is important to determine the southwestward
extend of the fault in order to establish the tectonics and earthquake hazard potential of the
region.

Toprakkale and Yumurtalik faults which are located in the southwest of Amanos Mountains
are mapped in detail by geological and geomorphological studies. Late Quaternary activities
of the faults are identified by field observations. Paleoseismological studies expose surface
Jfaulting events in the Holocene sediments and these events were dated by Cl4 method.
Comparing the dating results of trench study with archeoseismological data, it is revealed
that the 6" century A.D. earthquake is occurred on the Toprakkale fault.

All these data shows that there is a left lateral strike-slip fault zone extends from
Amanos Mountains through Iskenderun Bay. Considering the trend of the EAFZ east of
AmanosMountains and its relation with the Karasu fault, extend of the Toprakkale and
Yumurtalik faults and the seismologic data in the Amanos Mountains, it can be concluded
that these two faults are transferring the activity of the EAFZ to the Cyprus Arc.

Keywords: East Anatolian Fault Zone, Yumurtalik Fault, Toprakkale Fault
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“Eskisehir Osmangazi Universitesi, Jeoloji Miihendisligi Boliimii, Eskisehir
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Yiizey kirigr olusturan depremler sirasinda ylizeyde meydana gelen (kosismik)
yerdegistirmelerin  hassas sekilde Olglilmesi paleosismolojik ¢aligmalarin  temelini
olusturmakta ve deprem tehlikesi 6ngoriileri i¢in kullanilan en 6nemli veriyi sunmaktadir.
Bununla birlikte, depreme ait enerji bosalimi sonrasinda ortamin dengeye ulasmasi
zaman almakta, giderek azalan bir grafik sergiliyerek yilizey kirigi iizerindeki kaymalar
(postsismik) devam etmektedir. Cogu durumda, aragtirmacilar eski depremlere ait olduklarini
diislindiikleri yerdegistirme Olglimlerini yaparken postsismik kaymalar1 gozardi ederek,
Olgiilen yerdegistirme miktarlarini kosismik hareket olarak yorumlamaktadir.

Bu calismada, iilkemizin ve diinyanin en 6nemli giincel deprem laboratuvarlarindan biri
konumundaki Kuzey Anadolu Fay Zonu iizerinde meydana gelmis ve kosismik kaymalari
ayrintih sekilde 6lgiilmiis 1999 Izmit (M=7.4) depremi ele alinmistir. Depremin hemen
sonrasinda farkli ekiplerce caligilan ve giiniimiizde korunan insan yapimi yapilar secilerek
bu yapilarin yaklasik 12 yil sonrasindaki durumlar1 LIDAR sistemi ile modellenmistir.
Milimetre hassasiyetinde analiz firsat1 sunan bu yeni teknoloji kullanilarak {i¢ ayr1 yapidaki
yerdegistirme dl¢iimleri yapilmistir. LIDAR ¢alismalar1 batida Gélciik (Kocaeli) ve doguda
Yaylacik (Kocaeli) arasinda 1999 izmit depremi yiizey kirig1 iizerinde son 12 yilda yaklasik
% 6-22 oraninda bir postsismik yerdegistirmenin varligini ortaya koymustur.

Anahtar Kelimeler: Kosismik ve Postsismik Yerdegistirme, Kuzey Anadolu Fay Zonu,
1999 izmit Depremi
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POSTSEISMIC DEFORMATION MEASUREMENTS OF 1999
IZMIT EARTHQUAKE

Esra Tuncgel’, Sevgi Altinok*, Volkan Karabacak®, Erhan Altunel”
“Eskisehir Osmangazi Universitesi, Jeoloji Miihendisligi Boliimii, Eskigehir
(esratuncel5290@gmail.com)

ABSTRACT

Precise measurements of coseismic surface displacements which have been occurred
during the ruptured earthquakes is the basement of the paleoseismic studies and provide
the most important data for the seismic hazard prediction. However, getting equilibrium
of the environment takes time after releasing the energy of an earthquake, postseismic slip
at surface rupture continued by decreasing curve. In most cases, researchers interpret the
measured displacement as a cosiesmic movement related to the past earthquakes by ignoring
the postseismic slip.

In this study, we investigated the 1999 1zmit (M=7.4) earthquake that has been studied
with detailed coseismic offset measurements on the North Anatolian Fault Zone, one of the
most important earthquake laboratories of our country and the world. We selected currently
protected man-made structures, which are studied just after the earthquake by different
researchers. We analyzed current situations of these structures after approximately 12 years
since 1999 earthquake with LIDAR technologies. Three different offset structures were
measured by using this new technology that presents the opportunity of millimeter-accuracy
analyze. The last 12 years LIDAR studies revealed that there is a postseismic displacements
at a rate of 6-22 % along the surface rupture of 1999 Izmit earthquake between Golciik
(Kocaeli) in the west and Yaylacik (Kocaeli) in the east.

Keywords: Coseismic and Postseismic Displacements, North Anatolian Fault Zone, 1999
Izmit Earthquake
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23 Ekim 2011 Van depreminin dncesi ve sonrasi Coulomb statik gerilme degisimleri, gegmis
depremsellik, art¢1 deprem etkinligi ve kaynak faylar ile ilgili mevcut veriler kullanilarak
analiz edilmistir. Gegmis depremsellikten kaynaklanan kosismik gerilme degisimleri; 2011
Van depremi kirilma diizlemi tizerindeki gerilmeyi biraz yiikseltirken, 7 Nisan 1646 Van
depremini lirettigi tartisilan Giirpinar fayi iizerinde gerilme golgesi olusturmustur. Hesaplanan
gerilme degisim haritalar1 2011 Van depreminin Giirpinar fay1 tizerindeki gerilme degisimini
daha da azalttigin1 gostermistir.

2011 Van depremi art¢r deprem dagiliminin iki uzaysal Oriintiisii belirlenmistir. Artci
depremler, ana sok kirilma diizlemine olan konumlarina ve kaynak mekanizmalarina gore
4 kiimelenme gostermektedir ve iizerinde yogun dagilim gosterdikleri alan kuzeydoguya
dogru geniglemektedir. Bu caligmada, gozlenen art¢1 deprem uzaysal dagilimlart ile 2011
Van depreminin olusturdugu kosismik gerilme degisimleri arasinda bir iliski olup olmadig,
Coulomb gerilme degisimlerinin optimum yonelimli ve tamimlamig faylar {izerinde
hesaplanmasi ile arastirilmigtir. Buna gore gerilme degisimleri ile art¢1 depremlerin gozlenen
uzaysal dagilimlari arasinda agik bir iliski oldugu goriilmektedir.

Anahtar Kelimeler: 23 Ekim 2011 Van Depremi, Van Goli, Dogu Tiirkiye, Coulomb
Gerilme Degisimleri, Art¢ci1 Depremler
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COULOMB STATIC STRESS CHANGES BEFORE AND
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ABSTRACT

Coulomb stress changes before and after the October 23, 2011, Van earthquake have been
analysed using available data related with the background and the aftershock seismicity
and the source faults. The coseismic stress changes of the background seismicity had slightly
promoted stress over the rupture plane of the 2011 Van earthquake while it yielded a stress
shadow over the Giirpinar Fault which has been argued to produce the April 7, 1646 Van
earthquake. The calculated stress change maps have shown that the occurrence of the 2011
Van earthquake further decreased the stress over the Giirpinar Fault.

Two possible spatial patterns of the aftershock distribution of the 2011 Van earthquake have
been identified. The aftershocks define four clusters regarding their relative location to the
mainshock rupture plane and source mechanisms and the area over which their distribution is
dense gets broader toward north east. We search for any correlation between these observed
spatial patterns of the aftershocks and the coseismic stress changes imposed by the 2011 Van
earthquake alone by calculating Coulomb stress changes over both optimally oriented and
specified faults lying close to the mainshock rupture. It is shown that there is an apparent
correlation between the stress changes and the observed spatial pattern of the aftershock
occurrence.

Keywords: 23 October 2011 Van Earthquake, Lake Van, Eastern Turkey, Coulomb Stress
Changes, Aftershocks
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23 Ekim 2011 Van Depremi, biiyiikliigii ve olusumu bakimindan bir milad olarak kabul edilen
17 Agustos 1999 Adapazari-izmit Depremi’nden sonra iilkemizde yasanan ve artcilariyla
birlikte 644 can kaybina neden olan bir dogal afettir. Bu ¢alismada, bolgede egitim-6gretim
veren YYU Jeoloji Miihendisligi Béliimiiniin, Van Depremi oncesinde ve sonrasinda ilgili
konularda yaptig1 c¢alismalardan s6z edilerek meslektaslarimizi bilgilendirmek ve yeni
kentlesme alanlarinin belirlenmesinde yerbilimlerinin 6nemini vurgulamak amaglanmistir.

Boliimiimiizde 2000 yilindan bu yana yiiriitilen lisans egitimi siiresince Ogrencilere,
diinyamizin, iilkemizin, bdlgemizin, Van ili ve ¢evresinin jeolojik riskleri anlatilmakta;
Ozellikle deprem konusuna vurgu yapilmaktadir. Yiiksek lisans ve doktora diizeyinde bu
konuyla iligkili tez ¢alismalart yaptirilmis, ulusal ve uluslar arasi projeler gerceklestirilmistir
Elde edilen sonuglar meslektaglarimizla paylasilmig, bilimsel toplantilarda tartigilmig ve
¢ok sayida yayin yapilmistir. Yapilan bu ¢alismalar sonucunda elde edilen verilerin kentsel
gelisim alanlarmin belirlenmesi ¢aligmalarinda kullanilmasiyla, olasi depremlerin ortaya
cikarabilecegi zararlarin azaltilmasinin miimkiin olacagi vurgulanmistir. Yeni kentsel gelisim
alanlarinda bir yapilasma olgiitii olarak zemin o6zellikleri degerlendirilmek iizere yetkili
makamlara iletilmig, Van sehri ve ¢evresindeki yeni kentlesme alanlarmin belirlenmesi
politikalarina temel olusturmasi i¢in ¢aba sarfedilmistir. Bu ¢abalarim somut bir karsilig
olarak Van sehri toplu konut alanmin yeri 2004 yilinda yapilan 6neriler dogrultusunda
degistirilerek, Edremit ilgesinde saglam zemin {izerine alinmis ve 2006 yilinda konutlarin
ingaasi tamamlanarak iskana ac¢ilmustir.

23 Ekim 2011°de meydana gelen deprem 6ncesinde boliimiimiiz 6gretim elemanlar ayrica,
Van ili ve ¢evresinde meydana gelebilecek depremlerin olasi etkilerini ve ¢dziim 6nerilerini;
panellerde konusarak, radyo ve televizyon programlarina katilarak, yazili basina demegler
vererek halkla paylasmislardir.

23 Ekim 2011°de meydana gelen deprem sonrasi, boliimiimiiz 6gretim elemanlar1 saha
calismalarini gergeklestirmis ve kapsamli bir rapor hazirlamislardir. 9 Kasim 2011°de
meydana gelen 5,6 biiyiikligiindeki deprem basta olmak iizere binlerce art¢i depremin
yarattif1 hasar ¢ok sayida binay1 kullanilamaz duruma getirmistir. Bu nedenle Cevre ve
Sehircilik Bakanligi tarafindan yapilmasi planlanan afet konutlarinin yer se¢imi konusunda
ilgililere bilgi verilmis, daha dnce yapilmis arastirmalarin sonuglart paylasilmis ve Van ilinde
saglam zeminler iizerinde konutlarin yapilma karar1 alinmasinda etkin olunmustur.

Anahtar Kelimeler: Jeoloji, Van, Deprem
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BEFORE AND AFTER 23 OCTOBER 2011 VAN EARTHQUAKE

Sefer Orcen®, Tiirker Yakupogiu®
“Yiiziincii Yil University, Engineering and Architecture Faculty, Department of Geological
Engineering, 65080, Van/TURKEY

(turkery@yyu.edu.tr)

ABSTRACT

23 October 2011 Van Earthquake is an important natural disaster that took place after 17
August 1999 Adapazari-Izmit Earthquake that is accepted as a milestone in respect to its
magnitude and formation and 644 people died in this earthquake and its aftershocks. In this
study, to inform our colleagues about the studies of YYU Geological Engineering Department
in the area before and after Van Earthquake and to emphasize the importance of geology in
determining of new urbanization areas were targeted.

During the undergraduate education that was started at 2000, the students were taught
the geological risks of our world, our region and around Van and earthquake subject is
emphasized. Master and doctorate thesis and national and international projects were
achieved on the subjects related with earthquakes. The conclusions were shared with
collagues, were discussed in scientific meetings and a great number of publications were
broadcast. It is emphasized that, using the data that are aquired from these studies for building
new urbanization areas will be possible to reduce the effects of earthquake hazards. The
ground characteristics as a criterion for bulding in new urbanization areas were presented
to authorities and it was stroven for providing a basis in new urbanization areas around
Van City. As a result of these efforts, housing development area of Van was changed to a
firm ground in Edremit subprovince and in the year of 2006 construction of the houses were
completed.

Additionally, before 23 October 2011 Van Earthquake, instructors of our department shared
the possible effects of the earthquakes that would be around Van by talking at panels, at radio
and tv programs, and making a statement to newspapers with public.

After 23 October 2011 Van Earthquake, akademic staff of our department studied in the field
and prepared a comprehensive report. Thousands of aftershocks, especially the strongest
one (magnitude 5,6) that took place at 9 November 2011, destroyed many buildings. For
this reason, the disaster homes were planned to construct by Ministry of Environment and
Urban Planning. The ministry was informed by our department about firm ground areas for
housing, conclusions of previous studies on this subject were shared. And the decision of
housing on firm grounds in Van was influenced by our department.

Keywords: Geology, Van, Earthquake
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Orta Miyosen’de Avrasya ile Arap plakalar1 arasinda meydana gelen kita-kita garpismasi
Dogu Anadolu’da yeni bir tektonik donemi baslatmistir. Bu yeni donem K-G sikisma rejimine
bagli olarak D-B dogrultulu bindirmeler ile KD-GB gidisli sol yonlii ve KB-GD gidisli sag
yonli dogrultu atimli faylarla temsil edilmektedir.

Van Go6li’niin dogusunda, 23 Ekim 2011 tarihinde meydana gelen Van-Tabanli depremini
(M = 7.2) iireten D-B dogrultulu Everek Fayr’min 9 km kuzeyinde yer alan Alakdy Fayi,
deprem sonrasi artg¢1 sarsintilarin en fazla gézlendigi hat tizerinde bulunmaktadir. Van sehir
merkezinin 15 km kuzeyinde yer alan fay, jeomorfolojik veriler yardimiyla yaklagik 25 km
boyunca takip edilebilmektedir. Van Golii Formasyonu olarak isimlendirilen Kuvaterner
yasl gol ¢okelleri ve kiy1 ¢okelleri igerisinde, yer yer de bu ¢okeller ile havza temel kayaglar
arasinda gozlenen fay, drenaj sistemindeki kesilme izleri, fay lizerinde gelismis yelpazeler,
ticgen ylizeyler ve su kaynaklar1 yardimi ile belirlenebilmektedir. Fay hatti tizerinde, gélsel
kiyt ¢okelleri igerisinde Olgiilen fay diizlem verileri yardimiyla, konumu ve karakteri
belirlenebilen Alakdy Fayi, aktif tektonik ozellikleri dikkate alindiginda Van ili ve yakin
cevresi i¢in tehlike olusturmaktadir.

Anahtar Kelimeler: Alakoy Fayi, jeomorfoloji, Neotektonik, Van Depremi
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GEOMORPHOLOGICAL PROPERTIES OF ALAKOY FAULT
(EASTERN LAKE VAN)

Cansu Okuldags®, Serkan Uner
“Yiiztincii Yil University, Department of Geological Engineering, 65080, Zeve Campus, VAN
(cansuokuldas@hotmail.com)

ABSTRACT

Neotectonic period was commenced with Mid-Miocene collision of Eurasian and Arabian
plates for Eastern Anatolia. This period is represented by N-S compressional regime. The
compressional regime creates E-W trending thrusts and NW-SE trending dextral and NE-SW
trending sinistral strikeslip faults.

The Alakoy Fault is located on 9 km's north of Everek Fault that produced Van-Tabanl
Earthquake (M = 7.2) in 23 October 2011. The aftershocks of that earthquake have recorded
intensely on the line of Alakdy Fault. This fault is situated on 15km's north of Van city centre
and it can be followed along 25 km's by geomorphologic indicators. The fault is cut off
the Quaternary lacustrine deposits and coastal deposits known as Van Gélii Formation and
basement rocks of the basin. And the fault line is detected by the help of interrupted drainages,
fans formed on the fault, triangular facets and water springs. The position and character of
Alakdy Fault was determined from the fault plane measurements in lacustrine deposits. This
fault constitutes a hazard for Van city and surrounding area with active tectonic features.

Keywords: Alakéy Fault, Geomorphology, Neotectonic, Van Earthquake
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Bat1 Anadolu’nun geng ve aktif tektonigi acisindan dnemli bir bdlgesinde yer alan bu
calismada, Cavdarhisar (Kiitahya) ve yakin civarinin ge¢ Senozoyik yaslt gerilme durumlari
ve aktif tektonik Ozellikleri ortaya ¢ikarilmaya calistlmistir. Caligma alaninin kuzeyinde
Kiitahya Fayi, batisinda Emet Fay Zonu ve giineyinde ise Simav Fay1 yer almaktadir. Bolgedeki
bu yapisal unsurlar, tarihsel ve aletsel donemde onemli depremleri iceren aktif yapilarin
basinda gelmektedirler. Ozellikle, 28.03.1970 Gediz Depremi (Ms:7.2), Cavdarhisar’a
yaklasik 10 km mesafede iken; 19.05.2011 Simav Depremi (Mw:5.9) ise, 30 km uzaklikta
bir yerde meydana gelmistir. Caligsma sahasi icerisindeki dnemli bir baska tektonik gidis
ise, Pliyo-Kuvaterner yasl Cavdarhisar havzasini batidan sinirlayan Cavdarhisar Fayidir. Bu
fay, KB-GD dogrultulu bir uzanima sahip olup, birbirine paralel bir kac fay ile bir fay zonu
gorliniimiindedir. Calisma sahasi igerisinde kalan Cavdarhisar yerlesim yeri, hem ilk¢aglarda
(Aizanoi antik kenti), hem de glinlimiizde 6nemli bir yasam ve ticaret merkezi olmustur.

Caligma sahasindaki Geg Senozoyik yasli gerilme durumlarini belirlemeye yonelik olarak, fay
topluluklarinin kinematik analizi ¢aligmalar1 gerceklestirilmistir. Bu ¢aligmalar sirasinda, 21
farkli istasyondan, 184 adet fay diizlemi dl¢tilmiistiir. Bu ¢calismalar sonucunda bolgede; Geg
Pliyosen Oncesi iki, Geg Pliyosen ve Geg Pliyosen sonrasi birer adet olmak iizere toplam dort
tektonik rejimin varligi tespit edilmistir. Bolgede Geg Pliyosen dncesi bir donemde; KD-GB
dogrultulu sikisma rejimi altinda gelisen bir dogrultu atimli gerilme rejimi hakim olmustur
(SS.1). Bu rejim, en biiyiik (c,= N 32° &+ 31°) ve en kiigiik (c,=N 124° + 10°) asal gerilme
eksenleriyle temsil edilmektedir. Asal gerilme eksenleri arasindaki R oranimin (R=0.62)
0.5’den biiyilik olmasi transpresyonel bir karakterde oldugunu gdstermektedir. Bu rejim ile
uyumlu olan KB-GD dogrultulu agilma rejimi (SS.2), en kiigiik asal gerilme ekseninin (o,=N
329° + 6°) yatay diizlemde oldugu bir durumla karsimiza ¢ikmaktadir. Geg Pliyosen’de ise,
bélgede KB-GD dogrultulu sikigma rejimi etkin olmustur. Bu rejim (SS.3), en biiyiik (6, =N
325° £ 19°) ve en kiigiik (c,=N 60° =+ 8°) asal gerilme eksenleriyle konumlanmigtir. R orani
ise 0.49 olarak hesaplanmis olup, transtansiyonel karakterlidir. Caligma sahasinda Kuvaterner
doneminde bir tektonik rejim degisikligi olmustur. Giiniimiizde de hakim olan bu rejim,
KD-GB dogrultulu agilma gerilmesiyle birlikte gelisen normal faylanma mekanizmasiyla
ortaya ¢tkmaktadir. Bu rejimde (SS.4), en kii¢lik asal gerilme ekseni (6,=N 58° + 17°) yatay
konumdadir. SS.2 ve SS.4 ile temsil edilen iki agilma rejiminin R oranlarinin (0.49 ve 0.55),
0.85den kiigiik olmasi, bu acilma gerilmelerinin gravitasyonel olmayip, li¢ eksenli gerilme
mekanizmasiyla iligkili oldugu sonucuna varilmistir. Calisma sahasindaki son tektonik rejim,
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bolgedeki Gediz ve Simav depremlerini olugturan KKD-GGB dogrultulu bolgesel acilma
rejimi ve etkin normal faylanma mekanizmasi ile uyumludur. Bolgesel ve aktif acilma
rejiminin olugsmasi1 ve devam etmesinin temel nedeni, Akdeniz’deki Afrika Levhasinin
Oligosen’den beri devam eden karmasik yitim prosesleridir.

Cavdarhisar yerlesim birimi icerisinde kalan Aizanoi Antik kenti, kendi i¢erisinde ana yapilar
olarak yedi boliimle temsil edilmektedir. Bunlar; Zeus Tapmagi, Hamamlar, Stadyum,
Tiyatro, Kopriiler, Borsa Merkezi ve Siitunlu Cadde’den olusmaktadir. Tapinak siitunlarinda
yer degistirmeler ile duvar ve siitunlarin {izerinde duran ta¢ kisimlarinda meydana gelen
catlak ve oynamalar, bunun yanisira Stadyum ve Tiyatro oturma bloklarinda yerdegistirme
ve ¢cokmeler, ayrica Borsa Merkezi ve Siitunlu Caddedeki blok ve siitunlarda kesme sekilli
kiriklar oldugu gozlenmistir. Aizanoi Antik kentinde normalden farkli olarak izlenen bu
verilerin, bu bolgede yer alan, Simav (Muhipler Fay segmenti), Emet Fay Zonu (Hamamlar
Fay segmenti), Cavdarhisar ve Kiitahya Fay1 gibi aktif faylar lizerinde, tarihsel ve aletsel
donemlerde meydana gelmis olan depremlerle olustugu sonucuna varilmistir.

Anahtar Kelimeler: Cavdarhisar, Kinematik Analiz, Deprem, Aizanoi, Aktif Tektonik.
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ABSTRACT

This study reveals at the active tectonics characteristics and Late Cenozoic stress states in
and around of the Cavdarhisar (Kiitahya) where take place in important area due to young
and active tectonics region of the western Anatolia. Kiitahya Fault in northern side, Emet
Fault Zone in western part and Simav Fault in southern edge have surrounded in the region.
These faults and structural components are the active tectonic components and these are
mainly responsible from the significant earthquakes in historical and instrumental periods.
From these, 28.03.1970 Gediz (Ms: 7.0) and 2011 Simav (Mw: 5.9) earthquakes have been
occurred 10 and 30 km distance to study area. The other most important structural trend in
the region is the Cavdarhisar Fault which is bordered by western part of the Plio-Quaternary
Cavdarhisar basin. This fault has a NW-SE trend as a fault zone together with a few parallel
faults. Cavdarhisar town in the study area has been a habitat and commercial centre in both
ancient times (Aizanoi Antique City) and also present day.

By the fault kinematic analysis, Late Cenozoic stress states determined on the measured
fault-slip data in 21 different stations and collected 184 fault plane measurements in the
study area. Result of the kinematics analysis was carried out four regional tectonic regimes
from pre Late Pliocene to Quaternary time interval in the region. First mainly strike-slip
faulting has been developed under NE-SW compressional tectonic regime (SS.1) in pre Late
Pliocene. This strike-slip faulting stress states showing by a maximum stress axis (c,) N 32° +
31° and a minimum stress state (6,) N 124° + 10° trends as in horizontal plane and Rm ration
calculated as 0.62 which has bigger than 0.50 presented as a transpressional character.
A secondly and consistent with first regime, a NW-SE trending extensional regime (SS.2)
produce a local normal faulting presents a minimum stress state (o,) N 329° + 6° trends as in
horizontal plane in the same period. NW-SE trending compressional tectonic regime has been
efficient in Late Pliocene. This tectonic regime (SS.3) by the strike-slip faulting has showing
by a maximum stress axis (c,) N 325° = 19° and a minimum stress state (5,) N 60° = 8° trends
as in horizontal plane and Rm ration calculated a 0.49 and have a transtensional character.
In the study area, a tectonic regime change has occurred in Quaternary time interval. This
regime (SS.4) is oriented a minimum stress state (o) N 58° + 17° trends as in horizontal
plane by a NE-SW directed extensional regime produce a normal faulting in present day.
Two extensional regimes (SS.2 and SS.4) have 0.49 and 0.55 R ratios. These values are
small than 0.85. It means that a triaxial stress state is instead of gravitational extension. The
last phase is consistent with the regional NNE-SSW trending extensional regime and normal
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faulting mechanism occurred Gediz and Simav Earthquakes. The main reason of the active
regional extensional regime is related to the complex subduction process of the African plate
in Mediterranean since Oligocene.

Aizanoi antique city in Cavdarhisar town is representing main seven different sections such
as Zeus Temple, Baths, Stadium, Theater, Bridges, Stock Exchange Building and Columned
Street. There are many displacements, joints, dislocations on Temple columned and walls,
vertical displacements and collapses in Stadium and Theatre observed. Besides, some
parallel fractures have also been determined in Stock exchange building and Columned
Streets. These abnormal observations in Aizanoi antique city are probably related to the
historical and instrumental period earthquakes on Simav (Muhipler segment) Fault, Emet
Fault Zone (Hamamlar Segment), Cavdarhisar ve Kiitahya Faults.

Keywords: Cavdarhisar, Kinematic Analysis, Earthquake, Aizanoi, Active Tectonics.
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Dogrultu atimli fay sistemlerinde fay hizi tahmini i¢in kullanilan yaygin bir yontem, fayca
kesilmis bir dere yataginin dtelenme miktarini 6l¢iip bu degerin, radyometrik yaslandirmayla
tespit edilmis, dere yatagi yasiyla karsilastirilmasidir. Ancak yaslandirma i¢in uygun
malzeme bulunmadiginda, radyometrik yaslandirma yapmak miimkiin degildir. Yeni drenaj
sistemlerinin olusmasi yogun yagis donemlerinin varligina, baska bir deyisle iklimsel
degisimlere baglhdir. Kiiresel veya yerel dlgekteki bu tiir iklimsel salinimlar, deniz veya g6l
karotlari, magara dikitleri veya benzer jeolojik kayitlarda yapilan ¢oklu proksi analizleriyle
cok iyi tespit edilmis durumdadir.

Bu ¢alismada, Kuzey Anadolu fayinin (NAF) en bat1 parcasindaki 6telenmis dere yataklari,
Dogu Akdeniz ve Karadeniz bdlgesinin iyi belgelenmis ve yaslandirilmig iklimsel
salmimlariyla denestirilmekte ve KAF’1n bu boliimii i¢in bir kayma hizi hesaplanmaktadir.
Ganos fay1 boyunca uzunluklari 8 ila 575 m arasinda degisen 46 adet sag yanal dere yatagi
Otelenmesi dl¢iilmiistiir. Bu yataklarin siniflandirilmasi sonucunda 5 adet toplam atim grubu
elde edilmistir. Bu gruplarin olusum nedenini, iklimsel salinimlarla meydana gelen yogun
yagls donemlerinin yeni dere yataklari olusturmasiyla agiklamak miimkiindiir. Bu yogun
yagis donemleri yakin cografyanin iklim verileri ve dzellikle Karadeniz i¢in olusturulan
deniz seviyesi salinimlar1 egrisiyle karsilastirilmigtir. Buna gore, 4 bin, 10.2 bin, 12.5 bin
14.5 bin ve 17.5 bin’de olmak {izere 5 ardisik deniz seviyesi yiikselimi, yogun yagis donemi
olarak yorumlanmig ve s6z konusu 5 adet ardisik dere yatagi atimi grubuyla eslestirilmistir.
Bu denestirme neticesinde, Ganos fayinin son 20 bin yildaki sabit kayma hizinin 17.9 mm/
y1l oldugu hesaplanmistir. Zamana baglh degisken kayma hizinin ise son 10.2 bin ve 12.5 bin
yilda 17.7 mm/y1l, son 14.5 bin yilda 17.9 mm/y1l ve son 17.5 bin yilda 18.9 mm/y1l oldugu
tespit edilmistir.

Dere yataklarini dolayli olarak yaslandirma yontemi, Ganos fayi i¢in ortalama bir kayma hizi
hesaplama imkani sunmustur. Ganos fay1 i¢in belirlenen bu hiz, ayn1 bolgedeki paleosismoloji
calismalarindan elde edilen hizlarla ortiismektedir (17 £ 5 mm/yil). Kuzey Anadolu Fayiyla
yapilan kargilagtirma neticesinde, benzer dere 6telenmesi gruplarinin KAF’ta var oldugu ve
fayin kayma hizinin ortiigtiigii (15 ila 25 mm/yil) gézlenmistir.

Anahtar Kelimeler: Jeomorfoloji, Dogrultu Atimli Fay, Kayma Hizi, Iklimsel Salinim,
Kuzey Anadolu Fay1
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SLIP-RATE ESTIMATIONS ALONG STRIKE-SLIP FAULTS
CONSTRAINED FROM CLIMATIC FLUCTUATIONS: THE
GANOS FAULT (NORTH ANATOLIAN FAULT, TURKEY)

M. E. Aksoy*, M. Meghraoui®, M. Ferry ¢, Z. Cakur *
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ABSTRACT

A common application of slip-rate estimation along a strike-slip fault is to measure the offset
of a displaced stream bed and correlate the amount of offset with the age of the displaced
bed that is constrained with radiometric dating. However, radiometric dating may not be
always applicable, if datable material is not present. The onsets of new stream systems are
dependent on periods of significant precipitation, hence changes in climate. Such climatic
fluctuations, either at global or local scale are well documented in multi-proxy analysis on
sea or lake cores, stalagmites and similar geologic records.

Here we construct slip-rates for the westernmost segment of the right-lateral North Anatolian
Fault (NAF) by confining the stream ages with well documented and dated climatic
fluctuations of the Eastern Mediterranean and Black Sea region. Along the Ganos fault, we
documented 46 right lateral cumulative stream displacements that range from 8 to 575 m.
The classification of these stream offsets yields discrete classes of cumulative slip that may
be explained as episodes of stream formation due to high precipitation periods. We correlate
these episodes with climatic data for the surrounding region; particularly with the Black Sea
sea-level fluctuations. 5 subsequent sea level rise periods at 4 ka, 10.2 ka, 12.5 ka, 14.5 ka
and 17.5 ka that are considered as periods of high rainfall for the Ganos area can be related
as the age of 5 sequential stream classes. The related slip rate estimations yield a constant
slip rate of 17.9 mm/yr for the last 20.000 years and a variable slip rate of 17.7 mm/yr,
17.7 mm/yr, 17.9 mm/yr and 18.9 mm/yr for the last 10.2 ka, 12.5 ka, 14.5 ka and 17.5 ka
respectively.

This indirect dating method provides an average slip rate for the Ganos fault which is similar
to slip rates obtained from paleo-seismic trenching sites (17 = 5 mm/yr) of the region. A
comparison of our observations with other stream offset measurements along the eastern
parts of the NAF confirms similar groups of stream offsets and values of slip rate; 15 to 25
mm/yr.

Keywords: Geomorphology, Strike-Slip Fault, Slip Rate, Climatic Fluctuation, North
Anatolian Fault
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THE STRIKE — SLIP FAULTS TECTONICS IN THE FORELAND
BELT —IRAQ
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bRemote Sensing Center / Mosul University / IRAQ
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ABSTRACT

This study is concerned on the morphotectonic analysis of the strike-slip faults in the Foreland
belt — northern Iraq and focused on the tectonic stress that generated them. Depending on
the morphotectonic features which are noticed from visual interpretation and field work of
selected areas, the strike-slip faults have been recognized in this belt. These features were
influence the other geological structures (e.g. folds, river, drainage Pattern and dip-slip

fault).

The morphotectonic analysis has been carried out in this study by followings:

1-Using Remote Sensing techniques on the satellite images to determine the location and
magnitude of the strike-slip faults by visual interpretation and digital techniques.
2-Locating and demonstrating the strike-slip faults for selected areas by using remote sensing
data. Then, segregate the morphotectonic changes due to the effect of these faults on the
surrounded structures such as (changing of rock beds’ dip, modifying of anticline plunge s
direction, diverging of drainage pattern and deformation in alluvial fan s shape).
3-Preparing thematic maps (morphotectonic) for each strike-slip fault in the selected areas
according to the (ITC) system for morphotectonic classification.

4-Stress analysis for the explored strike-slip faults in the study area by using Anderson
analysis's system for conjugate faults.

5-Definition the tectonic environments that constructed by the strike-slip faults and the
complex structures which are resulted from it such as (Pull-apart basin, shear zone and
horsetail structure).

As a final result from compilation and discussion of above quantitative and qualitative
results, which are extracted from remote sensing data. Comparing that result with the ground
geological facts for the study area. Then, specify the morphotectonic framework of the strike-
slip faults for the Foreland belt of northern Iraq. The relation of these faults with the other
geological structures clarified by constructed a specific morphotectonic map for this purpose
at scale (1:300000).

Keywords: Active Tectonic, Strike-Slip Fault, Morphotectonic, Remote Sensing, Stress
Analysis, Geomorphology.
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Calisilan alan, Alpin Orojenezine bagli gelismis olan Karadeniz Dag Kusagi’nin Dogu
Karadeniz boliimiinde yer alir. Dogu Karadeniz Dag Kusagi’nin gelisimi sirasinda,
farkli paleocografik konuma isaret eden derinlik, yar1 derinlik, volkanik ve ¢okel kayalar
olusmustur. Giiniimiize degin yapilan ¢alisma ve tartismalara katki amaciyla, Artvin civarinda
halen devam eden ¢alismalarimizdan elde edilen Geg Kretase donemine ait 6n bulgulardan
bahsedilecektir.

Artvin gilineyinde; kirintili ¢okeller, mikritik kiregtasi, bazik-ortag volkanitler ve
piroklastlardan olusan Catak formasyonu Turoniyen’de, Erken-Orta Jura yasli volkanitler
tizerine karasal kirintililarla uyumsuz olarak gelir ve ortam hizla derinlesir. Santoniyen’de
nispeten derin denizel sediman ara seviyeleri ile birlikte asidik karakterli volkanizma
tiriinlerinden olusan Kizilkaya formasyonu, Catak formasyonunu uyumlu olarak {izerler.
Ge¢ Santoniyen’den itibaren bazik-orta¢ volkanitler ve volkanosedimanterlerden olusan
Caglayan formasyonu hakimdir. Kampaniyen sonlarina dogru asidik volkanizma iiriinleri ve
sedimanter birimlerden olusan Tirebolu formasyonu ¢okelime eslik eder.

Kampaniyen sonlarinda Murgul-Borgka-Kaynarca hattinin giiney bolgesinde, tektonik
aktivitelerle bazi alanlar yiikselerek pozitif alan haline gegerken, kuzey bolgesinde algalmalar
s6z konusu olmustur. Buna bagli olarak Murgul-Borgka-Kaynarca hatti1 giineyinde kalan
alanlarda Maastrihtiyen yasli Rudistli resifal kiregtaslari taban konglomerasi ile kendinden
onceki birimler iizerine uyumsuz olarak gelirken; bu hattin kuzeyinde kalan alanlarda ayni
zaman araliginda yamag-havza karakterli mikritik kiregtasi, killi kiregtasi ve kiltaglarindan
olusan Cankurtaran formasyonu kendinden 6nceki birimlerle gegisli bir istif olarak goriiliir.

Bu gozlem ve veriler dogrultusunda calisilan alanda, yay ile yayardi havza sinirinin olasili
olarak Murgul-Borgka- Kaynarca yakin ¢evresinden gectigi soylenebilir.

Anahtar Kelimeler: Dogu Karadeniz, Artvin, Ust Kretase
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THE PRELIMINARY FINDINGS OF THE UPPER
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ABSTRACT

This studied area placed at the East Karadeniz part of the Karadeniz Mountain Belts which
was developed with Alpine orogenesis. During the development of East Karadeniz Mountain
belt, volcanic rocks intercalated with sedimentary rock belongs to different paleogeographic
position were formed. Preliminary finding obtained from our studies still progressing at
Artvin region will be mention in order to contribute recent studies related with this region.

1o the south of Artvin, Turonian aged Catak formation composed of clastic sediments, micritic
limestone, mafic volcanic rocks unconformably covered Early-Middle Jurrasic volcanics rock
and then environment was deepened rapidly. in Santonian Kizilkaya formation composed of
felsic volcanism products inter bedded with deep sea sediments deposited. From the late
Santoniyen Caglayan formation is the dominant litology that composed of mafic-intermediate
volcanic rocks and volcano-sedimentary rocks. Towards the end of the Campanian Tirebolu
formation represented by acidic volcanic products and sedimentary units accompanied the
sedimentation.

At the end of the Campanian in the southern region of Murgul-Bor¢ka- Kaynarca line,
while some areas lifted as a result of tectonic activities and passing the positive areas, at
northern part of this region subsidence was occured. Accordingly at the southern region
of the Murgul-Bor¢cka-Kaynarca line, while rudist reefal limestones of Maastrichtian age
unconformably overlies the older units with basal conglomerate, at the southern region
of this line at the same time period, Cankurtaran formation that composed of slope-basin
character containing micritic limestone, argillaceous limestone and mudstone, is observed
as a transitional sequence.

According to this observation and data in studied area, we can say boundry between the arc
and back-arc basin passes around the Murgul-Bor¢cka-Kaynarca line.

Keywords: North Karadeniz, Artvin, Upper Cretaceous

67



66.Tiirkiye Jeoloji Kurultay: 1-5 Nisan/April 2013 66™ Geological Congress of Turkey
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Kuzeybati Anadolu’da Biga ilgesi’nin batis1 ve giineybatisinda yiizeylenen Balikkaya
Formasyonu, Triyas yash Karakaya Kenar Havzas1 birimleri ve Ust Jura-Alt Kretase yash
s1g denizel neritik karbonatlar (Bilecik Kirectasi) lizerinde uyumsuz olarak yer alan, pelajik
kirectasi, camurtasi, kumtasi-sittasi ardalanmasindan olusan ve bloklar igeren olistostromal
bir birimdir. Birimin litolojik 6zellikleri ve fosil kapsami, Geg Kretase’nin sonlarindan itibaren
Orta Eosen’e kadar hiikiim siiren tektonik olarak aktif ve pelajik bir ortamin varligini isaret
eder. Balikkaya formasyonunun olusumunu dogudan denetleyen tektonizma, giiniimiizde
Biga Cay1 boyunca uzanan Kuzey Anadolu Fay1’nin bir kolu ile yeniden aktif olmustur.

Anahtar Kelimeler: Biga Yarimadasi, Balikkaya Formasyonu, Pelajik, Ge¢ Kretase-Orta
Eosen

68



66. Tiirkiye Jeoloji Kurultayt 1-5 Nisan/April 2013 66™ Geological Congress of Turkey

UPPER CRETACEOUS-MIDDLE EOCENE PELAGIC
SUCCESSIONS IN THE BIGA PENINSULA (NW ANATOLIA);
BALIKKAYA FORMATION
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“[stanbul University, Faculty of Engineering, Department of Geology, 34320 Avcilar,
Istanbul-Turkey
(serdarakgunduz@gmail.com)

ABSTRACT

Balikkaya Formation, which outcrops west and southwest of the town of Biga in northwestern
Anatolia, unconformably overlies the units of the Triassic Karakaya marginal basin and the
Upper Jurassic-Lower Cretaceous shallow marine neritic carbonates (Bilecik limestone)
and was represented by pelagic limestone-mudstone-sandstone succession with blocks.
Lithologic and paleontologic characteristics of the olistostromal unit indicate the existence of
an tectonically active and pelagic environment prevailed from the end of the Late Cretaceous
to the Middle Eocene. The faults in the east, which controlled the deposition of the Balikkaya
formation, were reactivated by a branch of the North Anatolian Fault that follow the Biga
River.

Keywords: Biga Peninsula, Balikkaya Formation, Pelagic, Late Cretaceous-Middle Eocene
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Biga yarimadasinda birbirinden farkli alanlarda metamorfik mostralar bulunur. Farkli yas
ve anlamlarla degerlendirilen ve farkli adlarla tanimlanan bu metamorfik topluluklar genel
olarak Kazdaginda mostra veren Paleozoyik yasli ileri derecede metamorfik bir ¢ekirdek ve
bunlarin diisiik dereceli metamorfik ortiisii olan Triyas yasl Karakaya kompleksi ile temsil
edilir. Kazdag1 yiikseliminin DGD kesiminde tiim bu metamorfik kayalar Jura-Kretase yash
“Sakarya tipi” ¢Okel istiflerle ortiiliirken yilikselimin BKB kanadinda yine ¢okel nitelikli
Cetmi Grubu ile ortiilmektedir. Bu durum, Biga yarimadasinda ana metamorfizmanin Jura
oncesi yasli oldugunu gostermektedir. Cetmi Grubu Kretase yasli, ¢okel kokenli bloklu
olistostromal bir istiftir. Birim, Karabiga masifinde metamorfik kayalar {izerinde agisal
diskordan, Kazdag bati-kuzeybatisinda ise metamorfik kayalar tizerinde tektonik dokanakla
oturmaktadir.

Daha ¢ok ultramafik kayalar ve serpantinitle temsil edilen Denizgdren ofiyoliti bolgedeki
metamorfik kayalar ve Cetmi Grubu ile tektonik dokanakli mercekler halindedir. Birkag
metre ile km arasinda genislige sahip bu ince-uzun ofiyolitik kiymiklar yaklagik KD-
GB gidisli, dogrultu atiml tektonik hatlar boyunca goriilmektedir. Ofiyolit kiymiklar1 ve
metamorfik kayalar arasindaki bu iliski dogrultu atimli bir tektonikle gelismistir. Tim bu
iligkiler ve bir arada bulunan metamorfik/non-metamorfik birimler Eosen yasli ¢okel ve
volkanik topluluklarla diskordan olarak ortiilmektedir.

Anahtar Kelimeler: Biga Yarimadasi, Metamorfik Stratigrafi, Cetmi Grubu, Dogrultu Atim
Sistemleri, Tektonik
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ABSTRACT

Some metamorphic inliers scattered in Biga peninsula are geologic enigmata of the region.
These are represented by high grade metamorphic core units crop out in Kazdag gneiss dome
and its low- grade metamorphosed envelope units composed mainly of Triassic Karakaya
complex. All metamorphosed units are covered by the “Sakarya type” sedimentary units in
ESE flank of the Kazdag high, and by Cetmi Group in the WNW. These stratigraphic relations
indicate that the age of the main metamorphic event in the Biga peninsula is pre-Jurassic.
Cetmi Group is an olistostromal sedimentary succession and it is Cretaceous in age. It
overlies the metamorphic units unconformably in the Karabiga massif, and tectonically in
the western flank of Kazdag high.

Denizgédren ophiolite, which represented by mainly of ultramafic rocks and serpentinite, has
many lense shaped tectonic slivers in the metamorphosed units and Cetmi Group. These
ophiolitic slivers having a width of several meters to kilometers are croping out along
approximately NE-SW-trending strike-slip tectonic zones. Tectonic slivers of ophiolite,
metamorphic units and sedimentary Cetmi Group and also all their tectonic relationships
were covered by thick sedimentary and volcanic succession Eocene in age.

Keywords: Biga Peninsula, Metamorphic Stratigraphy, Cetmi Group, Strike-Slip System,
Tectonic
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Bu ¢aligmada, bilinen yiizey jeolojisi ile gravite ve manyetik anomalilere uygulanan bazi veri
islem tekniklerinin sonucunda elde edilen jeofizik haritalarin birlikte incelenmesiyle Biga
Yarimadasi’nin jeolojisinde dnemli bazi yapilarin varhg yorumlanmistir. Ozellikle tiirev
tabanli tekniklerle olusturulan anomali haritalar1 ve derine dogru her 200 m de bir gecen kat
haritalarindan yola ¢ikarak ortaya konan yorumlardan bazilart sunlardir;

Ezine-Kestanbol pliitonun kokiiniin derinlere dogru daha genis olabilecegine dair bulgular
belirlenmis, pliitonizmanin Biga Yarimadasi’nin bati kenarina paralel olarak kuzey-giiney
dogrultuda uzandigi, aliivyon ve Neojen birimleri tarafindan ortiildigi disinilmistiir.
Kuscayiri plittonunun yiizeyde verdigi kiigiik mostralarin aksine yeraltinda ¢ok daha biiytik
bir kiitleye sahip oldugu ve yiizeydeki mostralarin derinlere dogru birlestigi belirlenmistir.
Ilica-Samli pliitonunun bat1 kismindaki Karakaya kompleksi birimlerinin derine dogru
onemli litolojik degisiklik gostermedigi gézlenmistir. Gonen havzasini dogudan smirlayan
bir normal fay sistemine bagli magmatizmanin varligr diisiilmiistiir. Gelibol yarimadasinda,
Anafartalar fayina yiiksek ag¢1 yapan kuzeybati-giineydogu gidisli bir normal fay sisteminin
magmatik sokulum olusmasina olanak saglayabilecegi diistiniilmiistiir. Camyayla pliitonundan
Sevketiye pliitonuna dogru bir alanda alterasyon zonlarinin genis bir bdlgeye yayildigi
belirlenmistir. Biga-Can fay zonu igerisinde transtansiyonel veya transpresyonel bir alanin
varliginin s6z konusu oldugu diisliniilmistiir. Ayrica, Bandirma-Biga-Can arasinda énemli
bir makaslama zonunun varligina dair bulgular belirlenmistir. Bandirma ve Karabiga arasinda
kalan bolgede bugiinkii kiyiy1 sekillendiren aktif tektonikle ilgili olabilecegi diisiiniilen
bulgular ortaya konmustur. Diger taraftan Havran-Balikesir fay zonununun {iistiinde ve
hemen kuzeyinde Izmir-Ankara siitur zonunun kuzey kenarini olusturan ofiyolitik melanjin
sinirlart belirlenmistir. Biga Yarimadasi’nda Neojen magmatizmasi doneminde Yarimada’nin
bat1 kisminda bir kaldera yapisimnin varligina dair bulgular belirlenmistir. Sonug olarak,
Biga yarimadasi yiizey jeoloji haritasi ve jeofizik anomali haritalari ile yorumladigimiz bu
yapilarin daha ileri jeolojik ve jeofizik ¢aligmalarla test edilmesinin gereklidir. Birinci yazar
TUBITAK-110Y281 no’lu proje i¢in tesekkiir eder.

Anahtar Kelimeler: Biga Yarimadasi, Gravite, Manyetik, Yeralt1 Yapisi, Yiizey Jeolojisi
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ABSTRACT

In this study, the existence of some significant geologic structures in Biga Peninsula is
interpreted by analysing the known surface geology and the geophysics maps obtained by
performing some data processing techniques to gravity and magnetic anomalies. Some
interpretations, obtained from the derivative-based anomaly maps and the depth slices maps
of 200-m intervals, can be summarized as follows:

Some evidences showed that the lower part of Ezine-Kestanbol plutonic rock might be wider
and it was also determined that this plutonic body should extend towards north parallel
to the western shore of Biga Peninsula under alluvium and Neogene deposits. Although
Kus¢aywri plutonic rock shows relatively small, a number of outcrops in the region, they
have a larger and unique body at depth. It was also suggested that the Karakaya complex,
located at the west of the Ilica-Samli plutone shows no lithological difference with depth. The
existence of magmatism which is related to normal fault bounding the Gdonen basin in the
east is also suggested. It is thought that a northwest-southeast directed normal fault system
oriented nearly perpendicular to the Anafartalar fault system in Gelibolu Peninsula, may
allow magmatic intrusions. In the location between the Camyayla and Sevketiye plutonic
rocks, it was determined that the alteration zones are likely to spread wider region than seen
in the surface geological map. In the Biga-Can fault system, the existence of a transtensional
or transpressional component is suggested. Additionally, some evidences were determined
which point out a significant shear zone between Bandirma-Biga-Can. Some findings
related to active tectonics that form the recent coast were determined in the region between
Bandirma and Karabiga. On the other hand, the boundary of ophiolitic mélange that forms
the northern edge of Izmir-Ankara suture was outlined. Some findings in the western part of
the Peninsula were determined about the existence of a caldera structure in the period of
Neogene magmatism of Biga Peninsula. As a result, the interpretations derived from both
the surface geology and geophysical anomaly maps need to be tested with more detailed
geological and geophysical studies. The first author thanks for the project of TUBITAK-
110Y281.

Keywords: Biga Peninsula, Gravity, Magnetic, Subsurface Structure, Subsurface Geology
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Inceleme alani, Cetinkaya ile Kangal’in giiney kesimlerini kapsamaktadir. inceleme alaninda
allokton ve otokton konumlu kaya tiirii topluluklar1 yer almaktadir. Allokton birimler; geg
Maastrihtiyen 6ncesinde bolgeye nap seklinde yerlesmis olan Bolkardagi napi, Giilbahar
napi, Orta-Geg Triyas-Jura-Kretase yasli Munzur napi, Ofiyolit (Giines ofiyoliti) ve Ofiyolitik
melanjdir (Yesiltagyayla karisigi). Otokton birimler ise; Maastrihtiyen yasli Hekimhan
formasyonu, Orta Miyosen-Pliyosen yasli Kangal formasyonu, Yamadag grubu volkanitleri
ile Pliyo-Kuvaterner ortii birimleridir. Ge¢ Devoniyen-Geg Kretase yas araliginda ¢okelen ve
diisiik dereceli yesilsist fasiyesinde metamorfizma gegiren Bolkardagi napi, Ge¢ Devoniyen
yasli Diizce formasyonu, Karbonifer yasli Kinalar formasyonu, Geg¢ Permiyen yasli Cayderesi
formasyonu, (?)Orta-Ge¢ Triyas-Ge¢ Kretase yasli Kayakoy formasyonu ve Geg Kretase
yash Karabogiirtlen formasyonu seklinde detaylandirilarak ayirtlanmaistir.

Giines ofiyoliti ve diger allokton kiitleler iizerine gelen en yaslh birim, Maastrihtiyen yash
Hekimhan formasyonu olup, okyanusal kabuk kokenli kayalar ve dolayisiyla naplarin
yerlesiminin Maastrihtiyen Oncesinde (olasilikla Santoniyen-Kampaniyen) gerceklesmis
olmasi gerekmektedir. Yine bu donemde, kabuk kalinlagmasina bagli olarak gémiilmeye maruz
kalan kiitleler (6zellikle y1gisim prizmalarinin odugu kesimlerde) deformasyona ugramis
ve bunun sonucunda, Bolkardagi napina ait kayaclar yesilgist fasiyesinde metamorfizma
gecirmistir. Maastrihtiyen’le birlikte sikismali rejim, yerini bilyiik oranda gerilmeli rejime
birakmis ve Hekimhan havzasi olusmustur.

Anahtar Kelimeler: Tektonostratgrafi, Bolkardagi Napi, Karabogiirtlen Formasyonu,
Kangal
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ABSTRACT

The study area involves South sides of Cetinkaya and Kangal The autochthone and
allocthonous rock types are exposed in the study area. The allocthonous units were emploced
in region during pre-late Maastrichtian and they are represented by the Bolkardag: nappe,
Giilbahar nappe, Middle-Upper Triassic Munzur nappe, ophiolite (Giines ophiolite) and
Ophiolitic melange (Yesilyayla melange). The autochtone units are Maastrichtian Hekimhan
formation, Eocene Demiroluk formation, Oligo-Miocene Kamatlar formation, Middle
Miocene- Pliocene Kangal formation, Yamadag group volcanics and Pli- Quaternary cover
units. The Bolkardagi nappe includes Upper Devonian Diizce formation, Carboniferous
Kinalar formation, Upper Permian Cayderesi Cayderesi formation, Middle (?)- Upper
Triassic- Upper Cretaceous Kayakoy formation and Upper Cretaceous Karabdgiirtlen
formation which they are deposited in time interval of Late- Devonian- Late Cretaceous and
undergone low-grade greenschist metamorphism.

The oldes unit overlying the Giines ophiolite and other allocthone unit is the Maastrichtian
Hekimhan formation (probably Santonian- Campanian). Also during this interval, the
crustal- thickening caused sinking and deformation of the rock units (especially in area
of accretionary prism) resulted in metamorphism of the rock units of Bolkardag: nappe
in greenschist facies. With starting the Maastrichtian, the compressional regime turns to
tensional regime and as a result of this change, Hekimhan Basin is formed.

Keywords: Tectone Stratigraphy, Bolkardagi Nappe, Karabégiirtlen Formation, Kangal
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Inceleme alani, Dogu Pontid’lerin orta-kuzey kesiminde, Trabzon-Rize-Giimiishane illeri
arasinda yer alir. Bu c¢alismada, birbirleriyle tektonik iligkili, farkli litofasiyes 6zellikleri
sunan Jura-Kretase yasli iki farkli stratigrafik istifin varligi ortaya konmustur. Orta Eosen
oncesi bir araya gelen bu tektono-stratigrafik istifler kuzeyden giineye dogru birbirleri lizerine
bindirmeli konumdadirlar. Bu istiflerden giineyde ve altta olan1 Taskoprii Tektonik Dilimi,
kuzeyde ve istte olan1 ise Magka Tektonik Dilimi olarak adlandirilmigtir. Tanimlanan her
iki istif de tabanda, Erken-Orta Jura yash bazik-orta¢ karakterli volkanitler ve bunlarla ara
katkili kirmntililar ile baslar. Uste dogru Geg Jura- Erken Kretase yash kirntililar ve neritik
karbonatlar, Apsiyen-Albiyen yasli olistolit ve olistostromal fasiyesler igeren tiirbiditler,
Geg Kretase yasl kirintililar, karbonatlar ve volkanitlerden olugur. Bu tanimlanan tektonik
tinitelerin stratigrafisi Ge¢ Kretase yash kayaglara kadar aynidir. Geg Kretase’den itibaren
Dogu Pontid’lerde yay magmatizmasinin baglamasiyla birlikte, giineyden kuzeye dogru
volkanik etkinlikte bir artma gdzlenir ve tektonik dilimler arasindaki litofasiyes farkliliklar
baslar. Inceleme alaninin giineyinde ve tabanda yer alan Taskoprii Tektonik Diliminde kirmtila
ve karbonatlarin hakim oldugu volkano-tortul bir istif gelisirken, kuzeyde ve {istte yer alan
Magka Tektonik Diliminde ise volkanitlerin hakim oldugu volkano-tortul bir istif geligir. Her
iki tektonik dilimde Orta Eosen ve daha geng yasli kayaglar tarafindan uyumsuzlukla ortiiliir.
Geg Kretase’den Geg Eosen’e kadar degisen yas araligindaki Kackar granitoyidi tarafindan
biitiin bu tektonik tiniteler kesilmektedir.

Anahtar Kelimeler: Dogu Pontid’ler, Magmatik Yay, Tektono-Stratigrafi
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ABSTRACT

The study area is located in north-central part of Eastren Pontides between Trabzon-Rize-
Giimiishane provinces. The presence of two tectonically related stratigraphic sequences of
Jurassic-Cretaceous age with different litofacies characteristics are introduced in this study.
These tectono-stratigraphic sequences are thrusted, before Middle Eocene, over eachother
from north to south. Of these sequences the lower one located at south is called as Taskdprii
Unit and the upper one located at north is called as Macka Unit. Both of these identified
sequences start with Early-Middle Jurassic volcanics of basic-intermediate character and
intervening calstics at the bottom and grades upward into Late Jurassic-Early Cretaceus
clastics and neritic carbonates, Aptian-Albian turbidites with olistolith and olistostromal
facies, Late Cretaceous clastics, carbonates and volcanics. Although stratigraphy of two
tectonic units are similar till Upper Cretaceus, lithofacies differences start to ocur by
increasing volcanic activity from south to north with initiation of arc magmatism in Eastern
Pontides during Upper Cretaceous. A volcano-clastic sequence domitated by clastics and
carbonates develops in the souther part of study area at the bottom (Tasképrii Unit ) while a
volcano-clastic sequence dominated by volcanics develops at northern part of the study area
upwards (Macgka Unit). Both sequences are unconformably covered by Middle Eocene and
younger rocks. All these tectonic units are cut by Kackar Granitoid of Upper Creatceous to
Upper Eocene age.

Keywords: Eastern Pontides, Magmatic Arc, Tectono-Stratigraphy

71



66.Tiirkiye Jeoloji Kurultay: 1-5 Nisan/April 2013 66™ Geological Congress of Turkey

GOKSU NEHRI VADISININ JEOMORFOLOJIK EVRIMI:
BOLGESEL YUKSELIM ACISINDAN BiR DEGERLENDIRME

Nurcan Avsin Gorendagh
Ankara Universitesi, Dil ve Tarih Cografya Fakiiltesi, Cografya Béliimii,
06100 Sthhiye Ankara
(nurcanavsin@yahoo.com.tr)

0z

Goksu Nehri’nin Mut-Silifke arasinda kalan kesimini kapsayan bu ¢alismanin amaci,
Goksu Nehri vadisinin jeomorfolojik evrimini ve fliivyal aktivitesini etkileyen tektonik
siireci ortaya koymaktir. Bu amagla, inceleme alanindaki fliivyal sekiler haritalanmus,
sekilerin morfometrik dzellikleri belirlenmis ve toplam 16 seki basamagi tespit edilmistir.
Ayrica, uygun materyale sahip iki seki deposundan alinan kum 6rnekleri OSL yontemi
ile tarihlendirilmistir. Boylece nehrin yatagini kazma hizi ve yillik uplift orani tespit
edilmistir.

Bu ¢alismalarin yani sira, Goksu Nehri’nin morfolojik gelisimi i¢in 6nemli bir gosterge
olan vadi enine kesitleri ve genellestirilmis vadi kesiti olusturulmustur.

Goksu Nehri’nin en geng sekisinin OSL yast 161.000-225.400 yil araliginda tespit
edilmistir. Bu sonu¢ nehrin, oksijen izotop kronolojisinde MIS 7 buzul arasi dénemde
yataginda biriktirme yaptigini, buna karsilik sicak-soguk gecis déneminde ve soguk
donemde yatagini kazdig agiklar. S6z konusu yas araligia gore, nehrin vadisini kazma
orani, son 200 bin yilda 0.05 mm/y1l’dir. Dolayisiyla bu oran bélgesel yiikselimi de
yansitmaktadir.

Nehir vadisinde olduk¢a basamakli bir yap1 sergileyen vadi enine kesitleri, bu alandaki
fliivyal kazilma periyotlarini ve tektonik-morfolojik gelisim asamalarini ortaya

koymaktadir. Goksu Nehri yaklasik 8 milyon yildir bu alanda varligini siirdiirmektedir.

Anahtar Kelimeler: Mut Havzasi, Goksu Nehri, Bolgesel Yiikselim, OSL Tarihlemesi,
Akarsu Sekileri
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ABSTRACT

The aim of this study is to show the uplift effect on the morphological evolution and fluvial
activity of the Goksu River in the region between Mut and Silifke. For this purpose, the fluvial
terraces in the study area were mapped, morphometric features of the terraces were confirmed
and 16 terrace levels were determined. Besides, the soil samples from two suitable terrace
deposits were dated with OSL analysis. Thus the river incision rate and annual uplifi rate were
assessed.Additionally the valley crosses sections which are important indicators for valley
morphological evolution were produced.

The OSL age of the youngest terrace of Goksu River is between 161.1-225.4 ka. In accordance
with oxygen isotope chronology this result shows that the river accumulated sediments in
interglacial period of MIS 7, and it eroded the river bed in the warm-cold transition periods
and also in the cold periods. The valley incision rate of Goksu River in last 200 ka years is
0.05 mm/year. This rate reflects the uplift rate.

The stepped structure of valley cross sections of the Goksu River represents river incision
periods and the morphological-tectonic processes. Goksu River has existed since 8 ma in this

region.

Keywords: Mut Basin, Goksu River, Uplift effect, OSL Dating, River Terraces
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Gravite ve manyetik anomalilerin yorumlanmasinda dikkat edilmesi gereken en 6nemli husus;
veri kalitesi ve en uygun veri islem agamalarinin se¢imidir. Oldukga gesitli analiz tekniklerini
icinde barindiran potansiyel alan yontemlerinde, verilerin iglenmesi ve analizi i¢in problemin
dogasina ve ¢dziimiine uygun yontemlerin uygulanmas: dnemli bir gerekliliktir. 21. yiizy1l
baslarindan itibaren teknolojiye bagli olarak gelisen bilgisayar sistemleri ve programlama
dilleri biitiin miihendislik dallarinda etkin bir sekilde kullanilmaya baslanmistir. Bircok
farkli miihendislik dalinda kullanilan MATLAB programlama ortaminda, bircok sayisal
islem kolaylikla yapilabilmektedir. Bu nedenle, tektonik acidan oldukga aktif ve jeolojik
kayag topluluklari bakimindan zengin olan Biga Yarimadasi ve civarinin yeralti yapisinin
anlasilmasina katkida bulunulmasi amaciyla, bdlgenin gravite ve manyetik anomalilerine
MATLAB ortaminda tarafimizca gelistirilen algoritmalar uygulanmistir. Oncelikle rejyonal
kokenli jeolojik etkiler sonlu elemanlar yontemiyle hesaplanmis ve gravite ve manyetik
verilerden giderilmistir. Her iki veri grubuna yatay tiirev, analitik sinyal ve smir analizi
tekniklerinin uygulanmasindan dnce, manyetik verilere yapay gravite ve kutba indirgeme
teknikleri uygulanmistir. Olusturulan anomali haritalarinda yiiksek genlikli manyetik
degerlerin Ezine-Kestanbul, Ilica-Samli ve Kusgayirt gibi pliitonik kayaclar civarinda
yogunlagtig1 goriilmiistiir. Rezidiiel Bouguer gravite belirti haritasinda ise yliksek genliklerin
Biga-Can-Yenice arasinda, Manyas-Balya-ivrindi hatt1 iizerinde, Bayramic-Ayvacik-
Ezine lokasyonlarmi cevreleyen bicimde, Bandirma ve Balikesir ¢evresinde bulundugu
gozlenmistir. Biga Yarimadasi’nin bati kisminda ise Ege Denizi kiyilarina dogru olan
bolgelerde diisiik genlikli belirtiler gézlenmistir. Tiirev tabanli tekniklerle olusturulan
haritalarda ise Biga Yarimadasi’nin bati kisminda Bayrami¢ merkezli anomalinin dairesel
bir dagilim verdigi goriilmiistiir. Bu dairesel dagilimin neredeyse merkezinde, Bayramig
civarinda oldukca yiiksek genlikli bir belirti saptanmistir. Ayrica, miknatislanma siddeti
ve yogunluk dagilimlarinin derinlige bagl degisimlerini belirleyebilmek i¢in ii¢-boyutlu
normalize edilmis tam gradient teknigi uygulanmis ve 200 m araliklarla hazirlanan derinlige
bagli kat haritalar1 olusturulmustur. Bu tiir tekniklerin yiizey jeolojisi bilinen diger bolgelere
de uygulanmasi sonucunda jeolojik yapilarin derine dogru degisimi hakkinda 6nemli bilgiler
saglayacagi diigiiniilmektedir.

Anahtar Kelimeler: Algoritma, Biga Yarimadasi, Gravite, Manyetik, Yeralt1 Yapisi
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ABSTRACT

The most important points in the interpretation of gravity and magnetic anomalies are the
data quality and the selection of the data processing techniques. In the potential field methods,
which involve many analysing techniques, in order to process and analyse the data there is
a necessity of selecting the techniques which can be suitable to the nature of the problem.
From the beginning of 21" century, computer systems and the programming languages,
which are developed based on the technological developments, have been effectively used in
every engineering branches. Many numerical processes can be easily performed in MATLAB
programming environment. Thus, we have performed some algorithms coded by us to gravity
and magnetic anomalies in order to interpret the subsurface structure of tectonically active
Biga Peninsula which hosts every kind of geologic rock groups. Firstly regional effects were
computed using finite element method and then they removed from the gravity and magnetic
data. Before performing horizontal derivatives, analytic signal and boundary analysis
techniques to the data sets, some linear transformations such as reduction to the pole and
preudogravity were applied to magnetic data. The resulting maps showed that high amplitude
magnetic anomalies are located on the plutonic rocks such as Ezine-Kestanbol, Ilica-Saml
and Kus¢ayiri. Residual gravity anomaly map indicated the high amplitude gravity responses
between the zones of Biga-Can-Yenice, Manyas-Balya-Ivrindi and Bayrami¢-Ayvacik-Ezine
and on the vicinity of Bandirma and Balikesir. Low amplitude anomalies were detected in the
western part of the Biga Peninsula that lie towards the Aegean cost. The derivative-based
maps also showed a nearly-circular anomaly pattern at the western part of the Peninsula, in
which the county of Bayramig is the centre. It was seen that this centre is characterized by
high amplitude anomalies. Additionally, in order to determine the density and magnetization
intensity variation in depth, three-dimensional normalized full gradient technique was
applied to the data sets for every 200 m depth levels. It is thought that performing these kinds
of techniques to the geologically-known other regions would yield remarkable knowledge in
terms of the spatial extent of the geological structures with depth.

Keywords: Algorithms, Biga Peninsula, Gravity, Magnetic, Subsurface Structures
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Istranca Kristalen Kompleksi’nde birbirlerinden farkli yas, metamorfizma, litoloji 6zellikleri
gosteren, farkli temeller ile temsil edilen ve birbirleriyle tektonik iliskili farkli yapisal istifler
bulunmaktadir. Bu yapisal istifler tizerinde agisal uyumsuzluk ile yer alan ¢ok diisiik dereceli
metamorfizma gegirmis Jura birimleri alttan iiste dogru; mikrokonglomera ve silttasi ara
seviyeli kumtaglarindan olusan Hettanjiyen yasli Yuvarlaktepe Fm., tizerinde uyumlu dolomitik
kiregtast ve rekristalize kiregtagsindan olusan Involutina gr. liassica (Jones), Semiinvoluta
clari Kristan, Trocholina umbo Frentzen, Ichthyolaria brizacformis (Bornemann), I. sacculus
(Terquem), Dentalina cf. subsiliqua Franke, Nodosaria simoniana d’Orbigny, Ophthalmidium
liasicum (Kuebler & Zwingli), Verneuilinoides mauritii (Terquem) ve Cornuspira sp.
foraminifer faunasi1 kapsayan Sinemuriyen-Pliyensbahiyen yasli Domuzpinartepe Fm.,
ile olistromal oOzellikteki kumtasi, silttagi ardalanimli Sinemuriyen-erken Bajosiyen
yasli Glimiisalan Fm., tizerinde uyumlu olarak kumtasi, silttasi, fosfat konkresyonlarinda
Paraonella bronnimani Pessagno, Homoparonaella argolidensis Baumgartner, Higumastra
devilsgapensis Pessagno, Blome&Hull, Stichomitra? takanoensis Aita, Bernoullius
rectispinus Pessagno, Blome&Hull, B. rectispinus delnortensis Pessagno, Blome&Hull, B.
rectispinus leporinus Conti&Marcucci, Parahsuum officerense (Pessagno& Whalen), B. dicera
(Baumgartner), Spongosaturnalininus bispinus (Yao), Hexasaturnalis suboblongus (Yao),
Hexasaturnalis nakasekoi Dumitrica&Dumitrica-Jud, Tritrabs simplex Kito&De Wever,
Tetraditryma praeplana Baumgartner, Homoeparonaella elegans (Pessagno), Higumastra
gratiosa Baumgartner, Emiluvia premyogii Baumgartner, Angulobracchia purismaensis
(Pessagno), Triactoma jonesi (Pessagno) radyolarya faunasi kapsayan seyl ardalanimli geg
Bajosiyen-erken Kimmericiyen yasli Balaban Fm., iizerinde uyumlu olarak yer alan kumtas,
krinoidli rekristalize kiregtasi, ardalanimli orta Kimmericiyen-Titoniyen (?) yasli Boztag Fm.
ile camurtasi, rekristalize kiregtasi, seyl, silttasi ardalanimindan olusan orta Kimmericiyen-
Titoniyen (?) yash Yesilce Fm. dur.

Anahtar Kelimeler: Istranca Kristalen Kompleksi, Jura, Radyolarya, Foraminifer
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ABSTRACT

Istranca Crystalline Complex consists of a number of tectono-stratigraphic units that differ in
their age, metamorphism, lithostratigraphy and properties of their basement rocks, displaying
tectonic contact relationships with each other. They are unconformably overlain by a slightly
metamorphic Jurassic overstep sequence, comprising from bottom to the top; Hettangian
sandstones with microconglomerate and siltstone intercalations (Yuvarlaktepe Fm.),
conformably overlain by Sinemurian-Pliensbachian dolomitic limestone and recrystallized
limestone (Domuzpinartepe Fm.) with Involutina gr. liassica (Jones), Semiinvoluta clari
Kristan, Trocholina umbo Frentzen, Ichthyolaria brizaeformis (Bornemann), I. sacculus
(Terquem), Dentalina cf. subsiliqua Franke, Nodosaria simoniana d’Orbigny, Ophthalmidium
liasicum (Kuebler & Zwingli), Verneuilinoides mauritii (Terquem) and Cornuspira sp.,
Sinemurian- early Bajocian olistostromes with sandstone-siltstone alternation (Giimiisalan
Fm.). They are conformably followed by sandstone and siltstones (Balaban Fm.), that include
in phosphatic concretions of shaley interlayers the radiolarian fauna Paraonella bronnimani
Pessagno, Homoparonaella argolidensis Baumgartner, Higumastra devilsgapensis
Pessagno, Blome&Hull, Stichomitra? takanoensis Aita, Bernoullius rectispinus Pessagno,
Blome&Hull, B. rectispinus delnortensis Pessagno, Blome&Hull, B. rectispinus leporinus
Conti&Marcucci, Parahsuum officerense (Pessagno&Whalen), B. dicera (Baumgartner),
Spongosaturnalininus bispinus (Yao), Hexasaturnalis suboblongus (Yao), Hexasaturnalis
nakasekoi Dumitrica&Dumitrica-Jud, Tritrabs simplex Kito&De Wever, Tetraditryma
praeplana Baumgartner, Homoeparonaella elegans (Pessagno), Higumastra gratiosa
Baumgartner, Emiluvia premyogii Baumgartner, Angulobracchia purismaensis (Pessagno),
Triactoma jonesi (Pessagno), indicating a late Bajocian-early Kimmeridgian age. The
conformably overlying sandstone-crinoidal limestone alternation (Boztas Fm.) and the
Yesilce Fm. with an alternation of mudstone-recrystallized limestone-shale-siltstone,
respectively, are middle Kimmeridgian-(?) Tithonian in age.

Keywords; Istranca Crystalline Complex, Jurassic Cover, Radiolaria, Foraminifers
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Tetis Kusagi’nda, Dogu Akdeniz Bolgesi kusak boyunca farkli zamanlarda olusmus ve
yerlesmis bol miktarda ofiyolit varlig1 ile gbze carpmaktadir: Balkanlar’da, ofiyolitler Erken-
Orta Jura’da olusmus olup, Geg Jura’da pasif kita kenari tizerine yerlesmislerdir. Buna karsilik
Tiirkiye, Suriye ve Kibris’taki ofiyolitler Ge¢ Kretase’de olusmus olup, gene Geg Kretase’de
pasif kita iizerine yerlesmislerdir. Bu teblig’de Dogu Pontidler ile Menderes-Toros blogu
arasindaki kenede yakin bir yerde konumlanan, Erken Jura olusumus ve Orta Jura’da aktif
kita kenarina yerlesmis biiytik bir ofiyolit kiitlesini, Refahiye Ofiyoliti, belgeliyoruz.

Calisilan bolgede Refahiye Ofiyoliti , manto peridotitleri (Cpx-igeren harzburjit ve az
oranda dunit) tarafindan temsil edilmektedir. Manto peridotitleri, 20 cm kalinliga kadar
ulasan klinopiroksenit damarlar1 ve boyutlar: iki metreden yiizlerde metreye kadar ulasan
gabroyik damar veya stoklar tarafindan kesilmektedir. Gabroyik kayalar baslica iki farkli
nitelik sunmaktadirlar: (i) Kumulat gabbro, ve (ii) yersel olarak iyi gelismis magmatic
yapraklanmali kumulat niteli§i sunmayan gabrolar. Kumulat olmayan gabrolarda ve
¢evreleyen peridotitte kalinliklari sirasiyla 5 ve 50 cm kadar ulagan trondjemit ve pegmatitik
gabbro damarlar1 bulunmaktadir. Ofiyolit kiitlesinin yitim zonu iisti bir ortamda olugmus
oldugu, (i) peridotitlerde, bir¢ok yitim zonu peridotitlerde belgelenmis oldugu gibi, genis
aralikta degisen piroksen ve spinel kimyasindan, ve (ii) gabrolarin ada yay1 toleyitik
nitelikleri’'nden ¢ikartilmaktadir. Iki trondjemit orneginden ayirtlanan zirkonlar iizerinde
yapilan LA-ICP-MS U-Pb yas tayinlerinden ~182 + 3 ve 175 + 4 My (20) yas degerleri
elde edildi. Bu yas degerleri, Erken Jurada’da ofiyolit olusumuna isaret etmektedir. Boylece,
Refahiye Ofiyoliti, Tiirkiye’deJura yasl melanjlasmamis bir ofiyolitin ilk drnegini temsil
etmekte ve Balkanlar ve Kii¢lik Kafkaslar’daki Jura yaslt ofiyolitler arasindaki uzun siiredir
aranan cksik baglantiy1 saglamaktadir.

Arazi iliskileri, sozgelimi, (i) es yash baskalasmis y18isim karmasalari ile birliktelik, (ii)
pasif kita kenari ile direk baglantinin yoklugu, ve (iii) Menderes-Toros blogunun pasif
kita kenarinda Jura’da ofiyolit yerlesimine iliskin herhangi stratigrafik belirtinin yoklugu,
Refahiye Ofiyoliti’nin Dogu Pontidler’in aktif kita kenarina okyanus-ici eklenmeli siiregleri
sonucunda eklenmis olduguna igaret etmektedir. Bu yerlesim, ofiyolitlerin pasif kita kenar1
iizerine bindirmis oldugu Balkanlar’dan ayrilmaktadir.

Anahtar Kelimeler: Yitim-Zonu Ustii Ofiyoliti, Jura, Ofiyolit Yerlesimi, Dogu Pontidler,
Balkan Ofiyolitleri
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ABSTRACT

The eastern Mediterranean region within the Tethyan realm shows a high concentration
of ophiolites with contrasting timing of formation and emplacement along the belt: In the
Balkans, the ophiolites were formed during the Early to Middle Jurassic time, and were
emplaced during Late Jurassic time, whereas the ophiolites in Turkey have Late Cretaceous
formation and emplacement ages. Here we report a previously unknown large ophiolite body
of Early Jurassic age from NE Turkey, the Refahiye ophiolite, located close to the collision
front between the Eastern Pontides and Menderes-Taurus block.

The ophiolite body within the studied section is made up of mantle peridotite (clinopyroxene-
bearing harzburgite and minor dunite) crosscut by up to 20 cm thick veins of clinopyroxenite
and later dikes/pods/stocks of gabbro ranging in size from 2 m to several hundred of
meters. The gabbro is represented by two distinct types, (i) cumulate gabbro, and (ii) non-
cumulate gabbro with locally well-developed igneous foliation. Within the non-cumulate
gabbro or enclosing peridotite, there are up to 5 m and 50 cm-thick veins of trondjemite
and pegmatitic gabbro, respectively. Formation in a suprasubduction-zone setting is inferred
from (i) wide-ranging pyroxene and spinel compositions in the peridotites as documented
in most suprasubduction-zone ophiolites, and (ii) arc tholeiitic signature of the intrusive
non-cumulate gabbros. LA-ICP-MS dating on zircons from two trondjemite samples yielded
weighted mean ages of ~182 + 3 Ma and 175 + 4 Ma (20), respectively, suggesting formation
during Early Jurassic time. Thus, the Refahiye ophiolite represents the first example of a non-
meélanged Jurassic ophiolite in Turkey, thus filling the long-sought missing link between the
Jurassic ophiolites in the Balkans and those in the Lesser Caucasus.

Field relationships, e.g. (i) intimate association with nearly coeval metamorphosed
accretionary complexes, (ii) absence of unambiguous relationship to the passive continental
margin, and (iii) absence of any stratigraphic indications for the ophiolite obduction in the
southern passive continental margin during the Jurassic time point to emplacement through
intraoceanic accretionary processes to the active continental margin of the eastern Pontides.
This is a clear distinction to the Jurassic ophiolites in the Balkans where the ophiolites were
obducted over the passive continental margin.

Keywords: Suprasubduction, Jurassic, Ophiolite Emplacement, Eastern Pontides, Balkan
Ophiolites
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Oltu havzasi, Dogu Pontid Yayi’nin yay onii ¢okelleri ve Neotetis’in kuzey kolunun iiriinii
olan Kuzey Anadolu Ofiyolit Kusag1 boyunca iizerlemis olan ofiyolitletle ofiyolitli melanjdan
olusan bir mozaik iizerinde gelismeye baslamistir. Havza Maastrihtiyen baslarinda tektonik
¢okme ile baglamig ve Paleosen-Alt Eosen doneminde ¢arpismali bir dniilke havzasi olarak
evrim gegirmistir.

Bu bolge, timiiyle Ge¢ Eosen ve Erken Oligosen doneminde 6nemli bir aginma evresi
gecirmistir. Orta Oligosen ve Erken Miyosen’de ise bdlgesel bir transgresyon gelismistir. Bu
zaman araliginda ¢arpigsma sonrasi donemi karakterize eden karasal ve s1g denizel bir molas
¢okelmistir. Miyosen’in ortalarindan itibaren Dogu Pontid Yay1 ve Anadolu-Toros Platformu
arasindaki bu karasal havza yaklasik K-G dogrultulu bir sikigmanin giidiimiinde kalmistir.

Ge¢ Miyosen>de yeni bir bolgesel transgresyon olugmustur. Ge¢ Miyosen-Erken Pliyosen’de
akarsu ortamindan goélsel ortama gegis sunan ¢okeller ve andezitik volkanizma gelismistir. Bu
donemde, Oltu havzasi yaklasik KD-GB dogrultulu kivrimlar ve yaklagik 40° kuzeye egimli
KD-GB dogrultulu bir bindirme fay1 ile karakterize olur. Bu yapilar, bir biitlin olarak en
azindan Oligosen-Miyosen siiresince havzada etkin olan KB-GD yonlii bir sikisma rejimini
simgelemektedir.

Ust Pliyosen-Kuvaterner yasta olan katmanlar ise kivrimlanmamis olup yatay konumdadir.
Bu ¢okel istifin i¢inde yaklasik KB-GD ve KD-GB dogrultulu kiigiik boyutlu eslenik faylar
gelismistir.

Anahtar Kelimeler: Oltu Havzasi, Yapisal Evrim, Carpigma, Carpisma Sonrasi
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ABSTRACT

Oltu basin started to develop on a mosaic, which was made up of fore-arc deposits of the
Eastern Pontide Arc and obducted ophiolites with melanges of the North Anatolian Ophiolitic
Belt derived from the northern branch of Neotethys. The basin was initiated by a tectonic
subsidence in the beginning of the Maastrichtian and evolved as a foreland basin during
Paleocene and Early Eocene time.

This region totally undergone important regional erosional phase in the Late Eocene and
Early Oligocene. A regional transgression occurred during the Middle Oligocene and Early
Miocene. In this time interval, a continental and shallow marine molasse characterizing post-
collisional phase has been deposited. This continental basin between the Eastern Pontide Arc
and the Anatolian-Iranian Platform has been undergone in a N-S directed compression since
the middle of Miocene time.

A new regional transgression occurred in Late Miocene. Fluvial to lacustrine deposits
and andesitic volcanism developed in Late Miocene-Early Pliocene. The Oltu basin is
characterized by folds striking approximately NE-SW and a thrust fault striking also NE-
SW, which dips northward 40° approximately. These structures as a whole represent NW-SE
directed compressional tectonic regime prevailed in the basin at least during Oligocene-
Miocene.

Upper Pliocene-Quaternary beds are horizontal and have not been folded later on. In this
sequence approximately in NW-SE and NE-SW directed small scale conjugate faults have
been developed.

Keywords: Oltu Basin, Structural Evolution, Collision, Post-Collision
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Orta Pontidlerin kuzeyi Triyas-Eosen yaslh sedimenter ve magmatik kayalardan, giineyi
ise Kargi ve Daday-Devrekani masifleri olarak bilinen metamorfik kayalardan yapilmistir.
Kuzeydeki sedimenter-magmatik kusak tabanda Triyas yash Kiire Kompleksi, bunu kesen
Orta Jura yasli magmatik kayalar1 ve bunlar1 uyumsuzlukla orten Ust Jura-Alt Kretase
yasl s1g denizel karbonatlardan olusur. Daha istte ise genis alanlar kaplayan Alt Kretase
(Barremiyen-Apsiyen) yaslh tiirbiditlerin olusturdugu Ulus-Caglayan formasyonlari yer
alir. Ulus-Caglayan formasyonlar1 Karadeniz kiyisindan giineyde Daday-Devrekani-Kargi
metamorfik masiflerinin siniria kadar uzanir.

Giineydeki Daday-Devrekani-Karg: masifleri genel olarak Triyas veya daha yash kristalen
temel olarak kabul edilmektedir. Buna karsin Kargi Masifi kuzeyinde yer alan Elekdag ve
Domuzdag komplekslerinde yapilan ¢aligmalar, bu bolgedeki yiiksek basing-diisiik sicaklik
metamorfizmasinin Kretase yaginda oldugunu gdstermistir. Son {i¢ y1lda yapilan yeni jeolojik
haritalama ¢alismalar1 ve elde edilen ¢ok sayida Ar-Ar muskovit ve zirkon U-Pb jeokronolojik
verileri, Elekdag-Domuzdag kompleksleri disinda da, Daday-Devrekani-Kargi masifierinin
timiiniin Jura ve Kretase yasli metamorfik kusaklardan olustugunu gostermistir. Kargi
Masifi’nin Kargi’nin kuzeyinde kalan ve Gilimiisolugu Formasyonu olarak bilinen kesimi
diginda kalan boliimii Kretase’de metamorfizma gecirmistir. Jeokronolojik yaslar, Kargi
Masifi’nin biiyiik bir kesiminde metamorfizmanin kuzeyde Ulus-Caglayan formasyonlarinin
¢okelimi sirasinda meydana geldigini gostermektedir. Giimiisolugu Formasyonu ve Daday
Masifi’nin dogu kesimleri ise Jura metamorfik yaslar1 vermektedir. Daday-Devrekani-Kargi
masiflerinde gézlenen metamorfizma ve bununla iligkili deformasyon Tetis okyanusunun
kuzeye dogru dalmasi sirasinda gelisen okyanusal ¢arpisma ve eklenme olaylarina bagl
oldugu diistiniilmektedir.

Daday-Devrekani-Kargi masiflerinin saptanan Jura ve Kretase metamorfizma yaslari, ¢ok
genis alanlar kaplayan bu metamorfik kiitlenin olusumunda, Jura 6ncesi yasta herhangi bir
okyanusun, Paleo-Tetis’in, bir islevi olmadigin1 géstermektedir.

Anahtar Kelimeler: Orta Pontidler, Metamorfizma, Jura, Kretase, Jeokronoloji
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ABSTRACT

The northern part of the Central Pontides is made up of Triassic to Eocene sedimentary
and magmatic rocks, whereas the southern part consist of metamorphic rocks known as the
Kargt and Daday-Devrekani massifs. The northern sedimentary-magmatic belt has at its
base the Triassic Kiire Complex intruded by the Middle Jurassic magmatic rocks; both are
unconformably overlain by the Upper Jurassic-Lower Cretaceous shallow marine limestones.
Widespread and thick Lower Cretaceous (Barremian-Aptian) turbidites known as the Ulus
and Caglayan formations lie unconformably over the older formation and extend from the
Black Sea coast south the margins of the Daday-Devrekani-Kargt massifs.

It is generally accepted that the Daday-Devrekani-Kargt massifs south of the Central
Pontides constitute a Triassic and older crystalline basement. However, a recently published
study showed that the Elekdag and Domuzdag complexes in the northern part of the Kargi
Massif have undergone high pressure — low temperature metamorphism during the Early
Cretaceous. Recent geological mapping and large numbers of recently obtained Ar-Ar
muscovite and zircon U-Pb ages show that the rest of the Kargi Massif also consists of
Jurassic and Cretaceous metamorphic rocks. Most of the Kargi Massif, with the exception of
the Giimiisolugu Formation north of Kargi, has undergone metamorphism during the Early
Cretaceous. The metamorphism was coeval with the deposition of the Ulus and Caglayan
Jformations. Giimiisolugu Formation and the eastern parts of the Daday Massif have yielded
Jurassic metamorphic ages. The metamorphism and associated deformation are linked to
the subduction-accretion-oceanic collision events during the northward subduction of the
Tethys.

The Jurassic and Cretaceous metamorphic ages of the Daday-Devrekani-Karg: massifs
indicate that pre-Jurassic Tethyan ocean, namely the Paleo-Tethys, had no role in the

generation of these large metamorphic areas.

Keywords: Central Pontides, Metamorphism, Jurassic, Cretaceous, Geochronology
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Refahiye bolgesinde, Erken-Orta Jura yasli asiri diisik ve disiik dereceli metamorfik
kayalar, es yasli Refahiye ofiyolitinin arasinda tektonik dilimler halinde bulunmaktadir.
Metamorfik kayalar iki degisik alanda yiizeylenmektedir (Refahiye ve Kurtlutepe bolgeleri).
Refahiye metamorfikleri yesilsist fasiyesinde baskalagima ugramis metabazalt, mermer,
serpantin, fillitin yaninda granat amfibolit, granat mikasist, eklojit ve meta¢drtten olusan
ufak kesimlerden meydana gelmektedir. Yilksek derecede olusmus kalinti minerallerin
varligi biitiin birimin eklojit/amfibolit fasiyesinde baskalasim gegcirdigine isaret eder.
Bununla birlikte, Kurtlutepe metamorfikleri diisiik-yesilgist fasiyesinde bagkalagima ugramis
olup bazikten-ortaca degisen metavolkanik-metavolkanoklastik, mermer, kalk-fillat ve
az miktarda karbonatlagsmis serpantin ve metagort icermektedir. Genel olarak Kurtlutepe
bolgesinde ilksel magmatik ve sedimanter yapilar korunmustur. Ayrica daha 6nceden olusmus
bir yiiksek dereceli bagkalagima dair kanit bulunmamaktadir.

Refahiye metamorfiklerindeki metabazik kayalarin toplam kaya kimyas1 anorojenik alkalin
- toleyitik bazik kayalar (OOB,00SB) ve az miktarda orojenik toleyitik bazik kayanin (ada
yay1 toleyiti) varligina isaret eder. Bununla birlikte, Kurtlutepe metamorfiklerindeki biitiin
metavolkanikler orojenik izler gostermektedir (ada yayi toleyiti izleri). Jeokimyasal verilere
dayanarak, Refahiye metamorfiklerin akresyona ugramis, dnemli miktarda okyanus adasi
ve okyanus ortasi sirt1 bazaltt ve az miktarda yayla iligkili bazik kaya igerdigi sonucuna
varmaktayiz. Bundan farkli olarak, Kurtlutepe metamorfiklerine ait tiim meta-andezitik ve
bazaltik kayalar yay ortaminda olugmustur.

Bu kaya topluluklart ilgili temel bilinmeyen, orojenik yay karakteri gdsteren magmatik
kayalarin dalma-batma zonuna nasil tagindigidir. Baglica olasiliklar (1) {izerleyen plakada
dalma-batma erozyonu ile yay malzemesinin dalma batma zonuna taginmasi (2) parcalara
ayrilmis bir ada yaymin dalmaya ve akresyona ugramasi ve (3) yaya bagl piroklastik
malzemelerin eski yitim zonuna taginmasi olarak siralanabilir.

Anahtar Kelimeler: Dogu Pontidler, Dalma Batma Zonlari, Yayla iliskili Kayalar, Y1g1s1m
Karmasig1
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ABSTRACT

In the Refahiye area, very low and low-grade metamorphic rocks of Early to Middle Jurassic
age occur as tectonic slices within the coeval ophiolite (Refahiye ophiolite). The metamorphic
rocks are exposed at two isolated localities (e.g. Refahiye and Kurtlutepe domains). The
Refahiye metamorphics are made up of greenschist-facies metabasalt, marble, serpentine,
phyllite and small domains consisting of garnet amphibolite, garnet mica schist, eclogite and
metachert. Common presence of higher grade relic minerals suggests that the entire unit was
subjected to eclogite/amphibolite-facies metamorphism. On the other hand, the Kurtlutepe
metamorphics are made up of subgreenschist-facies basic to intermediate metavolcanics,
metavolcanoclastics, marble, calc-phyllite and minor carbonized serpentine and metachert.
Overall, primary igneous and sedimentary structures are well-preserved in the Kurtlutepe
area. Also, there is no indication for former higher grade metamorphism.

Bulk-rock geochemistry reveals that the metabasic rocks in the Refahiye metamorphics are
derived from unorogenic alkalen, tholeiitic basic rocks (OIB, MORB) and minor orogenic
tholeiitic basic rocks (island arc tholeiite). On the other hand, all metavolcanic rocks in the
Kurtlutepe metamorphics display orogenic signatures (island-arc tholeiites). Based on the
geochemical data, we infer that the Refahiye metamorphic rocks contain substantial amount
of probably accreted oceanic island and mid-ocean ridge basic material, and minor amount
of arc related basic rocks. In clear distinction, all meta-andesitic to -basaltic rocks in the
Kurtlutepe metamorphics were derived from an arc.

The main unknown is how the magmatic rocks with orogenic arc signature were transported
into a subduction zone. The possibilities are (1) subduction erosion of the overriding plate
and transportation of arc materials into the subduction zone, or (2) subduction and accretion
of a fragmented island arc, and (3) transportation of arc-related pyroclastic material into the
paleo- trench.

Keywords: Eastern Pontides, Subduction Zones, Arc Related Rocks, Accretionary Complex
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KB Iran, Arap ve Avrasya levhalarinin etkilesiminin neden oldugu kompleks tektonik
sistemin pargasidir. Bolgedeki 6nemli aktif faylardan biri Tebriz Fay Zonudur (TFZ). Zon,
KB-GD gidisli ve Miyo-Kuvaterner ¢okel birimleri etkileyen 100 km takip edilebilir fay
izine sahiptir. Fay zonu bolgeyi belirgin deforme eden sag yanal dogrultu atim karekterinde
olup yaklagik 8 mm/yil kayma oranina sahiptir. Yiiksek biiyiikliiklii (M>7) tarihsel deprem
iretmis TFZ, kuzeybat1 ve giineydogu uglarinda ters fay karakterindeki baska fay zonlari ile
baglantilidir. Zonun giineydogu ucu, Bostanabad kenti yakinlarinda fay kollarina ayrilarak
Bozkus fay zonlari olarak gelisim gosterir. Bozkus fay zonlari yay-sekilli geometrilidir.
Kuzey Bozkus ve Giiney Bozkus Fay Zonlar1 olarak bilinen bu zonlar BKB-DGD ve D-B
gidiglerde, Bozkus Daglarini sinirlar konumdadir. Giintimiizde kiigiik biiyiikliiklii deprem
olusturmasina karsin tarihsel dnemli depremler de (M>6) iiretmistir.

Tebriz Fay Zonunun giineydogu kesimi ile Kuzey Bozkus ve Giiney Bozkus Fay Zonlari
boyunca Eosen-Oligosen yasli kiregtas1 araseviyeli volkanik kayalar, Oligo-Miyosen yash
jipsli marn araseviyeli klastik kayalar ile Plio-Kuvaterner volkano-sedimenter kayalar,
traverten ve aliivyon tiirii litolojiler yiizeyler. Inceleme alani olarak secilen bolgede gerek
TFZ gerekse Kuzey Bozkus ve Giiney Bozkus Fay Zonlar1 egemen olarak yanal sikisma
nitelikli yapilar (dogrultu atimli faylar, ters faylar, kivrimlanmalar) ile temsil olur. Arazi
gozlemlerimiz, bu fay zonlarinda basing sirtlari, su birikinti ¢okiintiileri ve dere yataklarinin
Otelenmesi gibi tipik morfo-tektonik yapilarin gelisimini ortaya koyar. Zonlar boyunca KB
ve KD gidisli yiiksek acili ve diiseye yakin faylar olagandir. Bu faylarm bir kismi kayma
ylizeylerine ve tipik gevrek kinematik belirteclere sahiptir. Bu belirtegler faylanmalarin hem
dogrultu atimli sag yonlii yer degistirme hemde iist-KD/KB ve GB/GD makaslama anlami
gosterirler. Ayrica bdlgede jipsli birimlerdeki tipik mezoskobik ve mikroskobik siiniimlii
kinematik belirte¢ler (asimetrik porfiroklast, C/S fabrik), dogrultu atimli sag yonlii yer
degistirmeyi destekler niteliktedir. Kohesif olmayan bres ve gaug tiirii kayalar, zonlardaki
fay kaya tiirlerini olusturur.

Bozkus fay zonlarinin geometrisi ve deformasyon boliimlenme &zelligi yanal sikisma
zonlarim temsil eden pozitif cigek yapisina isaret etmektedir. Oncel sonuglarimiz Bozkus
fay zonlariin Geg¢ Kuvaternerde aktif oldugunu ve TFZ ile iligkili olarak ters fay bilesenine
sahip sag yanal dogrultu atimli faylanma 6zelligi sundugunu ortaya koyar.

Anahtar Kelimeler: Fay Zonu, Kinematik Belirteg, Tebriz Fay Zonu, Bozkus Fay Zonlari,
Iran
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ABSTRACT

NW Iran is part of the complex tectonic system due to the interaction between the Arabian and
Eurasia plates. One of seismically active fault in the region is the Tabriz Fault Zone. The zone
is NW-SE trending and has 100 km traceable fault trace on Mio-Quaternary deposits. The
fault zone has been vigorously deforming much of the region, active right-lateral strike-slip
Jfault zone with slip rates estimated as ~8 mm/yr. TFZ consist of large magnitude historical
earthquakes (M>7) and merges with another fault zones with reverse fault component to its
both northwestern termination and southeastern termination. The southeastern termination
of the TFZ in the city of Bostanabad is more segmented with several strands and joined by
the Bozgush fault zones (BFZ’). The Bozgush fault zones, known as North Bozgush and
South Bozgush Fault Zones, WNW-ESE and E-W trending faults, bounding arch-shaped
Bozgush mountains, generates not only hundreds of small earthquakes each year but also has
provided significant earthquakes (M>6) that have been historically documented.

The rock units along the TFZ and within the BFZ's include Eocene-Oligocene volcanic rocks
with intercalation limestone, Oligo-Miocene clastic rocks with intercalation gypsiferous marl
and Plio-Quaternary volcano-sedimentary rocks, travertine and alluvium. In the study area,

both the TFZ and BFZ's are characterized by development of structures (strike-slip faults,

thrust faults and folding) typically associated with transpression. Our field studies indicate
that these zones include typical morpho-tectonic structures, such as pressure ridges, sag
ponds and offset streams. Along these zones, step to sub-vertical fault surfaces trending NW
and NE are common. Some of these faults show slickensides and preserve brittle kinematic
indicators suggesting both dextral displacements and top-to-the-NE/NW and-SW/SE sense of
shearing. Besides, mesoscopic and microscopic ductile kinematic indicators (e.g., asymmetric

porphyroclasts, C/S fabrics) within Miocene gypsum marl show dextral displacements. Fault
rocks along most of these faults consist of incohesive fault breccia and gouge.

The geometry of the BFZ’s and partitioning of deformation within them indicate positive
[flower structures, which are commonly noted in zones of transpression. Our preliminary
results suggest that the Bozgush fault zones have evidence for late Quaternary activity and
similar to the coeval right-lateral strike-slip faulting with a thrust component taking place
along the Tabriz Fault Zone at the present time.

Keywords: Fault Zone, Kinematic Indicators, Tabriz Fault Zone, Bozgush Fault Zones, Iran
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Sunulan ¢aligmanin amaci Tiirkiye’nin ofiyolitleri ve ofiyolitik karigiklar1 ile bu birimlerin
bdlgenin evrimine yonelik sinirlamalarina iliskin dnemini gozden gegirmektir. Var olan
verilere gore Tiirkiyedeki ofiyolitik topluluklar {i¢ ana grup halinde siniflandirilabilir.

1. Grup, Istanbul zonunun giiney kenarinda yer alan pre-Alpin ofiyolitleri ve ofiyolitik
karigiklar1 kapsar. Bu topluluklar Jura dncesi yasta olup Pontit Kenet zonunun ofiyolitik
dizilerini temsil ederler. Karakaya kompleksi pre-Alpin ofiyolitik karigiklar1 temsil eder ve
bu birimler pre-Alpin ofiyolitlerin yerlesimi sirasinda olugsmustur. Paleotetis’in agilma ve
kapanma yast ile polaritesi esas olarak hala tartisma konusudur.

2. Grup, iki alt kusaga ayrilabilir ve bunlar Kuzey ve Kuzeydogu Anadolu Ofiyolit Kusagi
(KAOK) ile temsil edilir. Kuzey alt kusagi, izmirden doguya dogru sira ile Ankara-Erzincan
zonu ve Kiiglik Kafkas Ofiyolit Kusaginin Sevan-Akera alt kusagi olarak devam etmekte
olup, Neotetisin kuzey kolunu dogrudan temsil eder. Bu alt kusagin ofiyolitleri parcalanmis
ofiyolitik dizileri temsil eder ve Ust Kretase yasta ofiyolitik karisiklarla birlikte yer alir.
Giiney alt kusag1 ise Marmaris yoresinde baglar ve doguya dogru sira ile Hadim, Aladaglar,
Tecer-Divrigi, Erzurum, Kagizman yorelerinde devam ederek Kiigiik Kafkas Ofiyolit
Kusaginin Vedi alt kusagma baglanir. Hinis ydresi ve Van Goliinlin kuzeydogusundaki
yiizeylemeler, KAOK toplulugunun giiney alt kusaginin en giineyindeki pargalart olabilirler.
Giiney alt kusagmin ofiyolit ve karisiklari yas, bilesim ve tektonik konum agisindan kuzey
alt kusaginin ofiyolitik birimlerine benzer 6zellikler sunarlar. Bu nedenle giineydeki birimler,
kuzeydekilerin tektonik olarak taginmis {irtinleri olabilir. Neotetis’in kuzey kolunun agilmasi
batida Triyas’ta, doguda Jurasik’te basladi. Neotetis)in kuzey kolunun kapanmasi ise Geg
Kretaserde bagladi ve Orta Eosen dncesinde sona erdi.

3. Grup, diizenli Jura-Alt Kretase ve Geg Kretase yasta ofiyolitik dizileri ve Ge¢ Kretase
yasta ofiyolitli karisiklar1 kapsayan Giiney ve Giineydogu Anadolu Ofiyolit Kusagi (GAOK)
ile temsil edilir. Giineydogu Anadolu’da Neotetis’in giiney kolunun agilmasi Permiyen-
Triyas doneminde, kapanma ise Ge¢ Kretasede basladi ve Ge¢ Miyosen Oncesi donemde
sona erdi.

2. ve 3. grup ofiyolitler ve karigiklar birbirlerinden Anadolu-Toros blokunun metamorfik
olmayan ekseni ile ayrilirlar. Bunlar birlikte MORB ve SSZ tiirde ofiyolitler igermekte olup
kuzeye dalimli ¢ift yitim zonu boyunca Ust Kretase>de yerlesmislerdir. Ofiyolitik birimlerin
yerlesme bigimi, KAOK ve GAOK boyunca kuzeye ve giineye bakan bindirmelerin varligi
gozetildiginde bir ¢igek yapisini gosterir.

Anahtar Kelimeler: Pre-Alpin, Alpin, Ofiyolitler, Karisiklar, Kenedler
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ABSTRACT

The aim of the presented study is to review the ophiolites and ophiolitic mélanges of Turkey
and their importance for constraints on the evolution of the region. On the basis of the
existing data, the ophiolitic associations of Turkey are classified into three main groups.

1.Group comprises pre-Alpine ophiolites and mélanges located on the southern edge of the
Istanbul zone. These associations are in Pre-Jurassic age, and represent ophiolitic sequences
of the Pontide Suture zone. The Karakaya complex represents pre-Alpine ophiolitic mélange
and developed during the emplacement of the pre-Alpine ophiolites. The opening and closing
ages and polarity of the Paleotethys is still a question.

2.Group can be divided into two sub-belts and they are represented by the Northern and
Northeastern Anatolian Ophiolitic Belt (NAOB). The northern sub-belt extends from Izmir
to eastward, continuing as the Ankara-Erzincan zone and as the Sevan-Akera sub-belt of the
Lesser Caucasus Ophiolitic Belt (LCOB). This sub-belt directly represents the northern branch
of Neotethys. The ophiolites of this sub-belt represent dismembered ophiolitic sequences
and take place within the Late Cretaceous melanges. The southern sub-belt begins in the
Marmaris area and continues eastward to the Hadim, Aladaglar, Tecer-Divrigi, Erzurum,
Kagizman areas, and then on to the Vedi sub-belt of the LCOB. The ophiolitic outcrops of
the Hinis area and northeast of Lake Van, may be the southernmost products of the southern
sub-belt of the NAOB associations. In the framework of age, composition, and tectonic
setting ophiolites and mélanges of the southern sub-belt and northern sub belt show similar
characteristic features. Therefore the southern subbelt units may be tectonically transported
products of the northern sub-belt. The opening of the northern branch of Neotethys began
in Triassic time in the west, in the Jurassic in the east. The closing of the northern branch of
Neotethys was initiated in the Late Cretaceous and ended in pre-Middle Eocene time, as well.

3. Group is represented by the Southern and Southeastern Anatolian Ophiolitic Belt (SAOB)
comprising Jurassic-Lower Cretaceous ordered ophiolitic sequences and Late Cretaceous
mélanges. Opening of the southern Neotethys began in Permian-Triassic and closure began
in the Late Cretaceous and ended in pre-Late Miocene.

2. and 3 groups of ophiolites with mélanges are separated from one another by the Taurus
Unmetamorphic Axis of the Anatolide-Tauride block. These ophiolites together include
MORB and SSZ type ophiolites, emplaced along double northward subduction zones in Late
Cretaceous. The emplacement style for the ophiolitic units along NAOB and SAOB show a
flower structure, on the basis of the presence of north- and south-facing overthrusts.

Keywords: Pre- Alpine, Alpine, Ophiolites, Mélanges, Sutures
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Onceki calismalarda Ortaca ilgesinin batisinda, Bozburun tepe ve gevresinde yiizeylenen
Jura-Kretase yagh karbonath c¢okelleri, Likya Naplarimin alt birimi olan Tavas Nap1’nin bir
pargasi olarak ayirtlanmistir. Babadag Formasyonu, incelemeye konu olan bolgede, tabandan
tavana 3 farkli karbonat seviyesinden olugmakta olup, saha ¢aligmalari ile incelenmistir.

Tabanda yer alan kirmizi renkli seviye, ince-orta tabakali mikritik kiregtaslarindan
olusmaktadir. Kirmizi renkli mikritik kirectaglar1 bu boliimde yanal yonde gri renkli
kiregtaslarina gecis yapmaktadir. Bu gegis diizenli bir sekilde gelismemektedir.

Ikinci seviye ¢ortlii kirectaslarindan olusmaktadir. Bu béliimiin alt seviyeleri bol kirikli
catlakli, agirlikli olarak ince-orta kalinlikta tabakali kirectaglarindan meydana gelmektedir.
Ustte dogru ise kalin tabakal1 ve masif goriiniimlii kirectaslar1 gdzlenmistir. Birim icinde yer
alan ¢ortlii seviyelerin, yanal yonde sinirhi yayilima sahip mercekler yada bantlar seklinde
olustugu gozlenmistir. Banth ¢ort seviyelerinin kalinligi (5-10 cm kalinlikta) diizenli olarak
20-30 metre takip edilebilmektedir. Mercekli ¢ort seviyelerinde yer yer iistteki kirectaglarinin
laminalarin egilmesine neden olan kumbemsi yapilar gézlenmektedir. Bazi bolimlerde,
merceksel ¢cortlii bantlarin tistteki kiregtasi icerisine kivrimli sokulumlar yaptigi da izlenmistir.
Kalin tabakali kiregtasi kisimlarinda santimetre 6lgeginde atimi olan faylanmalar ve stilolit
olusumlar1 bulunmaktadir.

Istifin en iistiinde ise kalin tabakali ve masif goriiniimlii kalsitiirbidit ¢okelleri tespit edilmistir.
Yer yer tabani erozyonel, tane destekli, bol kiregtast cakilli kalsirudit seviyeleri ile baslayan
seriler, liste dogru normal derecelenme ile kalkarenitlere gegerek sonlanmaktadir. Bazi masif
katmanlagmalarda tabaka igine yayilmis sekilde fosil kavki pargalari tespit edilmistir.

Inceleme alam ile ilgili ¢aligmalarin, tabandaki kirnmizi renkli seviyelerin yanal ve diisey
dagilimi ve ¢ortlii birimlerin 6zelliklerinin detay jeokimyasal ve petrografik incelemelerle

gelistirilmesi planlanmaktadir.

Anahtar Kelimeler: Likya Naplari, Tavas Naplari, Babadag Formasyonu, Cort, Kalsitiirbidit
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ABSTRACT

In the previous studies, Jurassic-Cretaceous carbonates crop out on and around the Bozburun
hill in west of the town of Ortaca, were separated as a part of the Tavas Nappe sub-unit of the
Lycian Nappes. The Babadag Formation is composed of three different levels from bottom to
top in the studied region, and investigated with field study.

Red-colored level at the base contains thin-medium bedded micritic limestone. Red-colored
limestones laterally pass into the grey colored limestone levels. This transition was not
developed in a regular manner.

The second level consists of cherty limestones. The lower part of this section consists of
abundantly fractured, thin to medium bedded limestones. Thick-bedded and massive
limestones were observed towards the up. The cherty levels within those units contain lenses
(with laterally limited distribution) or bands. The thickness of banded chert level (5-10 cm
thick) can be regularly followed laterally in 20-30 m distance. Sometimes, the chert lenses
contain dome structures that cause to bending of the lamination of upper limestone. It was
observed that in some local places, the chert lenses created curved intrusion to the upper
limestone level. The faults with centimetre scale and stylolite have been identified in the
thick-bedded limestone.

The thick-bedded and massive appeared calciturbidite sediments have been identified at the
top of the sequence. The series start with locally erosive based, clast-supported, abundant
limestone fragments bearing, calcirudite level that pass into calcarenite level to the upward
with normal grading. In some massive level, the fossil shell fragments spread into the layer.

It is planned that the lateral and vertical distribution of the bottom red level and properties
of chert band and lenses will be detaily studied with geochemical and petrographic

investigations.

Keywords: Lycian Nappes, Tavas Nappe, Babadag Formation, Chert, Calciturbidite

99



66.Tiirkiye Jeoloji Kurultay: 1-5 Nisan/April 2013 66™ Geological Congress of Turkey

BATI TOROS ( EGIRDIR GOLUNUN GUNEYI ) KARBONAT
PLATFORMUNDA MERMER URETIMINI ETKILEYEN
JEOLOJIK PARAMETRELER

Murat Sentiirk?, Mehmet Ozcelik®
«SDU Miihendislik. Fakiiltesi, Jeoloji Miih. Bol.,32260, Isparta, Tiirkiye
(muratsenturk@sdu.edu.tr)

Y4

Bati Toroslar, Bati Anadolu’'nun en bilyik mermer ireten kusaklarindan birini
olusturmaktadir. Ozellikle Bat1 Toroslarin Egirdir Gélii giineyinde kalan boliimii mermer
tretimi agisindan zengin bir bdlgedir. Bu bolgelerde yeralan formasyonlarda, degisik
yapisal konumlu olusuklar yer almaktadir. Bu olusuklar arasinda 6zellikle; Davras kiregtast,
Candir formasyonu, Ofiyolitik karmasik, Siitgiiler formasyonu, Giineyce formasyonu olarak
adlandirilmig birimler, benzer fasiyes 6zellikleri gosterseler de giincel yapisal konumlari
bakimindan birbirlerinden ayrilirlar. Davras kiregtasi paraotokton olarak olusurken; Candir
ve Siitgiiler formasyonlar1 ise gerek fasiyes ve gerekse yapisal yonden Bati Toroslar’daki
diger olusuklarla denestirilmis allokton bir olusumdur. Biitiin bu Mesozoyik birimleri Alt
Miyosen yasli Giineyce formasyonu ve Ust Miyosen yasli Aksu formasyonu tarafindan
ortilmustiir. Bu bolgelerde 6zellikle; Egirdir, Siit¢iller ve Gelendost civarinda mermer
tiretimleri yogunlagsmis ve buralardan elde edilen mermerler de, Egirdir-bej(beige), Siitgiiler-
glimiis(silver), gri(grey) ve Gelendost-bej(beige) olarak markalagmislardir.

Bati Toroslarin, Egridir Goli giineyinde kalan bolimiiniin mermer iretimini etkileyen
jeolojik parametrelerini belirlemek amaciyla, farkli stratigrafik diizeyleri temsil eden se¢ilmis
mermer ocaklarinda jeolojik caligmalar yapilmistir. Ozellikle blok iiretimini etkileyen
ve birincil temel ozellikler olarak kabul edilen birincil jeolojik parametreler(yataklanma,
eklemler, sist ara katkilar1) ve ikincil jeolojik parametreler (dolomit bantlar1 ve merceklerinin
varlig1, bityiik kalsit kristalleri,zzmpara mineralleri) levha ve iiretim kalitesini etkilemektedir.
Bu jeolojik parametrelerin farkli stratigrafik diizeyleri belirlenmis ve bu bulgularin pratik
yonleri tartigilmustir.

Anahtar Kelimeler: Toros, Kirectasi, Dolomit, Mermer, Uretim
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PRODUCTION OF THE WESTERN TAURIDS (SOUTHERN
EGIRDIR LAKE) CARBONATE PLATFORM

Murat Sentiirk*, Mehmet Ozcelik?
“Department of Geology, Siileyman Demirel University, Isparta, Turkey
(muratsenturk@sdu.edu.tr)

ABSTRACT

The Western Taurids is one of the major marble producing regions located in the southern
Egirdir Lake. In the studied area formations of different structural setting are present.
They have been classified, Davras limestone, Candwr formation, Ophiolitie unit, Siit¢iiler
formation and Aksu Cay formation. Davras limestone is para-autochthonous. Candwr and
Siitciiler formations have been correlated with the units of the Western Taurids, in respect
to facies and structure to be allochthonus, All of the Mesozoic units have been covered by
Early Miocene Giineyce and Late Miocene Aksu Cay formations. Here the known as a markt
marbles with names such as the Egirdir Beige, Gelendost Beige and Dolomite Siitciiler Silver,
Siit¢iiler Grey are found.

Detailed geological studies were carried out in selected marble quarries representing the
different stratigraphic levels to determine the geological parameters affecting the marble
production in the southern Egirdir Lake. The geological parameters such as bedding, joints,
schist interlayers and mica filled joints affecting the block production from the marble beds
are considered to be primary features. The presence of dolomite bands and lenses, abnormal
sized calcite crystals and emery minerals which affect the slab and the production qualities
and appearances are considered to be secondary geological parameters. The primary and
secondary geological parameters affecting the marble productions at different stratigraphical
levels, are determined and the practical aspects of these findings are discussed.

Keywords: Taurids, Limestone, Dolmite, Marble, Production
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Bu ¢alismada, Giiney Marmara’da yer alan ve Sakarya kitasi ile Anatolid-Torid blogunun
carpigmasi sonucu sekillenen Boziiyiik (Bilecik) havzasi ve gilineydogusundaki Neojen
yasl kayalarin stratigrafik istifini ortaya koymay1 amaglamaktadir. Bu amag¢ dogrultusunda
caligma alanindaki temel birimleri {izerleyen Neojen yasl ortii birimler ve sinirlar1 yeniden
gbzden gegcirilerek bolgenin stratigrafisi belirlenmistir.

Calisma alanindaki Mesozoyik Oncesi mermerler, sistler ve granodiyoritler, Mesozoyik
yasli mermerler, sistler, ofiyolitik birimler ve kirectaslari ¢aligma alaninin temel kayalarini
olusturmaktadir. Temeli lizerleyen birimler ise ortii birimleri olarak tanimlanmistir. Bu alanda
Neojene ait kayalar i¢inde Paleojen yasli birimlere rastlanmamis, ¢aligma alaninda Neojen
yash birimler gozlenmistir. Neojen yaslt birimler alttan iiste dogru Porsuk Formasyonu,
Akpmar Kiregtaslar, Eminaga formasyonu, Inénii Volkanitleri ve Holosen yash aliivyonlar
olarak isimlendirilmistir.

Onceki calismalarda, Porsuk Formasyonunda fosil bulunamamis ve bdlgesel korelasyonla
yas1 Orta-Ust Miyosen olarak kabul edilmistir. Bu ¢alismada Akpiar Kiregtaslari icerisinde
bulunan fosillerle bu birimin yasinin Pliyosen oldugu belirlenmistir.

Calisma alam1 Boziiyiik ve Inonii civarinda Eskisehir Fay zonunda batidan doguya dogru
Ormangiizle, Kizilcapinar, Bozalan, Kandilli ve Inonii Faylar1 tespit edilmistir. Bu faylarin
KB-GD ve BKB-DGD uzanimli oldugu bulunmustur. Gliniimiizde sismik aktivitesini koruyan
bu zondaki faylardan KB-GD dogrultulu olanlarin incelenen alanin Neojen stratigrafisinin
olusumunda etkili oldugu sonucuna ulasilmigtir,. BKB-DGD dogrultulu faylarin ise 2 Subat
1956 Cukurhisar depreminde gézlendigi iizere deprem iiretme potansiyeline sahip olduklar
belirlenmistir.

Anahtar Kelimeler: Neojen Stratigrafisi, Eskisehir Fay Zonu, Aktif Fay
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ABSTRACT

This study aims to explore the stratigraphic sequences of Neogene rocks located in Bozuyuk,
province of Bilecik formed as a result of collision between Sakarya continents and the tauride
block Anatolide in Southern Marmara. In accordance with this aim, it is determined the
stratigraphy of the study field by reviewing Neogene aged cover units and their limits which
are covering basic units.

Pre-Mesozoic marbles, schists and granodiorites, Mesozoic marbles, schists, ophiolitic units,
and the limestone rocks in the study area are essential rocks in the study field. The units
which are covering the basis are defined as covering units. Paleogene aged rocks of Neogene
units are not discovered in this area, Neogene aged units are observed. Neogene aged units
are named as Porsuk Formation, Akpinar Limestones, Eminaga formation, Inonu Volcanite
and Aged basalts and Quaternary alluvials from bottom to top.

In previous studies, fossils were not observed in Porsuk Formation and the age of Porsuk
Formation was assumed as mid-upper Miocene with regional correlation. In this study,
fossils are discovered and age of this units determined as Pliocene.

Ormangiizle, Kizilcapinar, Bozalan, Kandilli and Inénii Faults are observed directed as west
to east in study field around Boziiyiik and Inonii inside Eskisehir Fault Zone. These faults are
observed that they are directed as NW-SE and WNW-ESE.

It is understood that the faults in this zone which are still keeping their seismic activities
linear to NW-SE directions, were effective for existence of Neocene stratigraphy in the
studied field. Faults linear to WNW-ESE directions determined that they have potential of
producing earthquake seen as Cukurhisar earthquake dated 2 February 1956.

Keywords: Neogene Stratigraphy, Eskisehir Fault Zone, Active Fault
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Erken Miyosen yash Cataldag Pliitonik Kompleksi KB Anadolu’da yer alir. CPK’nin
yiizeylenmesini siyrilma faylar ve iligkili makaslama zonlar1 denetlemistir. Bu ¢alismada
CPK’de meydana gelen deformasyonlarin mezo ve mikro O6lgekli yapisal ozellikleri
anlatilacaktir.

CPK’nin mezo 6lgekli yapisal 6zelliklerine bakildiginda farkli dogrultularda yapraklanmalara
sahip oldugu goriilmektedir. Bu yapraklanmalarin egimleri genel olarak 5-35° arasinda
degismektedir. Granitin kuzey kesimlerinde ise yapraklanmalarin egim yonleri kuzeye doner,
dogrultular1 ise Cataldag siyrilma fayi ile paralel hale gelir. Yapilan petrografik incelemeler
sonucunda elde edilen mikro yapisal unsurlar inceleme alaninda CPK’nin maruz kaldigi
deformasyonun iki farkli sicaklik araliginda gelistigini gosterir: (1) 600°C-450°C arasinda ve
(2) 450°C’den diisiik sicakliklarda meydana gelen deformasyonlar. 600°C-450°C araliginda
meydana gelen deformasyonlar igin kuvarslarda gozlemlenen tane smirt migrasyonu ve
sigilimsi mirmekit olusumlari 6rnek olarak gosterilebilir. 450°C’den diisiik meydana
gelen deformasyon ise tane donmesi ve kirilgan deformasyonu simgeleyen mikrofaylar
ile temsil edilir. ince kesitlerde yapilan mikroyapisal ¢alismalar, CPK da gézlenen her iki
deformasyonun da ayni gerilme yoniine sahip oldugunu gostermistir. Gerek derinde gelismis
stinek gerek ise sigda geligmis tizerleyen kirilgan deformasyon kuzey yonlii bir gerilmeye
isaret etmektedir ki bu da KB Anadolu’da literatiirde belirtilen yonler ile uyumludur. CPK’ya
ait biyotit ve muskovitler tizerinde yapilan “°Ar->*Ar yas tayinleri deformasyonun yagsini 20-
22 My olarak vermektedir.

Inceleme alanindan elde edilen tiim yapisal ve jeokronolojik veriler, CPK ve onun bir parcasi
oldugu KB Anadolu’nun Erken Miyosen doneminde gerilmeli bir tektonik rejim etkisine

maruz kaldigimi gostermektedir.

Anahtar Kelimeler: Cataldag Pliitonik Kompleksi, KB Anadolu, Siinek, Kirilgan
Deformasyon
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ABSTRACT

Located in NW Anatolia, Cataldag Plutonic Complex (CPC) is Early Miocene in age.
Exhumation of CPC was controlled by detachment faults and associated shear zones. In this

study, mesoscopic and microscopic scale structural properties of deformations developed in
CPC will be presented.

CPC have foliations in different orientations. Dip values of these foliations differ from 5 to
35°. In the northern part of the pluton, dip directions of foliations rotate towards the north
and their strikes become parallel to Cataldag detachment fault. Petrographic investigations
and microscopic scale structural features indicate that deformations in CPC develop in two
different temperature ranges: (1) deformations developed at 600-450°C and (2) deformations
developed at <450°C. Grain boundary migrations in quartz and myrmekite formations
are some examples for deformations which develop between 600-450°C. Deformations
that develop under 450°C are represented by subgrain rotations and microfaults which
characterize brittle deformation. Microstructures preserved in samples from CPC show that
these two deformation structures point out same extension direction. Both ductile deformation
at depth and overlying brittle deformation at shallower depths determine top-to-the-north
extensional deformation which is consistent with the previous structural studies in NW
Anatolia. “Ar-**Ar dating of biotite and muscovite separates from CPC yielded deformation
ages of 22-20 Ma.

Combined structural and geochronological data obtained from this study show that top-to-
the-north extension related deformation of CPC (and NW Anatolia at large) occurred during
the Early Miocene.

Keywords: Cataldag Plutonic Complex, NW Anatolia, Ductile, Brittle Deformation
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Obsidyen, dogal yollarla olugan volkanik kdkenli bir cam tiiriidiir. Lavin kristallesmeden
yiiksek hizda sogumasi ile olugmaktadir. Genellikle felsik lav akimntilarinin, sogumanin
hizli oldugu kenar boliimlerinde bulunmaktadir. Tirkiye’de en onemli iki obsidyen
kusagindan biri olan Dogu Anadolu (Erzurum ve Kars yoresi) Bolgesi obsidyen yataklaridir.
Ana hatlartyla Erzurum-Kars Platosu’na tekabiil eden volkanik saha, obsidyen yataklar
bakimindan zengin bir potansiyele sahiptir. Dogu Anadolu Bolgesi’nin ¢arpisma kokenli
riyolitik volkanizmaya ev sahipligi yapan kesimlerinde yilizeylenen obsiyenler, Miyosen ve
Pliyosen yasli riyolitik bilesimdeki felsik lav akintilarinin kenar bdliimlerinde hizli soguma
nedeniyle kristallesememis boliimlerinde olugsmaktadir.

Erzurum Bolgesi’nde; Pasinler ve gevresindeki mevkilerden Biiyiikdere, Kotandiizii ve
Calyazi koyleri ve civarlarinda yataklara rastlanmaktadir. Palandoken Dagi’nin gilineybati
kesiminde Baskdy civarinda yapilan arastirmalarda Palandoken Dagi kaynakli obsidyen
yataklarinin varlig: tespit edilmistir. Siyah renkli obsidyenlerin varlig1 Erzurum’un batisinda
kalan Sogiitlii Koyii’niin kuzeyinde yer alan tepelik alanda goriilmektedir. Kars yoresindeki
obsidyen yataklariin en 6nemlileri ise, Sarikamis ve civarinda konumlanmistir. Bu bélgedeki
obsidyen yataklar1 tektonik bir dag silsilesi olan Allahuekber Daglari’ndan beslenmistir.
Bolgede; Aras Nehrinin bir kolu olan Keklik Deresi’ndeki yataklardan alinan obsidyenin
kaliteli, parlak, agirlikli olarak siyah ve kahverengi renkten olustugu, Kagizman Y 6resinde
Yaglica Dagi civarinda yer alan yataklardan alinan obsidyen drneklerinin ise genellikle siyah
renkte oldugu goriilmektedir.

Obsidyen, paleolitik’ten giinlimiize kadar kullanim alani bulan ve “Diinya Dogal
Miras1” olarak koruma altina alinan, Anadolu kiiltiir tarihinde ve jeolojik yapisinda
onemli bir mineraldir. Kristal yapida olmadigindan, keskin kenarlari, molekiiler incelige
ulasabilmektedir. Bu 6zelliginden 6tiirii eski ¢aglardan beri ¢ok ¢esitli kesici ve delici alet
yapiminda kullanilmaktadir. Obsidyenler, bolgede basta siistagi ve taki yapiminda olmak
iizere, t1p, ingaat gibi pek ¢ok sanayi alaninda kullanim alani bulmaktadir ve iilke ekonomisine
onemli katkilar saglamaktadir. Bu g¢alismada; Dogu Anadolu (Erzurum ve Kars yoresi)
Bolgesi obsidyen yataklar1 ve Kars’in kuzeybatisinda yer alan Senkaya-Gaziler yoresindeki
Kizilkilise Yaylasinda genis bir alana yayilmis olan obsidyenler incelenmektedir.

Anahtar Kelimeler: Obsidyen Yataklari, Dogu Anadolu, Erzurum, Kars, Tiirkiye
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ABSTRACT

Obsidian, a volcanic glass is a type of natural means. With high-speed cooling crystallization
consists of lava. Generally felsic lava flows, rapid cooling is that the edge parts. Eastern
Anatolia in Turkey, which is one of the two most important obsidian generation (Erzurum and
Kars region) in obsidian beds. Corresponding to the outline of the Erzurum-Kars Plateau
volcanicfield, has a rich potential in terms of obsidian deposits. Rhyolitic volcanism in Eastern
Anatolia Region, which houses parts of the collision-based cropping obsiyenler, Miocene and
Pliocene rhyolitic composition due to rapid cooling of felsic lava flows kristallesememis edge
portions consist of sections.

Erzurum Region, Pasinler positions in and around the Biiyiikdere, Kotandiizii and Calyazi
deposits found in the villages and in the vicinity. Palandoken Mountain in the southwestern
part of Palandéken studies from around Baskdy obsidian outcrops have been identified. The
presence of obsidian black color hilly area of Erzurum is located in the north west part of
the village of Sogiitlii. The most important of obsidian deposits in the province of Kars,
located in and around Sartkamuis. Tectonic obsidian deposits in this region are a mountain
range mountains fed Allahu Akbar. Region, Partridge Brook is a tributary of the Aras River
deposits of obsidian from the high-quality, glossy, mainly composed of black and brown
colors, Kagizman Region obsidian samples from deposits in the vicinity of Mount Gudgeon
is usually black in color observed.

Obsidian, which find Palaeolithic to the present day, and the « World Natural Heritage» taken
under the protection of the Anatolian cultural history and geological structure, an important
mineral. Crystal structure, there is no sharp edges, molecular fineness can be reached. Due
to this property, since ancient times used to make a wide variety of cutting and grinding tools.
Obsidian in the region, particularly in the gem and jewelry making, medicine, and find use
in a variety of industries such as construction and provide significant contributions to the
countrys economy. In this study, the Eastern Anatolia (Erzurum and Kars region) in beds
and Kars to the northwest of obsidian Senkaya-Veterans Kizilkilise Plateau region with a
broad range of obsidian examined.

Keywords: Obsidian Sources, Eastern Anatolia, Erzurum, Kars, Turkey
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Bu caligma Malatya Havzasi’'ndaki Mastrihtiyen pelajik istiflerinin mikrofasiyes 6zelliklerini
ve ¢oOkelim ortamlarii belirlemek amaciyla yapilmistir. Arazi calismalarindan, ince
kesitlerden ve paleontolojik bulgulardan elde edilen veriler 1s18inda, incelemeye konu olan
birimlerin ortamsal ve ¢okelim kosullari ortaya konulmustur.

Malatya Havzasi’ndaki Mastrihtiyen istifleri en iyi Yesilyurt ve Hekimhan alanlarinda
gozlenir. Yesilyurt alaninda, ¢amurtasi-marn ardalanmasindan olusan Mastrihtiyen yasl
Kapullu Formasyonu ¢alisma konusunu olusturur. Yesilyurt alaninda {i¢ adet stratigrafik
kesit olgiilmiis ve 159 adet ince kesit ornegi hazirlanmistir. Hekimhan alaninda 990 m
kalinligindaki g¢amurtagi-marn ardalanmasindan olusan Mastrihtiyen yasli Kdsehasan
Formasyonu ve Kkilli kirectasi-karbonatli ¢amurtagi ardalanmasindan olusan Zorbehan
Formasyonu iizerinde ¢alisilmistir. Bu alanda, tek bir stratigrafi kesiti 6l¢iilmiis ve fasiyes
analizi i¢in 40 adet ince kesit 6rnegi hazirlanmistir. Karbonat kayalar i¢in ti¢ farkli siniflama
yontemi ve baslica ortamsal siniflama sistemleri ve Standart Mikrofasiyes Siiflama (SMF)
modeli kullanilmigtir. Malatya Havzasi’ndaki Maastrihtiyen pelajik istifi, mikrofasiyes
ozelliklerine ve fosil igeriklerine gore bes farkli fasiyes tipine ayrilmistir. Bunlar; RMF 3
(SMF 8) yamag oniinde ¢okelmis foraminiferli marn; RMF 5 (SMF 3) havzada ¢okelmis
fosilli marn; RMF 9 (SMF 5) yamag/yokus ortasi/dig yokusta ¢okelmis kalkarenitik marn ve
biyoklastik kirectasi; RMF 15 (SMF 6) agik deniz/yamacgta ¢okelmis rekristalize biyoklastik
kiregtast ve SMF 24 ise resif ardi ortamda ¢okelmis biyoklastik kiregtagidir.

Sonug olarak, elde edilen veriler havza kenarmin onceleri diisiiniildiigii kadar diizenli
olmadigini ortaya koymaktadir. Malatya Havzasi’nin 20-25 km genisliginde bir karbonat
yokusu platformu oldugunu ve havza kenarmin faylar ve akarsu kaynakli silisiklastik tortul
girdisi gibi bazi etkiler sebebiyle diizensiz yapida oldugunu belirlenmistir. Ek olarak, tortul
cokeliminin organizma etkisi, dalga etkisi ve tektonik aktivite gibi nedenlerden dolay1 yanal
ve diisey yonde kisa mesafelerde degistigi ortaya konmustur.

Anahtar Kelimeler: Mikrofasiyes, Stratigrafi, Mastrihtiyen, Malatya Havzasi
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ABSTRACT

This research is made for determining the microfacies and depositional environments of the
Maastrichtian pelagic sequences in Malatya Basin. In the light of the data obtained from field
studies, thin sections and paleontological evidences, we have proved the presence of various
environmental and depositional factors of the Malatya Basin.

Maastrichtian sequences in Malatya Basin can be best seen around Yesilyurt and Hekimhan
areas. In the Yesilyurt area, Maastrichtian mudstone-marl alternation of Kapullu Formation
is the main subject of this study. Three stratigraphic sections were measured and 159 thin
section samples were prepared from the Yesilyurt area. In the Hekimhan area, we focused
on 990 m thick Maastrichtian mudstone-marl alternations of the Késehasan Formation
and clayey limestone-carbonate mudstones of the Zorbehan Formation. In this site, we
measured a single stratigraphic section and prepared 40 thin sections for facies analysis. We
used three different limestone classifications for carbonate rocks and major environmental
classification systems and Standart Microfacies Classification (SMF) models. We divided
Maastrichtian pelagic sequence in Malatya Basin into five different facies types according
to their microfacies properties and fossil content. These are; RMF 3 (SMF 8) is foraminifera
bearing marls deposited in front slope;, RMF 5 (SMF 3) is fossiliferous marls deposited in
the basin; RMF 9 (SMF 5) is calcarenitic marl and bioclastic limestones deposited in slope/
mid-ramp/outer ramp; RMF 15 (SMF 6) is recrystallized bioclastic limestones deposited in
open marine/slope and SMF 24 is bioclastic limestone deposited in back reef environment.

As a result, the obtained data points out that ancient basin margin was not as regular as it is
previously thought so. It was proved that the Malatya Basin was a 20-25 km wide carbonate
ramp platform and basin margin was irregular due to some disturbances such as faults or
siliciclastic input via river channel. In addition, it has been found that sediment deposition
varies in short distances depending on organism effect, wave agitation and tectonic activities.

Keywords: Microfacies, Stratigraphy, Maastrichtian, Malatya Basin
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ABSTRACT

The Berkine sub-basin is a vast Paleozoic depression in which the basement is located at
more than 6,000 m in depth. This intra-cratonic sub-basin is located in the northeastern part
of the Saharan platform. It has an overall surface area of 102,395 km? and is one of the most
important hydrocarbon-producing basins. It is characterized by a thick sedimentary cover
deposited during the Paleozoic and Mesozoic periods.

The basin is formed by two different structural domains, a central domain highly structured
and western domain loosely structured with a tilted block and remounted progressively
back toward the northwest with a differential Hercynian erosion has created the Devonian
Pinchout under unconformity that are poorly defined. Such traps can be the namely targets
oil included the Gedinnian reservoir who is formed by two litho-stratigraphic units, the
massive sandstone unit “b” and ferruginous sediments of Unit “c”.

The logging correlations of Gedinnian revealed the presence of three zones of pinchout;
zone ZAR-1, REN-1 zone and zone of ZEN-1 that are also proven by the interpretation of the
combined isochronal maps and isopach maps.

This work is made on the mapping of such traps using a more sophisticated technique than
the structural seismic; it is the seismic inversion of a model of acoustic impedance.

The acoustic impedance cube generated has highlighted the partial pinching out of the
Gedinnian at the well ZEN-1 by following the total disappearance of the unit “c” and the

partial erosion of the unit “b”".

Keywords: Berkin, Reservoir, Sedimentology, Acoustic Impedance, Seismic Inversion,
Termination Of Pinchout
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Alt Kretase derin denizel tiirbiditik kirintililari ile temsil edilen Caglayan Grubu Tiirkiye’nin
kuzeyindeki Karadeniz Bolgesi’nde Erken Kretase donemine ait tek kirmntili istifi olmasi
bakimindan 6nem arz etmektedir. Alt Kretase kirmtililarinin en iyi gézlenebildigi alanlar
Zonguldak Ereglisi ve Inebolu arasindaki Zonguldak Havzasi, Ulus ve Safranbolu arasindaki
KD-GB uzanimli Ulus Havzasi ve Boyabat-Hanonii boyunca yaklasik KB-GD dogrultusunda
uzanan Sinop Havzasidir.Alt Kretase kirmtililar1 Ulus ve Sinop Havzalarinda derin denizel
tirbiditik 6zellikteki Caglayan Grubu, Zonguldak ve Amasra ¢evresinde ise si1g denizel self
ortamina ait ¢Okeller ile temsil edilmektedir.

AltKretase istifine ait kirintilarin kuzeyden Dogu Avrupa Platformu’ndan mi, yoksa glineyden
Tetis’in eklenir prizmalarindan mi beslendigi 6nemli bir sorudur. Bu sorunu ¢6zmek amaci
ile Orta Pontidler’deki Alt Kretase yasli Caglayan Grubu genis bir alanda klastik zirkon
analizi ve petrografi amagli 6rneklenmistir.

Kastamonu-Kiire arasindaki alandan alinan Alt Kretase kumtasi 6rneklerindeki zirkonlar
arasinda Paleoproterozoyik zirkonlar 6nemli bir populasyon tutmaktadir; bu durum
kaynak alan olarak kuzeyi, Dogu Avrupa Platformu’nu gdstermektedir. Yapilan petrografik
gozlemler kumtaglarinin ana bilesenlerinin degisik kokenlere isaret eden kayag¢ parcalari
yaninda, plajiyoklas, alkali feldspat ve kuvars mineralleri oldugunu géstermistir. Kumtaslari
tali oranlarda muskovit, biyotit, epidot, glokonit, apatit, zirkon ve opak mineraller de
icermektedirler. On sonuglar Caglayan Grubu’nun &nemli 6lciide kuzeyden beslendigine
isaret etmektedir. Bu sonug, teyit edildigi takdirde, Karadeniz’in Erken Kretase’de agik
olmadigint géstermektedir.

Anahtar Kelimeler: Orta Pontidler, Caglayan Grubu, Erken Kretase, Kaynakalan,
Kirintizirkon Yaslari
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ABSTRACT

The Caglayan Group, represented by deep marine tubiditic clastics, isanimportantunit,
due to being the unique clastic succession developed in the Early Cretaceousperiod
in the Black Sea region, northern Turkey. The best areas whereexposures of the Lower
Cretaceous clastics observed are; the Zonguldak Basin between Zonguldak Eregli and
Inebolu,the NE-SW trending Ulus Basin between Ulus and Sabranbolu and approximately
the NE-SW trending the Sinop Basin formeda long the Boyabat—Hanéniiregions. The Lower
Cretaceousclasticsarere presented by deep marine tubiditiesin the Caglayan Group in the
Ulus and Sinop Basins, and by shallow marine clastics representing shelf environmetaround
Zonguldak and Amasraregions.

Itis animportant issue that whether the clastics of the Lower Cretaceoussuccessionsare derived

from East European Platformto the north, or from accretionaryprisms of Tethystothesouth.
For the purpose for solvingof the problem, theLower Cretaceous Caglayan Groupis sampled
for detritalzircon analysis and petrography.

The detritalzircons of Paleoproterozoicage obtained from Lower Cretaceous sandstones
taken between Kastamonu-Kiire region forma significant population within the age groups,
and indicates the East European Platform tothenorth as theprovenance of thesandstones.
Petrographic observations showed that the main components of the sandstones are beside
various rock fragments, plagioclase, alkali feldspar and quartz.In addition, they contain
minor muscovite, biotite, epidote, glauconite, apatite, zircon and opaque minerals. The
preliminary results indicate that the Caglayan Group could have been derived mostly from
the north. If this result is confirmed, it will show that the Black Sea was not open during Early
Cretaceous.

Keywords: Central Pontides, The Caglayan Group, Early Cretaceous, Provenance,
Detrialzircon Ages
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Bu caligma, Sultansazligi Havzasi’nin agilma yasimin tespit edilmesine iliskin baz1 jeolojik
verilerin toplanmas1 amaci ile yapilmistir. Havza’nin her iki kenarindaki birimlerin litolojik,
stratigrafik ve yaslar bakimindan biiytlik bir benzerlik sundugu saptanmistir. Ornegin Orta
Miyosen yash Develi, 7.9 +£0,2 my. Yash Sarica, 7,9+ 032 my yash Tekkedag, 5.6 +£0,3 my
yasli, Kadimasat volkanitleri (Dénmez ve dig,2003,2005), ile 5,1+ 0.3 my yash Kizilkaya
1gnimbiriti’nin (Schumacher ve dig. 1990) Havza’nin hem dogu hemde bat1 kenarlarinda
varlig1 tesbit edilmistir. Ozellikle burada klavuz bir seviye olusturan ve havzanin dogu ve
bat1 kenarindaki kendinden onceki tiim volkanitlerin yer yer iizerinden akan yer yer onlara
stvanan Kizilkaya ignimbiriti’nin varliginin ¢ok énemli oldugu goriilmiistiir. Bélgede cok
iyi tanimlanmis olan Kizilkaya ignimbiritinin doguda Sultansazligi’nin en dogu kenarina,
Develi ilgesine kadar uzanmis oldugu ve Sarica volkanitine sivandigi tesbit edilmistir.
Sultansazligi Havzasi’nin her iki kenarindada yiiksek platolari olusturan Kizilkaya
ignimbiriti Havzanin igerisinde hi¢bir alanda gézlenmez. Yine bolgenin detayli olarak
hazirlanmis jeoloji haritasindanda goriilebilecegi gibi (Donmez ve dig, 2003, Tiirkecan ve
dig, 1998) bu kadar genis bir alanda yayilim gosteren Kizilkaya ignimbiriti, kuzey-kuzeydogu
yoniinde akamamis, bolgede KD uzanimli olarak yer alan ve Sarica volkanitinin zamansal
eslenigi olan Tekkedag volkanitlerinin giiney eteklerine Sivanmistir. Yaklagik 5 milyon yil
once, Kizilkaya ignimbiriti’nin etkin oldugu dénemde, Sultansazligi Havzasi’nin heniiz
acilmadigini, Havza’nin dogu ve bati kenarlarinda yer alan ve yer yer biiyiik yiikseltileri
olusturan volkanitlerin bir arada oldugunu, Kizilkaya Ignimbiriti’nin bu volkanitlere kadar
uzandigini, ancak volkanitlerin ignimbirite bir set olusturarak kuzey-kuzeydogu yoniinde
akmasini engelledigini sdyleye biliriz. Bélgede yapilan detayli calismalarda, bélgenin kilavuz
birimlerinden birininde 3.0 +0,1 milyon yash (Innocenti ve dig., 1975) Incesu ignimbiritinin
oldugu gériilmiistiir. incesu 1gn1mb1r1t1 bdlgenin jeolojik haritasindanda goriilecegi gibi
(Dénmez ve dig. 2003, 2005) ¢ok genis bir alanda yiizeylenir. Ignimbiritler, Sultansazlig
havza’sinin KD’sunda yer alan Himmetdede ilgesinden (KAY SERI) GD’da Bakirdag il¢esine
yani Toros Daglarina kadar uzanir. Ancak ¢ikis merkezi Kayseri il merkezinin hemen giiney
kenari-Kogdag civari olan ve yiizlerce kilometre uzaklara yayilan Incesu ignimbiriti, hemen
bitisigindeki Sultansazlig1 Havzasi’nin higbir yerinde gézlenmez. Cikis merkezinden KB,
K, KD, D ve GD yoniinde akan Incesu ignimbiriti, giiney-giineydogu yoniinde akamamis
olup, ancak Tekkedag ve Sarica volkanitlerinin kuzey yamaglarina sivanmisti. SONUC
OLARAK: 5 milyon yil yash Kizilkaya ignimbiritinin Sultansazliginin her iki kenarinda
yiiksek platolart olusturacak sekilde yer almasina karsin, havza igerisinde gozlenemeyisi
ve Tekkedag volkanitlerinin giiney eteklerine Sarica volkanitinin ise dogu-kuzeydogu
yamaglara sivanarak kuzey-kuzeydogu yoniinde akamamasi, buna karsin 3 milyon yil
yash Kogdag ¢ikis merkezli Incesu ignimbiriti’nin ise Tekkedag ve Sarica volkanitlerinin
kuzey-kuzeydogu yamaglarina sivanarak giineye Sultansazligi Havzasina dogru akamamis
olmas1 oldukca dnemlidir. 3 milyon yil dnce bolgede basta Tekkedag ve Sarica volkanitleri
olmak {iizere tiim birimler heniiz pargalanarak birbirlerinden ayrilmamis olup, yaklasik
KD-GB yoéniinde uzanan bir dag silsilesini olusturuyorlardi. Bu veriler 1s1ginda rahatlikla
sOyleyebilirizki Sultansazligi Havzasi giiniimiizden 3 milyon yil &ncesine kadar heniiz
acilmamist1.

Anahtar Kelimeler: Sultansazligi, Kayseri, Basen, Jeokronoloji, Volkanizma
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ABSTRACT

This study has been conducted to collect some geological data related to the opening age of
Sultansazligi basin. It was understood that the units of both sides show similarity in lithology,
stratigraphy and age. For example, Middle Miocene aged Develi volcanites, 7.9+0.2 Ma.
aged Sarica volcanite, 7.9 £ 0.32 Ma. aged Tekkedag volcanite, 5.6 £0.3 Ma. aged Kadimasat
volcanites (Donmez et al, 2003, 2005 ) and 5.1 +0.3 Ma.aged Kizilkaya ignimbrite
(Schumacher et. al., 1990) are present at both sides of the basin. Especially the presence of
Kizilkaya ignimbrite which is a marker level flowed and plastered on all the oldest volcanites
in both west and east sides of basin is very important. It was observed that the well-known
Kizilkaya ignimbrites have reached to the eastern most side of Sultansazligi (Develi Town)
and plastered on Sarica volcanites. Kizilkaya ignimbrite forming the high plateaus in both
sides of Sultansazligi basin can not be observed anywhere in the basin. As we can see from
the detailed geological map of the area (Dénmez et. al., 2003, Tiirkecan et al., 1998) widely
spreading Kizilkaya ignimbrite couldn 't flow in north-northeast direction and plastered to
the south part of Tekkedag volcanites which lie north-south are contemporaneous of Sarica
volcanites. Firstly: we conclude that five million years ago , the time when Kizilkaya ignimbrite
has been erupted, Sultansazligi basin has not been opened yet. The volcanites which formed
the heights in both sides of basin were attached together. Kizilkaya ignimbrite has reached to
these volcanites and volcanites have formed a barrier to prevent the flowing of ignimbrites
in north-northeast direction. Secondly: As a result of the detailed observations in the region
it was concluded that 3.0+0.1 Ma. aged Incesu ignimbrite is one of the marker units of the
area, (Donmez et al., 2003, 2005). Incesu ignimbrite has wide outcrops. Ignimbrites lie from
Himmetdede town North-east of Sultansazligi basin (Kayseri) to Bakirdag town in south-
east that is Taurus Mountains. The eruption center of Incesu ignimbrite is Kogdag just south
of Kayseri town. Although it has been spreaded to hundred kilometers away, we cant see
its outcrops in Sultansazligi basin near vicinity. Incesu ignimbrite has been spreaded from
eruption center to northwest, north, northeast, east and southeast, but it couldnt flow to
south-southeast direction and plastered to north sides of Tekkedag and Sarica volcanites. As
A Conclusion: we see that although five million years aged Kizilkaya ignimbrite has formed
heights in both sides of Sultansaligi and it is absent inside of the basin. It has been plastered
to south of Tekkedag volcanites and east-northeast side of Sarica volcanites and couldnt
flow in north-northeast direction. However, three million years aged Incesu ignimbrite which
has eruption center in Kogdag, has been plastered to north-northeast side of Tekkedag and
Sarica volcanites and couldnt flow south to Sultansazligi basin. In the light of these data,
we can say that Sultansazligi basin has not been opened yet three million years ago. All the
units of region, Tekkedag and Sarica volcanites included, has not been detached yet and have
formed a northeast-southwest oriented mountain range. Threrefore, Kizilkaya ignimbirite
which was placed south of this mountain range, couldn't flow in North-northeast direction
and Incesu ignimbirite which was placed North of this mountain range couldn’t how in
South-southeast direction (Sultansazligi direction)

Keywords: Sultansazligi, Kayseri, Basin, Geochronlogy, Volcanism
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Arsenik, diisik konsantrasyonlarda dahi g¢evreye toksik olan agir metaller-metalloidler
arasinda yer almaktadir. Arsenopirit, As igeren dogal olusumlar i¢erisinde en yaygini olmasina
ve ¢evresel onemine karsin, dogal ve antropojenik kosullarda stabilitesi, jeokimyasal ayrisma
reaksiyonlari, ortamin fiziksel kosullar1 ile mikrobiyal faaliyetlerin bu siireglere etkisi
hakkinda bilgilerimiz sinirlidir. Sunulacak bu ¢alismada, arsenopiritin oksidasyonunu ve As
salinimini etkileyen biyojeokimyasal faktorler laboratuar ve arazi kosullarinda detayli olarak
aragtirtlmistir. Laboratuar ¢alismalari, biyolojik ve kimyasal olarak farkli sicaklik (4, 10, 25
°C) ve pH (2,4) kosullarinda gergeklestirilerek, oksidasyon ortaminin fiziksel 6zellikleri ile
biyolojik reaksiyonlarin arsenopiritin ayrismasi iizerindeki etkileri ortaya konmustur.

En yiiksek As konsantrasyonu 25 °C’de 205,6 mg/L olarak oksijence zengin, asidik
kosullarda ve mikroorganizmanin dahil oldugu deneylerde Ol¢iilmiistiir. 25 °C ve pH 2
kimyasal deneylerde ayn1 deger 18,2 mg/L olarak tesbit edilmistir. Biyolojik deneylerde en
diisiik As konsantrasyonu 4°C’de 12 mg/L, ayni deger kimyasal deneylerde 2,03 mg/L olarak
Ol¢lilmiistiir. Bu veriler, artan sicaklikla birlikte arsenopiritin daha hizli ayristigini1 ve buna
bagli olarak As salinimimin arttifini gostermistir. En yiiksek Fe  konsantrasyonu arsenopirit
deneylerinde oldugu gibi 25 °C pH 2 biyolojik deneylerinde 152,8 mg/L olarak 6l¢iilmiistiir.
Ancak pH 2 biyolojik deneylerinde deney sonunda Fe,  konsantrasyonu 57,6 mg/L ya diigmiis
bununla uyumlu olarak As konsantrasyonuda 187,6 mg/L olarak 6l¢iilmiistiir. Bu sonuglar,
biyolojik olarak iiretilen Fe- hidrooksitlerin As’in saliniminda ve tasiniminda etkili oldugunu
gostermistir. Elde edilen bu sonuglar, deneyler sonucunda arsenopiritler lizerinde yapilan
SEM-EDX caligsmalari ile de uyumludur. Bu ¢alisma igin, arazi olgiimleri Balikesir-Balya
Pb-Zn maden atik sahasinda siirdiiriilmektedir.

Balikesir-Balya Pb-Zn maden atig1 gevresindeki asidik yiizeysel sularinda (pH<3) minimum ve
maksimum As konsantrasyonu sirasiyla 3,5-5,6 mg/L olarak dl¢iilmiistiir. Yapilan molekiiler
biyolojik g¢alismalar sonucunda, maden atiklar1 ve dere sedimentlerinde arsenopiritin
ayrigmasina neden olan mikroorganizmalarin tespit edilmesi, deneysel ¢alismalarda ortaya
konan biyojeokimyasal siireclerin arazi kosullarinda da etkin oldugunu 6nermektedir. Elde
edilen sonuglar, bu ¢aligma kapsaminda detayli olarak sunulacaktir.

Anahtar Kelime: Arsenopirit, Asit Maden Sahasi, Biyojeokimya, Mikroorganizma
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ABSTRACT

Arsenic is called as one of the heavy metals-metalloids which is toxic in the environment at
low concentration. Despite the common occurrence in natural conditions and environmental
risk and significance of arsenopyrite, our knowledge is limited about the stability and
geochemical decomposition reactions of arsenopyrite in natural and anthropogenic
environments. Futhermore, little is known the effect of physical conditions of oxidizing
environments and microbial processes on weathering of arsenopyrite. Biogeochemical
factors controlling oxidation of arsenopyrite and As release were examined at laboratory
and the field conditions in detail. The laboratory experiments were set up as biological and
chemical at various temperature (4, 10, 25 °C) and pH conditions (pH 2,4) to elucidate the
effect of physical conditions and microbial processes on oxidition kinetic of arsenopyrite.

The highest As concentration was measured as 205,6 mg/L in the experiments (25 °C ) carried
out with microorganism under oxygen—rich, acidic conditions. The same value was 18,2 mg/L
at 25°C and ph2 chemical experiments. While the lowest As concentration was measured 12
mg/L at 25 °C biological experiments. A same value was 2,03 mg/L in chemical experiments.
With decreasing pH and higher temperature, As concentration increased indicating fast
weathering kinetic of arsenopyrite. The highest As concentration Fe, , concentration, like
arsenopyrite experiments, was measured 152,8 mg/L at 25°C, Ph 2 biological experiments.
However, at the end of the experiments Fe, , concentration decreased to 57,6 mg/L in pH 2
biological experiments in accordance with As concentration was measured 187,6 mg/L. These
results indicated that Fe oxides produced by biological reactions may regulate release and
transport of As from the source. These determinations are consistent with our SEM analysis.

The field studies were done at Balikesir-Balya Pb-Zn Mine waste site. Respectively the high
As concenration was measured 3,5-5,6 both in the acidic surface water and around the waste
site. Molecular biological tecniques carried out in the mine wastes and the surface sediments
of spring located around the waste revealed a diverse microbial population indicating that
the similar biogeochemical reactions to the experimental one may occur in the field site.

Keywords: Arsenopyrite, Acid Mine Sites, Biogeochemistry, Microorganism
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Ege Denizi’nin kuzey dogusunda yer alan Ergene Nehri; hizli niifus artisi, endiistriyel
atiklar, tarim alanlarinda kullanilan bir takim kimyasallar ve evsel atiklardan gelen kirlilikten
etkilenmektedir. Metallerin (Al, As, Cr, Cu, Fe, Mn, Ni, Pb, V andZn) dagilimi ve kaynaklarinin
belirlenmesi igin 24 yiizey sediment 6rnegi alinarak; sediment kalitesi ve ekotoksikolojik
risk durumu, zenginlesme faktorii (EF) ve farkli sediment kalitesi parametreleri (SQGs)
kullanilarak aydmlatilmistir.

Sediment 6rneklerindeki metal konsantrasyonlari toplam ¢oziiniirlestirme isleminden sonra
ICP-MS aleti kullanilarak belirlenmistir. Element ol¢iimlerinin dogrulugu NIST SRM
2710(Montanasedimenti) referans malzemesinin olglimiiyle kontrol edilmis. Referans
ornekteki elementlerin Slgililen degerleri ile verilen referans degerleri arasinda 0 ile %7
arasinda degisen farkliliklar bulunmustur. Zenginlesme faktorii hesabinda ¢alisma alanini
temsil edecek kirlilik 6ncesi metal degerlerine ulasilmamuistir. Bu nedenle seyldeki ortalama
metal konsantrasyonlari kirlilik 6ncesi metal degerleri olarak kullanilmistir.

Elde edilen sonuglara gore elementlerin minimum maksimum ve ortalama degerleri mg kg—1
olarak sirastyla: Al 40610 - 96090 (74868), As 11 - 52 (25), Cr 95 - 304 (160), Cu 23 -203
(65), Fe 13950 - 41790 (28251), Mn 133 - 865 (352), Ni 19 - 155 (70), Pb 77 — 145 (100), V
258 - 966 (483) ve Zn igin 74 - 388 (189) “dir.

EF degeri sonuglarina gore Ergene nehri sedimentleri Cu, Fe, Mn ve Ni agisindan normal
jeolojik degerlere paralellik gosterirken; As, Cr, Pb, V ve Zn igerigi bakimindan orta derecede
kirletilmistir. Ergene nehri havzasindaki tarimsal ve endiistriyel faaliyetlerin yogunlasmasi
nehir sedimentlerinin As, Cr, Pb, V ve Zn gibi metallerle kirlenmesine neden olmustur. SQGs
verileri sedimentte yasayan canlilarin As, Cr, Cu, Pb ve Zn ‘dan olumsuz etkilendikleri
gostermektedir

Anahtar Kelimeler: Ergene Nehri, Sediment Kalitesi, Kirlilik, Metal, Zenginlesme Faktorii

120



66. Tiirkiye Jeoloji Kurultayt 1-5 Nisan/April 2013 66™ Geological Congress of Turkey

ANTHROPOGENIC METAL POLLUTION IN THE
SURFICIAL SEDIMENTS OF THE ERGENE RIVER, TURKEY

Mihri Hallv®, Erol Sart®, Mehmet Ali Kurt
“Edirne Ethnography and Archeology Museum, 22020 Edirne, Turkey
bInstitute of Marine Science and Management, Istanbul University, 34134 Istanbul, Turkey
“‘AdvancedTechnologyEducation, Researchand Application Center, Mersin University,
33358 Mersin, Turkey
(erolsari@istanbul.edu.tr)

ABSTRACT

The Ergene River in the north eastern part of the Aegean Sea have been adversely affected by
ever increasing population, industrial activities, densely used chemical drugs and fertilizer
heavily used in agriculture as well as domestic wastes. 24 freshly deposited sediment samples
were collected from Ergene River and its tributary in order toinvestigate the distributions and
source of metals (Al, As, Cr, Cu, Fe, Mn, Ni, Pb, V and Zn) as well as to assess to the sediment
quality and ecotoxicological risk using different sediment quality guidelines (SQGs) and
enrichments factors (EF).

Sediment samples were analyzed for metalsby using Inductively Coupled Plasma-Mass
Spectrometry (ICP-MS) after a total digestion. The accuracy of the selected elements
analyses was checked by analyzing the reference material NIST SRM 2710(Montana soil).
The difference between the measured and reference concentrations were generally between ()
and 7%. The regional geochemical background values for metals are not available. Thus, we
adopted the geochemical average shale values for EF calculation.

The range and average concentrations measured in mg kg™ were 40610 - 96090 (74868) r
Al 11-52 (25) for As, 95 - 304 (160) for Cr, 23 -203 (65) for Cu, 13950 - 41790 (28251) for
Fe, 133 - 865 (352) for Mn, 19 - 155 (70) for Ni, 77 - 145 (100) for Pb, 258 - 966 (483) for
Vand 74 - 388 (189) for Zn.

The results of EF reveal that the sediments of the Ergene River were not polluted for the
view in Cu, Fe, Mn and Ni, moderately polluted in As, Cr, Pb, V and Zn.intensification of
agriculturalandindustrialactivitieswithintheriverbasinhavecausedconsiderableincrease  of
heavymetalssuch as As, Cr, Pb, V andZn, in thesurfacesediments of the Ergene River.The
concentration of As, Cr, Cu, Pb and Zn are likely to result in harmful effects on sediments
dwelling organisms which are expected to occur occasionally, as suggested by the SQGs.

Keywords: Ergene River, Sediment Quality, Pollution, Metals, Enrichment Factor
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ABSTRACT

The present study is the first of its type in medical geology, the new disciplinary field of
science in Iraq. It is concerned with the relationship between various natural geological
factors and their adverse effects on plant, animal and public health and the appearance of
endemic diseases, or the relationship between the geosphere and health.

Seven localities belonging to three areas in Northern Iraq were chosen for the research
project as a good example case study to start the medical geology research. Geochemical
anomalies appeared in some major and trace elements either as an enrichments leading to
toxicity levels or as a decrease leading to a deficiency. The degrees of toxicity and deficiency
were calculated and found to be variable within the same locality (between samples) and
within different localities. It has been shown that the sources of the pollution are of two
types, geogenic origin due to the hydrothermal deposits. These deposits had the major role
in the distribution of chemical elements at this area. The second type of pollution is of an
anthropogenic origin.

There are higher concentrations of uranium and high radiation pollution at two localities. The

first was at locality where the source of pollution was geogenic of hydrothermal origin, i.e.
mineralization within fractures and joints in the host rocks underlying the soils. The second
was at locality where the source of pollution was anthropogenic origin, the Yellow Cake,
consisting of (80%) of radiant Uranium Oxide (UO,). There is an increase in Cancerous
Diseases at the last location caused by an unusual increase in Uranium concentrations and
the radiation pollutions in this area. There has been no recorded study or any medical report
from a health establishment linking this relationship between this element or other elements
and the endemic diseases at the areas of study.

For the first time in Iraq, the potential toxicity degrees, elemental deficiencies and radiations
resulting from higher concentrations of Uranium have been fixed on a medical geological

map for Iraq.

Keywords: Medical Geology, Geogenic, Anthropogenic, Contamination, Iraq.
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Jeotermal enerji kaynaklari genellikle ¢evre dostu olarak bilinir. Ancak, jeotermal enerjideki
hizli gelisme bunun boyle olmadigimi gdstermektedir. Eger dogru 6nlemler alinmaz ise,
yiiksek konsantrasyonlara sahip agir metal igeren jeotermal akigkanlarin su kaynaklarina
etkisi oldukga yiiksek olabilir. Ulkemizde, jeotermal enerji kaynaklarina yénelik arastirmalar
ve sondajlar son yillarda hizla artmistir. Bunun sonucu olarak, 6zellikle Bati Anadolu’da
jeotermal i¢in son derece Oonemli (Gediz Grabeni, Biiyiikk Menderes Grabeni ve Simav
Grabeninde) olan bazi sahalarda, yanlis uygulamalar sonucu yiizey ve yeraltisularinda hem
fiziksel hem de kimyasal degisimler gdzlenmistir. Bu ¢aligma kapsaminda, son dénemlerde
Tiirkiye giindeminde yer alan Alasehir gibi jeotermal sahalarda acgiga ¢ikan akiskanin su
kaynaklarina etkisi irdelenmistir. Genel olarak, bu sahalardaki jeotermal akiskanlar yiiksek
konsantrasyonlara sahip arsenik (431 ppb), bor (100 ppm) ve flor (2 ppm) gibi elementleri
icermektedir. Bu akigkanlardaki bu yiiksek konsantrasyona sahip elementler alandaki soguk
su kaynaklarini etkilemektedir.

Anahtar Kelimeler: Jeotermal Akiskan, Yeraltisuyu, Su Kalitesi, Agir Metal
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ABSTRACT

Geothermal energy is generally accepted as being an environmentally benign energy
source. Geothermal development has shown that it is not completely free of impacts on the
environment. In essence, with its high heavy metal constituents, geothermal fluid is known
to have significant impacts on water resources when disposed in an uncontrolled manner.
Geothermal research and drilling is densely increased in recently years in Turkey. In parallel
to developing geothermal energy applications especially some geothermal field (Gediz,
Buyuk Menderes and Gediz Graben etc.) inwestern Anatolia, many sites are now experiencing
problems associated with geothermal fluid effects physical and chemical properties of cold
water resources. Being one of these sites, such as Alasehir Geothermal Site is studied in this
study and problems associated with geothermal fluid effects on water resources are assessed.
Generally, the geothermal fluid originating from these sites includes high concentration of
arsenic(431 ppb), boron(100 ppm) and flour(2 ppm) elements. Particularly, the uncontrolled
discharges of geothermal fluid contained high levels of heavy metals have been effected
water resources of the area.

Keywords: Geothermal Fluid, Groundwater, Water Quality, Heavy Metals
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Paleosol, fosil toprak, eski toprak kalintis1 ya da geg¢miste olugsmus olan toprak olarak
tanimlanir ve bu nedenle olusum zamaninin gevresel kosullarini yansitir. {1k bakista 6zelliksiz
goriindiiklerinden, paleosolleri arazide tanimlamak ve ayirt etmek oldukg¢a zordur. Bu da
paleosollerin karigik yapilarindan ileri gelmektedir. Paleosolleri tanimlamada kullanilan en
6nemli i¢ parametre, kok kalintilar1 veya izleri, toprak horizonlar1 ve toprak yapilaridir.

Bu c¢aligmanin esas amaci, Golbasi, Ankara’dan alinmig bir kesit iizerinde paleosoliin
topraga bagh gelisen 6zellikler ile nasil tanimlandigini anlatmaktir. Segilen kesit boyunca
alinan orneklerde kil ve kil-dis1 minerallerin, pedojenik siireglerin jeokimyasal izlerinin,
makro- ve mikro-morfolojik 6zelliklerin ve pedolojik yapilarin incelenmesi sonucunda giiclii
toprak gelisiminin varlig1 tesbit edilmistir. Buna ek olarak, vadoz zonda gelismis yari-olgun
pedojenik kalislerin varligi da galisilan paleosoliin varligi ve siiflandirilmasi i¢in 6nemli bir
Ozellik olarak kabul edilir. Bu ¢aligmada g6z oniinde bulundurulan tiim 6zellikler, ¢alisma
konusu paleosoliin varligini ve Paleo-kalsisol olarak tanimlanmasini destekler.

Anahtar Kelimeler: Paleosol, Pedojenik, Paleokalsisol, Kalis, Ankara
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ABSTRACT

Paleosol, the fossil soil, is the remain of an ancient soil or the soil that formed on a landscape
of the past, therefore represents the environmental conditions at the time of formation. Since
they seem featureless at first sight, it is obviously difficult to define and differentiate paleosols
in the field. It is mostly because of its complex nature. The major diagnostic features by which
paleosols can be recognized in the field and at the laboratory are the presence of root traces,
soil horizons and soil structures.

The major goal of this study is to define how paleosols can be evaluated by their soil
features with a case study, a paleosol section from Gélbasi, Ankara. Evaluation of the clay
and non-clay components, geochemical signatures of the pedogenic processes, macro and
micromorphological features and pedological properties of the samples selected through
the section studied reveal that there has been a strong pedogenic development leading the
formation of soil features. Additionally, presence of semi-mature pedogenic calcretes formed
in the vadose zone of the depositional environment is very important to classify the paleosol
studied. All the properties identified in this study suggest that the paleosol can be classified
as Paleocalcisol.

Keywords: Paleosol, Pedogenic, Paleocalcisol, Calcrete, Ankara
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Hudai (Sandikli-Afyonkarahisar) jeotermal alaninda (HJA), temelden itibaren sirasiyla,
Prekambriyen ve Paleozoyik yasli kuvarsit, sist, kirectasi ve dolomitler ile bunlarin iizerinde
Mesozoyik’ten Kuvaterner’e kadar yas araligina sahip sedimanter ve volkanik kayaglar
yiizeylenmistir. HJA’daki jeotermal sular tektonizma ve volkanizma ile iliskili olarak agiga
¢ikmaktadir. Hiidai jeotermal sularimin birincil akiferleri kuvarsit, kirectasi ve dolomitler;
ortii kayasi ise alandaki gecirimsiz birimlerdir. HJA’da kalinliklar1 ve tiirleri degisen eski ve
giincel travertenler bulunmaktadir. Bu travertenler, sahada krem, bej, beyaz ve kahverenkli,
masif ve laminali bantlar seklinde kimyasal ve kirintili karbonat ¢okeliminin ardalanimini
yansitirlar.

Bu ¢aligmanin amaci, HJA’da bulunan travertenlerin petrografik, izotopik ve paleoklimatik
ozelliklerini ortaya koymaktir. Bu kapsamda, HJA’dan alinan traverten orneklerinin ince
kesit ve X-Isinlar1 difraktometre (XRD), 6 3C ve 6 '*O izotop analizleri yapilmisgtir.

Inceleme alaninda arazide traverten olarak tanimlanan kayaclarin ince kesit ve XRD
analizlerinde biiylik bir boliimii yer yer mikritik ve sparitik dzellikli ve iri kristalli kalsit
minerali ile temsil edildigi belirlenmis olup; bazi traverten 6rneklerinde kuvars, feldispat ve
kil minerallerinin varlig1 ortama kirintili malzemenin geldigine de isaret etmektedir. Bazi
karbonatkayalarinda ostrakod kavkilarina da rastlanilmistir. S6z konusu traverten 6rneklerinde
saptanmus iri kalsit kristalleri, traverten ¢okeliminin goreceli olarak dingin tiirbiilan akislt bir
ortamda CO, kaybinin ve pH’nin artiginin gostergesidir. Mikritik diizeylerde izlenen lifsi
(asikiiler) sekilli kalsit kristalleri, ¢ali tipindeki bantlar halinde gelismistir. Asikiiler sekilli
kalsit kristalleri, bahar ve yaz aylarinda azalan su derinliginde ¢okelirken, kirmtili malzeme
(kuvars, feldispat ve kil mineralleri) ise kisa yagish donemlerde karadan zayif drenajli sular
tarafindan tagimarak depolanmislardir.

HJA’daki giincel travertenlerin 8'30 ve 8'*C degerleri eski travertenlerdekilerden yiiksektir.
Karbonat ve toplam inorganik karbon (TiK) 6rneklerinin §*C degerlerine gore kat1 faz genelde
TIK e gére zenginlesmistir. HIA’daki jeotermal sularin sicakliklari arttik¢a bu sularin akim
yolu boyunca ¢okelen travertenlerin d'®0 ve d*C degerleri azalmigtir. Bu baglamda, HJA’da
bulunan eski travertenlerin 8'®0 degerleri daha negatiftir. Bu sonuglara goére, s6z konusu
travertenler, sicakliklar1 daha yiiksek sularla iligkili olarak ¢okelmis olabilirler.

Anahtar Kelimeler: Traverten, CO,, Toplam Inorganik Karbon, Jeotermal Su, Sandikli
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ABSTRACT

In Hudai geothermal field is located in Sandikli, Afyonkarahisar. The basement rocks are
quartzite, schist, limestone and dolomite of Precambrian and Paleozoic age. Basement rocks
are overlain by sedimentary and volcanic rocks ranging from Mesozoic to Quaternary in age,
respectively. The geothermal waters in HJA emerge by tectonism and volcanism. The primary
aquifers for the geothermal waters in the region are the quartzite, dolomite and limestones,
while tuffs, and other impermeable units form the cap rocks. Ancient and recent travertines
in different types and thicknesses are commonly occurred in HJA. These travertines reflect
the alternation of cream, beige, white and brown colours, chemical and clastic carbonate
precipitation in the form of massive and laminated bands in the field.

This aim of these study to determine petrographical, isotopic and paleoclimatic features of
the travertines in HJA. In this context, thin sections and X-ray diffractometer and 6 °C and 6
80 isotope analyzes of the travertine samples were carried out.

The rocks determining as travertines in the field are represented partly micritic and sparitic,
and calcite mineral with large crystals according to XRD and thin sections analyses, and
some travertine samples having quartz, feldspar and clay minerals indicate that the presence
of the media clastic material came. Some of the carbonate rocks of the ostracod shells
were also found. The travertine samples having coarse calcite crystals are indicator that
the travertine deposition is formed under relatively slowly turbulent flow, and increasing
pH value due to the loss of CO, in the environment. Monitored levels of micritic fibrous
(acicular) shaped calcite crystals with a shrub of type bands developed. Acicular-shaped
calcite crystals precipitating in the spring and summer, decreasing water depth, terrigenous
material (quartz, feldspar and clay minerals) poor drainage of the land and the waters
carried away by the short rainy periods deposited.

080 and 6"C of recent travertines in the spring areas are higher than ancient travertines in
HJA. Solid phase was mostly enriched by 6"°C than total inorganic carbon (TIC) according
to the 0'%0 and 0"C values in the travertines. 6’50 and 6">C values of deposited travertines
along the flow path of the waters are decreased when temperatures of the geothermal
waters are increased in HJA. In this connection, 6"°0 values of the old travertines are more
negative in HJA. According to these results, these travertines could be deposited in higher
temperatures associated with water.

Keywords: Travertine, CO,, Total Inorganic Carbon, Geothermal Water, Sandikli
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Sakarya Irmagi’nin Snemli kollarindan birisi olan Mudurnu Cayi, Koroglu Daglarinin
bat1 kesiminde yaklagik 1500 km? bir alam akaglayan 6nemli bir akarsudur. Cay kuzey
kesiminde, kuzeyde Almacik Dagi (1830 m), giineyde ise Kapiorman (1590 m) olarak
tanimlanan dag kusaklar1 arasinda dogu-bati dogrultusunda uzanan, yiiksek rélyefli, dar ve
derin bir vadi igerisinde yiiksek bir enerji ile akar. Mudurnu Cay1 vadisi olarak adlandirilan
bu vadi, son yiizy1l igerisinde gerceklesen 1957 Abant (M:7.0) ve 1967 Mudurnu Vadisi
(M:7.1) depremlerinde kirilan Kuzey Anadolu Fayr’nin (KAF) olusturdugu yaklasik 2.5 km
genisligindeki bir makaslama zonu iizerinde gelismistir.

Bu ¢alismada, Bolu/Taskesti ve Sakarya/Dokurcun yerlesimleri arasinda kalan bir kesimde
belirgin bir sistematik i¢inde gozlenen geng kirmtili birimlerin detayli olarak haritalanmasi
gerceklestirilmis ve stratigrafisi ortaya konulmustur. Buna gore vadinin Orta-Geg Pleyistosen
evrimi icerisinde 4 farkli ¢okel birimi gelismistir: (1) farkl seviyelerde gelismis depolanmali
akarsu teraslar1, (2) gegici ama yaygin goéle ait ince kirmntili seviyeler (3) ilk iki birimi
orten yamag¢ molozlari, (4) aliivyal yelpazelerden olugmaktadir. Vadi igerisindeki egemen
siiregler 5 farkli seviyede (en ¢ok +110 m) akarsu terasi olusumunu kontrol etmistir, bu
teraslarin neredeyse tamami KAF’1in aktif kolunun (1967 depremi yiizey kirigi) kuzeyinde
bulunmaktadir. Teras seviyelerinin analizi 6zellikle T4 (+75-90m) seviyesi ile T3 (+35-50
m) seviyesi arasinda dnemli bir aginim donemine isaret etmektedir. Bir diger 6nemli aginim,
T3 (+35-50 m) seviyesi ile T1-2 (+10-25 m) seviyeleri arasinda ger¢eklesmistir. Belirgin
bir kazilma ile sonuglanan bu donem igerisinde kesit kalinligr ~20 metre olan bir golsel
birim de depolanmistir. Bu birimin, vadinin gliney yamacinin biiyiik bir kiitle hareketine
maruz kalmasi ve kayan malzemenin vadiyi setlemesi ile gegici bir gol olusturmasi sonucu
depolandigi diisiiniilmektedir. Bu géle ait ¢okeller, vadinin kuzey ve giiney kesiminde yaygin
olarak mostra vermekte ve giiniimiizde T1 ve T2 teras seviyeleri ile ortiilmektedir. Benzer
ancak daha ince bir ¢okel paketi ise tiim stratigrafinin iizerinde bulunmaktadir ve muhtemelen
Holosen i¢inde gergeklesmis bagka bir heyelan sonucu gorece daha kisa siireli bir géllenmeyi
isaret eder. Bu gozlemler, inceleme alaninin evriminde iklim degisikliklerinin etkisinin
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yanisira bolgedeki biiylik depremlerle olasi olarak tetiklenen 6nemli kiitle hareketlerinin
etkisini de ortaya koymaktadir.

Bu caligmada ¢okel paketlerinin yaslandirilmasi amaciyla uygun seviyelerden sistematik
olarak Optik Isinim Ydntemi (OSL) 6rneklemesi gerceklestirilmistir (23 farkli seviyeden 60
ornek). Orneklerin hazirlanmasi ITU/AYBE laboratuarlarinda, degerlendirilmesi ise LIAG
OSL laboratuarinda siirdiiriilmektedir. Uygun seviyelerden elde edilen kavki ve karbon
orneklerinin tarihlendirilmesi igin U/Th ve C'* yontemleri de korelasyon amagli kullanilacaktir.
Boylelikle ¢alismanin tamamlanmasti ile dig drenaja acgik yiiksek enerjili bir akarsuyun iklim
degisikliklerine verdigi hizli cevap ile dogrultu atimli faylanma tarafindan siddetle deforme
edilen ve olusan yiiksek rolyef nedeniyle de siirekli biiylik yamag hareketlerine maruz kalan
bir bolgenin jeomorfolojik evriminin basamaklar1 detayli bir kronoloji destegi ile ortaya
konulmus olacaktir.

Anahtar Kelimeler: Akarsu Teraslari, Heyelan, Iklim Degisikleri, Vadi Evrimi, OSL
Tarihlendirmesi

131



66.Tiirkiye Jeoloji Kurultay: 1-5 Nisan/April 2013 66™ Geological Congress of Turkey

INTERPRETATION OF TERRACE STAIRCASES ALONG THE
MUDURNU RIVER VALLEY (TASKESTI-DOKURCUN) IN
TERMS OF FLUVIAL RESPOSE TO CLIMATE CHANGE AND
NATURAL HAZARDS

M. Korhan Erturac*, Sumiko Tsukamoto®, Giirsel Sunal,
Pinar Gutsuz’, Ayse Atalay Dutucu®, Cercis Ikiel*
@ Sakarya University, Faculty of Arts and Sciences Department of geography,
54187 Serdivan, Sakarya.

b Leibniz Institute for Applied Geophysics, Stilleweg 2 D-30655, Hannover, Germany
< Istanbul Technical University, Department of Geological Engineering,
34469, Ayazaga, Istanbul
4 [stanbul Technical University, Eurasia Institute of Earth Sciences 34469,
Ayazaga, Istanbul
(erturac@sakarya.edu.tr)

ABSTRACT

Mudurnu River is one of the major tributaries of the Sakarya River Drainage system which
drains a wide area of 1500 km?. The northern catchment of the river flows through the major
uplifts such as Mt. Almacik (1830 m) in the North and Mt. Kapiorman (1590 m) and Mt Abant
(1760 m) in the south forming a very narrow and deep valley with high relief. This valley is
formed within the 2.5 km wide deformation zone of the North Anatolian Fault Zone (NAFZ)
and called as Mudurnu Valley where the area is subject to coseismic deformation during
1957 Abant (M:7.0) and 1967 Mudurnu Valley (M:7.1) earthquakes.

The Pleistocene stratigraphy of fluvial and lacustrine formations in this narrow valley is the
subject of this study. Field observations and detailed mapping indicate that these units can be
classified as (1) Terrace staircases formed after the rapid incision of the Mudurnu River and
preserved at the steep slopes of the valley (2) layers of fine clastics and fossiliferous zones
which seem to be deposited in temporal lakes formed after major landslides damming the
Mudurnu River, (3) slope deposits covering the first two units and (4) alluvial fans.

The fluvial processes that dominate the evolution of the valley controlled the formation of
5 different depositional terrace staircases (max +110 m.) where almost all of these levels
are located on the northern side of the active fault (1967 earthquake surface rupture) The
analysis of these terraces indicate intense erosional periods between T4 (+75-90 m) and
T3 (+35-50 m) and also between T3 (+35-50 m) and T1-2 (+10-25 m) levels. During the
second erosional period a lacustrine unit with 20 meters visible thickness is deposited. This
formation appears to be deposited in a wide temporal lake formed after a major landslide
affecting ~100 ha area and damming the valley. The deposits of this lake can be observed
in a wide extend, distributed at the south and northern slopes of the valley and covered
unconformably by the T1-T2 terrace levels. Also similar but thinner unit is located on the
top of all units and indicate another landslide/damming event occurred possibly during the
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Holocene. These observations indicate severe control of climate changes and also the effects
of earthquake/climate triggered major landslides during the Quaternary evolution of the
valley.

To achieve a detailed chronology of the listed events, dense sampling of 23 different units
(with 60 individual samples) is accomplished for OSL (Optically Stimulated Luminescence)
dating. The sample preparation is held in ITU/EIES and the OSL signal is measured
in LIAG OSL laboratories. U-Th and CI14 dating of carbonate shells and charcoal from
suitable layers will be used for cross checking. These efforts will help us to understand the
geomorphological evolution of this valley in terms of fluvial response to climate change,
active tectonic deformation and cyclic landslides which form repetitively because of the steep
valley slopes.

Keywords: Fluvial Terraces, Landslide, Climate Change, Valley Evolution, OSL Dating
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Orta Anadolu’da, Neotetis’in kuzey kolunun kapanmasindan sonra gelismis Sivas ve Cankiri
havzalar1 gibi 6nemli havzalar vardir. Sivas Havzasi Orta Anadolu’nun dogu bdliimiinde
bulunmaktadir ve Eosen’den Miyosen’e uzanan farkli yaslarda jipsli ¢okellerden olusmaktadir.
Ilk jipsli tabakalar Eosen siiresince ¢okelmistir. Bunlar laminali organik ¢amurkayalar1 ve
ince linyit seviyeleri de igermektedir. Eosen sonundaki denizel transgresyonun ardindan,
Oligosen siiresince kalin jips tabakalari, nodiiler jips ve kumtaglar1 sabka ortamlarinda ve
akarsu sistemlerinde gelismistir. Ugiincii jips tabakalar1 Miyosen’de bulunmaktadir. Erken
Miyosen istifi gastropod, bivalvia ve mercan kalintilardan olusan si1g denizel kirmtilari ve
karbonatli ¢okelleri de kapsamaktadir. Bu ¢alismada, Sivas ve Kayseri arasinda 6l¢iilii kesitler
almarak calisilmistir (glineybatida Gomiirgen kesiti ve kuzeydoguda Ulukapi, Pinarca,
Ishani, Inceyol ve Tuzhisar kesitleri). Denizel ve karasal tortullardan 76 drnek alinmis ancak
bunlardan 19 6rnek palinomorflar bakimindan verimli olmustur.

Gomiirgen and Inceyol kesitlerinden elde edilen ?Geg Eosen- Erken Oligosen palinofloralar
fakir cins ve tiir ¢esitliligi igermektedir ve 26 palinomorf takasindan olusmaktadir. Palinolojik
topluluk biyostratigrafik agidan 6nemli olan Caryapollenites simplex, Triatriopollenites
excelsus, Plicapollis sp., Milfordia sp. ve Verrucatosporites favus formlarint icermektedir.
Gomiirgen kesitindeki orneklerde ¢ok sayida genis menzilli denizel dinoflagellatlar da
kaydedilmistir. Erken Miyosen palinoflorasi, Pmarca ve Ulukapr kesiti 6rneklerinden
elde edilmistir. Topluluk 38 tane palinomorf igermektedir. Bunlarin 26 tanesi angiosperm
polenlere, 7 tanesi gymnosperm polenlere, 2 tanesi sporlara ve 3 tanesi de ayirtlanmamis
dinoflagellatlara aittir. Topluluklar yiiksek miktarlarda konifer, genis yaprakli ve karisik
orman toplulugu elemanlar1 i¢ermektedir. Ayrica otsul bitki elemanlarindan Poaceae,
Chenopodiaceae ve Asteraceae yaygin olarak bulunmaktadir. Bir mangrov elemani olan
Avicennia marina tip bir kag tane kaydedilmistir. Palinofloraya dayal paleoiklim sonuglari,
Coexistence Approach yontemi kullanilarak elde edilmistir. Paleoiklim verileri, kurak
kosullarin zaman zaman etkili oldugu yiiksek mevsimsellik sunan subtropikal bir iklimi
belirtmektedir (16.0°C’den yiiksek yillik ortalama sicaklik degeri).

Anahtar Kelimeler: Sivas Havzasi, Mangrov, Palinoloji, Paleoiklim
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ABSTRACT

In central Anatolia there are several important basins such as Sivas and Cankiri basins
developed mainly after closure of the northern branch of Neotethys. The Sivas Basin is
situated in the eastern part of central Anatolia, and includes gypsum-bearing deposits of
three different ages, ranging from Eocene to Miocene. The first gypsum beds deposited
during the Focene. They also include laminated organic mudrocks and thin lignite levels.
After the marine transgression at end of the Eocene, thick gypsum beds, nodular gypsum and
sandstones developed in the sabkha environments and river systems during Oligocene time.
The third of gypsum beds occurs in the Miocene. The Early Miocene sequence also includes
shallow-marine clastics and calcareous deposits with the remains of gastropod, bivalve and
coral. In this study, measured sections were studied (Gémiirgen section at southwest and
Ulukap1, Pinarca, Isham, Inceyol and Tuzhisar sections at northeast) between Sivas and
Kayseri. Totally 76 samples of marine to terrestrial sediments were collected, but 19 samples
were productive with respect to palynomorphs.

The ?Late Eocene- Early Oligocene palynofloras from the Gomiirgen and Inceyol
sections include a poor species diversification and consists of 26 palynomorph taxa.
Palynological assemblage contains biostratigraphic markers such Caryapollenites simplex,
Triatriopollenites excelsus, Plicapollis sp., Milfordia sp. and Verrucatosporites favus.
Numereous marine dinoflagellate cysts, long ranging taxa, were recorded as well in the
samples of the Gomiirgen sections. The Early Miocene palynoflora was obtained from the
samples of the Piarca and Ulukapt sections. The assemblage contains 38 palynomorphs
covering angiosperms (26 types of palynomorphs), gymnosperms (7 types of palynomorphs),
pteridophytes (2 types of palynomorphs) and undifferentiated dinoflagellate cysts (3 types
of palynomorphs). The assemblages include high quantity of coniferous, broad leaved and
mixed mesophytic forests elements. Moreover the elements of herbaceous vegetation such
as Poaceae, Chenopodiaceae and Asteraceae are common. A mangrove element Avicennia
marina type was determined as single grains. Palaeoclimate reconstructions based on the
palynoflora were made by using Coexistence Approach method. Palaeoclimate data indicate
a subtropical (mean annual temperature over 16.0°C) and drier climate with high seasonality.

Keywords: Sivas Basin, Mangrove, Palynology, Palaeoclimate
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Global toprak organik karbon (SOC) rezervuarmim yaklasik olarak yaris1 donmus Arktik
topraklarinda (permafrost) bulunmaktadir. Bu biiyiik karbon rezervi iklim degisiminden
kolayca etkilenir dolayistyla kiiresel 1sinma, permafrostlarin donemsel olarak eriyen ve
tekrar donan aktif zonunun genislemesine, taliE (permafrostlar icindeki donmamis zonlar)
olusumlarinin artmasina ve genel olarak permafrostlarin hacminin azalmasina sebep olabilir.
Halihazirda bolgedeki nehir desarjlarindaki artis bilinmektedir. Calismalar ayrica kiiresel
isinmanin karasal organik karbon (terrOC) salinimini, bu karbonun kompozisyonunu ve
bozusmasini da etkileyebilecegini, dolayisiyla CO, ve CH, gibi sera gazlarmin salmimimi
arttirabilecegini gostermistir. Bu sebeple, terrOC un denizel ortamdaki davraniginin, 6zellikle
molekiiler seviyede anlasilmasi biiyllk onem tagimaktadir ¢iinkli daha 6nceki ¢alismalarda
genellikle d'*C've C/N orani gibi bulk proksilere yogunlasilmigtir.

Bu %rojede; bakteri ve arkea membran lipidleri (Glycerol Dialkyl Glycerol Tetracther ﬁGD_GT)
ve Bacteriohopanepolyol (BHP)) toprak organik maddesinin (SOM) Arktik bolgesinde
izlenmesi amaciyla kullanilmugtir. gok sayida ylizey sedimani Kalix Nehri-Bothnian
Korfezi’nden (Isvec) ve Dogu Sibirya Denizi’nden (Rusya) Beringia-2005 ve ISSS-08 kesif
seferleri siiresince toplanmistir. Bu gﬁze%i sedimanlarinin GDGT ve BHP analizleri yapilmi
ve bu lipidlerle iliskili proksiler (GDGT iliskili BIT indeksi ve BHP iligkili R_ indeksig
gbzlemlenmistir.

Analiz sonuglart toprak ili?kili BHPler ve GDGTlerin haliglerde, agik korfez ve selflerde
oldugundan daha ytiksek oldugunu gdstermistir. BIT ve R_ proksileri birbirleriyle yiiksek
korelasyonludur ve dolayisiyla her iki proksi de nehir agizlarindan uzaklagtikca SOM
varliginin azaldigini ve denizel kdkenli organik madde varliginin artti§int gostermislerdir.
Bu sonuglar, ayni sedimanlar {izerinde yapilmis baska karasal biomarker analiz sonuclariyla
garalellik gostermektedir ve , dnceden diisiiniilenin aksine, sub-Arktik selflerine taginan

OM un korunmadigint ve hatta yiiksek miktarinin nehir agizlarina yakin kesimlerde ve
Arktik kiyis1 boyunca bozustugunu géstermistir. Tiim bu sonuclar bélgenin iklim degisimine,
6nceiend_dﬁsﬁniilenin aksine, daha yliksek oranda pozitif geri besleme yaptigina isaret
etmektedir.

Anahtar Kelimeler: GlK/%erol Dialkyl Glycerol Tetraether, Bacteriohopanepolyol, Kiiresel
Isinma, Toprak Organik Maddesi, Karasal Organik Madde
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ABSTRACT

Approximately half of the global soil organic carbon can be found in the Arctic permafrost.
This is one of the global climate vulnerable carbon pools and warming may cause an
increase in active layer depth, enlargement of taliks and general reduction of the permafrost
volume. There is already evidence for increasing river discharge in these regions and studies
suggest that this can also affect the release and decomposition of the terrestrial organic
carbon (terrOC), eventually causing an increased release of greenhouse gases such as CO,
and CH . Therefore, it is important to better understand the fate of the terrOC in the mariné
environment especially at a molecular level since earlier studies mainly focused on bulk
proxies (e.g.d®C and C/N ratio).

In this project, bacterial and archaeal membrane lipids (i.e. Glycerol Dialkyl Glycerol
Tetraethers (GDGT) and Bacteriohopanepolyols (BHP)) were used as tracers of soil organic
matter (SOM) in the Arctic Region. A wide range of surface sediment samples from a Kalix
River-Bothnian Bay transect (Sweden) and the East Siberian Shelf (Russia) were collected
during the Beringia 2005and International Siberian Shelf Study- 2008 expeditions. These
were analyzed for their GDGT and BHP compositions and the associated Branched and
Isoprenoid Tetraether (BIT index; GDGT based proxy) and R, indices (BHP based proxy)
were derived.

Analyses indicated that both soil marker BHPs and branched GDGTs were substantially
more abundant in the estuary sediments if compared to those from the open bay/shelves.
Both associated proxies strongly correlated, indicating a shift from SOM dominated to
more marine dominated systems in off-river directions. These results are in line with other
recent terrestrial biomarker analyses of these sediments indicating, in contrast to what was
previously thought, that a substantial amount of SOM transported to the (sub)-Arctic shelf
systems is not behaving conservatively but is degraded /remobilized close to the river mouths
and along the Arctic coastline. This suggests a higher positive feedback to climate warming
of these regions than previously thought.

Keywords: Glycerol Dialkyl Glycerol Tetraether, Bacteriohopanepolyol, Soil Organic Matter,
Climate Warming, Terrestrial Organic Carbon
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Bu ¢alismada Elazig ili'nin giineydogusunda yer alan Hazar Gélii’niin batisinda 48 metre
su derinliginden alinan 2.02 metre uzunlugundaki HZ11-PO1 piston karotunun mineralojisi
ve jeokimyasi incelenmistir. Bu amagla, karot 6rnegi 5 cm araliklarla tiim kaya¢ ve 10 cm
araliklarla kil fraksiyonu X-1sinlar1 difraktometri (XRD) galismalar1 ve yiiksek ¢oziiniirliikli
X-1sinlart floresans (XRF) ¢aligmalari yapilmistir. Hazar Golii sedimanlarini mineralojik ve
jeokimyasal yonden besleyen cevre kayaclar yaslidan gence dogru Ust Jura-Alt Kretase yash
Guleman Ofiyolitleri, Senoniyen yasl Elazig§ Magmatitleri, Alt Paleosen-Orta Eosen yash
filis niteligindeki Hazar Grubu, Orta Eosen yasli Maden Karmasig1’dir.

Hazar Golii sedimanlarinin tiim kaya¢ mineralleri aritmetik ortalama esas alindiginda bolluk
sirasina gore: kil (%49), mika (% 26), feldispat (% 14), kuvars (% 7), dolomit (% 3), kalsitten(%
2) olusur. Kil mineralleri ise sirasiyla smektit-klorit (S-C, %42), klorit (%33) ve illit (%25)
seklindedir. Ornekler genel olarak karbonat mineralleri bakimindan fakir olup sadece 100
cm’de dolomit yiiksek oranda goriilmektedir. Gole detritik klastik girdisini gdsteren mika
+ feldispat ve kuvars birlikteliginin 30 ve 175 cm seviyelerinde arttig1 goriilmiistiir. Diger
seviyeler az karbonath kil dzelligindedir. Klorit 30 cm’de kumca ve 105 - 145cm arasinda
kil-karbonatca zengin seviyelerde yiiksektir. 175 cm kumca zengin seviyelerde S-C yiiksek
oranda goriilmektedir. Bu bulgularin Ge¢ Holosen dénemindeki klimatik degisimlere bagl
olabilecegi diisiiniilmektedir.

Onceki yaptigimiz galismalara gore gevre kayaglarin tiim kayag mineralleri kil, feldispat,
kuvars, kalsit, dolomit ve opal, kil mineralleri smektit, 5nemli oranda klorit, S-C ve illit’den
olugsmaktadir. Gol sediman mineralojisinin ¢evre kayaglarin mineralojisine ¢ok benzemesi
S-C, klorit ve illitin bu kayaglardan inceleme alanina detritik olarak geldigini gosterir. 30
cm, detritik getirimin fazla oldugu seviyelerde Cu, Ag, Si, K, Fe, Rb ve Th degeri artmistir.
Diger taraftan Ca, Sr ve Ba konsantrasyonu 105-145. cm kil-karbonatca zengin seviyelerde
yiiksektir. 175. cm detritik getirimin bollastig1 birimlerde Si, Fe, Ga, Ta, Mn, Fe ve Al
miktar1 pik yapmustir. Karotun detritik getirimin yiiksek oldugu seviyelerdeki Cu, Ag, Fe
ve Mn elementlerinin yiiksekligi ¢evre kayaglardaki Maden Karmasigi'nin silfid-oksit
cevherlesmesine baglidir.

Anahtar Kelimeler: Hazar Golii, Ge¢ Holosen, Kil Mineralojisi, Yiiksek Coziiniirlii
X-Ismlar1 Floresans (XRF)
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ABSTRACT

In this study, we examined clay mineralogy and together with geochemistry of piston core
HZ11-PO1 with 2.02-m length recovered from 48 m water-depth of Lake Hazar in the southeast
of Elazig. For this purpose, we performed X-ray diffractometri (XRD) with 10 cm intervals
forwhole-rock fraction and 5 cm intervals for clay fraction studies and high-resolution X-Ray
Fluorenscence (XRF) analyse on core sediments. The main mineralogical compositions of
the lake sediments are thought to be provided from the Upper Jurassic-Lower Cretaceous
Guleman Ophiolites, the Senonien Elazig Magmatics, the Lower Paleocene—Middle Eocene
Hazar Group flish and the Middle Eocene Maden Complex, that all surrounded Lake Hazar.

The common whole rocks and clay minerals of Hazar lake basin are in decreasing order; clay
(49 %), miceaous (mica 26 %), feldspar (14 %), quartz (7 %), dolomite (3 %) and calcite
(2 %), clay minerals are smectite-chlorite (S-C, 42 %)), chlorite (33 %) and illite. (25 %).
Generally, samples are poor in carbonate minerals, except one from 100 cm depth where
dolomite seems to be higher percent. Miceaous, feldspar and quartz associations have been
detected higher amount at sandy layers occupied at 30 cm and 175 cm in the core, implying
detritic clastic inputs to the lake. The other samples through the core represent clays with
little carbonate contents. In the core, chlorite becomes rich in sandy layers at 30 cm and the
clayey-rich layers between 105 and 145 cm. The ratio of smectite-chlorite (S-C) is high in
the sandy layer at 175 cm. This finding can be attributed to abrupt climatic change during
the late Holocene.

Our previous studies showed that clay, feldspar, quartz, calcite, dolomite and opal are
whole rock minerals, smectite, high amount chlorite, smectite-chlorite and illite are the
important clay minerals at the surrounding rocks of Lake Hazar. Mineralogy of the lake
sediments, are similar to the surrounding rocks mineralogy, shows that S-C, chlorite
and illite were provided as detritic minerals from this vicinity rocks. Amounts of Cu,
Ag, Si, K, Fe, Rb, Th elements are higher at 30 cm depth in the core which correspond
to the high detritic contributions. On the other hand, the ratio of Ca, Sr, Ba are higher
between 105 and 145 cm, representing high amount of carbonate and clays. The high
amount of detritic contributions is obtained at 175 cm depth in the core that comprises
higher amount of Si, Fe, Ga, Ta, Mn, Fe, Al. Elementary compositions of detritic levels in
the core are rich in Cu, Ag, Fe, Mn due to the Mn-Fe mineralizations with sulphide-oxide.

Keywords: Lake Hazar, Late Holocene, Clay Mineralogy, High-Resolution X-Ray
Fluorenscence (XRF) Analyse
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Yiiksek derisimlere sahip olan jeotermal sularin soguk su akiferlerine karigmasi sulama
ve igme suyu kalitesinde bozulmaya neden olmaktadir. Bu arasgtirmanin amaci, Hiidai
(Sandikli-Afyonkarahisar) jeotermal alaninda (HJA) termal su katkisina bagli olarak soguk
yeraltisularinda gerceklesen kirlenmenin yayiliminin ve boyutlarinin belirlenmesidir.

HJA’da, ilk olarak K-G ve D-B yoniinde uzanan faylarin kesisme noktalarindan bosalan
Hiuidai sicak ve mineralli su kaynaklar1 kullanilmistir. Giiniimiizde, HJA’da bu kaynaklarin
debilerinin azalmasi ve ihtiyaci karsilamamasi nedeniyle derin sondaj kuyular1 agilmistir.
Sandikli ilgesinde jeotermal sulardan termal turizm, sera isitmasi ve konut isitmaciligi
amaglar1 i¢in yararlanilmaktadir. Hiidai jeotermal sularinin hazne kayaglari kuvarsit ve
kiregtaslaridir. Pliyosen yasli Hamamgay formasyonu ve Kuvaterner aliivyon ise soguk sular
i¢in akifer ortamlardir. Sandikli Ovasi’nda soguk yeraltisulari sulama ve igme suyu amaciyla
yogun olarak kullanilmaktadir.

Bu ¢alismada, HJA ve gevresinden alinan soguk ve jeotermal su 6rneklerinin hidrojeokimyasal
degerlendirmeleri yapilmustir. Inceleme alaninda ii¢ ayr1 su fasiyesi belirlenmistir. Hizli
dolagima sahip geng soguk sular Ca-Mg-HCO,’l1 sular fasiyesindedir. Goreceli olarak daha
uzun dolagiml karigim sular1 Ca-Mg-HCO,-SO, ve Ca-Mg-SO,-HCO,; su fasiyeslerini temsil
etmektedir. Derin dolagimli yasl jeotermal sular ise Na-Ca-SO,-HCO, sular fasiyesindedir.
HJA’da soguk yeraltisularinin pH, 6.18-8.68, elektriksel iletkenlik (EC) ve sicaklik (T)
degerleri135-749 pS/cm (T) 10.81-33.92°C arasinda; sicak sularin pH, EC ve T degerleri
7.23-7.47, 4712-6813 uS/cm ve 69.7-80.6°C arasinda degismistir. HJA’da, 6zellikle kaplica
cevresinde agilan soguk susondajlarinda T, EC, Na, K, SO, Cl, As, Fe, Mn ve B degerlerindeki
6nemli derecedeki artis jeotermal kokenli kirlenmenin 6nemli bir gostergesidir.

Anahtar Kelimeler: Hiidai, Jeotermal Su, Kirlilik, Soguk Yeraltisuyu, Su Kalitesi
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ABSTRACT

A mixture of geothermal waters having high ionic concentration to cold water aquifers is
caused to deterioration at irrigation and drinking water quality. The aim of this study is to
determine of spreading and extending of pollution which is occurred in cold groundwater
depending on the contribution of geothermal in the Hudai geothermal field (HJA)(Sandikli-
Afyonkarahisar).

Firstly, the Hudai geothermal springs discharging from intersection points of faults N-S and
E-W trending had been used in the HIA. Nowadays, deep drilling wells have been drilled in
HJA due to obviation and reduction of discharges of these springs. The geothermal waters
have been used the purposes of thermal tourism, greenhouse and domestic heating in the
Sandikli county. Quartzite and limestones are of the reservoir rocks of Hudai geothermal
waters. Pliocene aged Hamamcay formation and Quaternary alluvium are of aquifer of cold
groundwaters. These waters have been densely used for drinking and irrigation water in the
Sandikl Plain.

Hydrogeochemical evaluations of cold and geothermal groundwater samples of HJA and its
surrounding are carried out in this study. Three different water facies are determined in HJA.
Young cold waters have fast circulation and Ca-Mg-HCO, hydrochemical facies. Mixing
waters have relatively longer circulation and Ca-Mg-HCO SO, and Ca-Mg-SO-HCO,
hydrochemical facies. Old geothermal waters have deep circulation and Na-Ca-SO -HCO,
hydrochemical facies. The values of pH, electrical conductivity (EC) and temperature (T) of
are changed between 6.18-8.68, 135-749 uS/cm and 10.81-33.92 °C in cold groundwaters;
whereas pH, EC and T are changed between 7.23-7.47, 4712-6813 uS/cm and 69.7-80.6 °C
in geothermal waters, respectively. The increasing in T, EC, Na, K, SO4, CI, As, Fe, Mn and
B ionic values of waters in cold groundwater drillings especially in the spa surrounding in
HJA is an important indicator of geothermal originated pollution.

Keywords: Hiidai, Geothermal Water, Pollution, Cold Groundwater, Water Quality
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Bu calismada, Igdir-Giingoren kuzeyinde ve Kagizman-Tuzluca havzasi igerisinde yer alan,
Senozoyik yasl istif icerisindeki yaprak fosilleri tanimlanmistir. Faunal ve floral bulgularin
1s1ginda, bu istifin depolanma yasinin Oligosen oldugu belirlenmistir. Kretase yash
ofiyolitler, ¢alisma alaninda temel kayalarint olusturmaktadir. Ofiyolitleri, Erken Oligosen
yasli Kaan formasyonu uyumsuz olarak iizerlemektedir ve bu formasyon zengin Nummulites
fosilli kumlu kiregtagindan yapilidir. Glingérmez formasyonu, Kaan formasyonunu uyumlu
istlemektedir, ancak bazi alanlarda aralarindaki dokanak iligkisi yersel uyumsuzdur.
Gilingérmez formasyonu igerisinde deltayik ve akarsu ortaminda ¢okelmis tortul kayalar
birbiriyle yanal ve diigey gecislidir. Bu formasyona ait tortul kayalarin igerisinde bulunan
Paraceratherium sp. fosilline gore, Gilingérmez formasyonun yasinin Geg Oligosen oldugu
belirlenmistir. Calisma alaninda, Turabi formasyonu golsel ortada depolanmuis, timsah ve
balik fosilli kirmtili kayalardan olugsmaktadir ve formasyon Erken Miyosen yaslhidir. Bu
formasyon, Erken-Orta Miyosen geg¢inde tortullasmis Cincevat formasyonu tarafindan
uyumlu olarak iizerlenmektedir. Neojen yaslt istif, evaporitler ile temsil edilen Tuzluca
formasyonu ile son bulur ve Cincevat formasyonu ile arasindaki dokanak iligkisi uyumludur.

Kagizman-Tuzluca havzasi igerisinde, Glingdrmez ve Kaan formasyonlar1 dokanaginda yer
alan kiregtaslarindan Lauraceae, Ulmaceae, Fagaceae ve Arecaceae bitkilerine ait oldugu
belirlenen yaprak fosilleri derlenmistir. Ozellikle Lauraceae ailesine ait Daphnogene
lanceolata (UNGER), Laurophyllum spp. ve Quercus lonchitis (UNGER) yaprak formlarinin
bollugu ile, Macaristan (Egeriyen), Ispanya ve Avrupa’da ki Geg Oligosen yash yaprak
floralar1 ile benzerlik gostermektedir. Daphnogene bollugu, ¢esitligi ve Laurophyllum,
Quercus ve Zelkova bitkilerini varli§i mesofitik ve/veya mesofitik ova bitki toplulugunu
diistindiirmektedir. Mangrove gerisi ortamda gelisen Arecaceae (Palmae) formunun
belirlenmesi, zaman zaman denizel etkinin varligina isaret etmektedir. Su ana kadar,
Turkiye’de Geg Oligosen’de mangrove ve mangrove gerisinde gelisen bitki topluluklarina
ait microfloral bulgular olmasina karsin, ilk kez macrofloral bulgu elde edilmistir.

Daphnogene, Laurophyllum ve Arecaceae (Palmae) bitkilerinin bollugu, Kagizman-Tuzluca
havzasinda Geg Oligosen boyunca, 1lik subtropikal iklim kosullarin1 géstermektedir.

Anahtar Kelimeler: Paleobotanik, Ge¢ Oligosen, Bitki Ortiisii, Igdir, Paleoiklim
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ABSTRACT

In this study, leaf fossils in Cenozoic sequence are defined from the North of the Igdur-
Giingormez basin located within the Kagizman-Tuzluca basin. Based on the faunal and floral
evidences, age of this sequence is the Oligocene. The Cretaceous ophiolites are the basement
rocks in the study area. Kaan Formation of the Early Oligocene unconformably overlies
these ophiolites, and it is made up of the sandy limestones with rich Nummulites. Giingérmez
Formation conformably overlies the Kaan Formation, however contact relationship between
these formations is locally unconformably in some areas. Sedimentary rocks of the Giingormez
Formation deposited in the deltaic and fluvial environments pass laterally and vertically with
each other. Age of the Giingérmez Formation is determined the Late Oligocene, according to
Paraceratherium sp. which is fossilized in sedimentary rocks of this formation. In the study
area, Turabi Formation is composed of the clastic sediments with crocodile and fish fossils
which are deposited in the lacustrine environment, and this formation is the Early Miocene
age. Cincevat Formation deposited during the Early-Middle Miocene conformably overlies
the Turabi Formation. Sequence of the Neogene age is ended Tuzluca Formation which is
represented by evaporates, and contact between the Cincevat and Tuzluca Formations is
conformable.

Leaf fossils which belong to Lauraceae, Ulmaceae, Fagaceae and Arecaceae are collected
from the limestones observed in the contact between the Giingérmez and Kaan Formation in
the Kagizman-Tuzluca basin. Especially abundance of Daphnogene lanceolata (UNGER) and
Laurophyllum spp. of Lauraceae family and Quercus lonchitis (UNGER) indicates similarities
with the leaf floras of the Late Oligocene in the Hungary (Egerian), Spain and Europe. We
think presence of the mesophytic and/or mesophtic-lowland vegetation due to abundance and
variations of Daphnogene and presence of Laurophyllum, Quercus and Zelkova. Existence
of Arecaecae (Palmae) which is grown in the back-mangrove occasionally indicates the
presence of marine influence. Up to now in Turkey, although there are microfloral evidences
of the plant associations which are grown in the mangrove and back-mangrove in the Late
Oligocene, macrofloral finding is obtained for the first time.

Abundances of Daphnogene, Laurophyllum and Arecaceae (Palmae) indicates the warm
subtropical climatic condition in the Kagizman-Tuzluca basin during the Late Oligocene.

Keywords: Palaeobotany, Late Oligocene, Vegetation, Igdw, Palaeoclimate
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En az ardalanan iki y1l boyunca 0°C’nin altinda kalan zemine permafrost denilmektedir.
Permafrost, buz ve organik maddeleri igerebilen toprak ya da kayaglardan olusabilmektedir.
Donmus durumda olmasi gerekli degildir. Ciinkii donma noktast 0°C’in birka¢ derece
altina kadar diisebilmektedir; ayrica permafrost i¢inde kati ya da sivi fazda su olmasi
da gerekli degildir. Permafrostun tanimi zeminin donmus olmasindan bagimsiz olarak
sicaklik {izerinden yapilmaktadir. Tiirkiye’de permafrosta bagli gelisen periglasyal sekil
ve Ozelliklere iliskin pek cok arastirma yayimlanmistir. Bununla birlikte periglasyal
sahalarin mekansal dagilisi, permafrost igeren bolgelerin sinirlandirilmasiyla daha somut
bir goriiniime sahip olabilecektir. Bu amagla Tiirkiye’de 1975-2010 arasinda yillik ortalama
0°C’den daha diisiik zemin sicakliklarimin bulundugu alanlar saptanmaya calisilmistir.
Meteoroloji Isleri Genel Miidiirliigiinden 262 meteoroloji istasyona ait aylik ortalama hava
sicaklig1, aylik ortalama toprak iistii minimum sicaklik, aylik ortalama 5 cm toprak sicakligi
verileri alinmistir. Istasyonlardan elde edilen degerler co-krigging jeoistatistik yontemi
kullanilarak haritalandirilmistir. Kriging komsu lokasyonlardan elde edilen degerlerin
gbzlem yapilmayan alanlara interpolasyonunu saglayan bir grup jeoistatistik tekniginin genel
adidir. ArcInfo 10 yazilimi jeoistatistik sihirbazi (geostatistical wizard) meniisiinde kriging
ve cokriging yontemlerinin kullanilmasina olanak saglamaktadir. Bu ¢alismada meteoroloji
istasyonlariin bulundugu noktalardan elde edilen veriler 4 km*’lik (2 km X 2 km) gridlere
boliinmiis ve grid agirliklart hesaplanirken istasyonlarin yiikselti, enlem ve denize uzaklik
degerleri de dahil edilmistir. Ayrica her bir bagimli degisken ile (hava ve toprak sicakliklari)
bagimsiz degiskenler (yiikselti, enlem, denizden uzaklik) arasindaki iligkinin yonii ve giiclinii
belirlemek i¢in ¢oklu ¢izgisel regresyon analizi gergeklestirilmistir. Elde edilen modele gére
Tiirkiye’deki permafrost bolgelerinin mekansal dagilist incelendiginde, belli baslt kayrotik
zeminlerin Anadolu’nun kuzeydogusunda, (2000-2500 m’den daha yiiksek alanlarda) hakim
oldugu gozlenmektedir. Bu daglarin yani sira Orta Toroslarin ve Giiney Dogu Toroslarin
2500-3000 m’den yiiksek boliimleri, yiikksek volkan konilerinde de permafrost, 6nemli alanlar
isgal etmektedir. Bunlarin disinda Akdag (Fethiye-Mugla), Uludag ve Kéroglu Daglari’nda
da 0°C’nin altinda sicaklig1 olan zeminlerin bulunmasi dikkat ¢ekicidir.

Anahtar Kelimeler: Kayrosfer, Periglasyal, Permafrost, Jeoistatistik, Mekansal Modelleme
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ABSTRACT

Permafrost is ground (soil or rock and included ice and organic material) that remains at or
below 0°C for at least two consecutive years. It is not necessarily frozen, because the freezing
point of the included water may be depressed several degrees below 0°C; moisture in the
form of water or ice may or may not be present. it is defined on the basis of temperature.
Many research have been published which have been focusing on the periglacial landforms
in Turkey. However, estimating the limits of permafrost regions may offer a more concrete
view on spatial distribution of periglacial areas. For this purpose, the areas where the
mean annual ground temperature is less than 0°C tried to determine during the period
between1975 and 2010. Mean monthly air temperature, mean monthly minimum soil surface
temperature and mean monthly 5 cm depth soil temperature data of 262 meteorological
stations have been requested from Turkish State Meteorological Service. The parameters
that are required from the stations have been used drawing the permafrost maps via kriging
models. Kriging is a group of geostatistical techniques to interpolate the value of a random
field (e.g., the elevation, z, of the landscape as a function of the geographic location) at
an unobserved location from observations of its value at nearby locations. In this study
Turkey have been divided into 2 km to 2 km grids, and while the calculation of weights of
the grids the independent parameters (elevation, latitude, distance from the sea) have been
added. In order to define the strength and the direction of the relationship between dependent
(meteorological parameters) and independent parameters (elevation, latitude and distance
from the sea), multiple linear regression analysis have been performed. The main permafrost
areas of Turkey can be summarized as the regions which have elevation higher than 2000 and
2500 m in northeast of Anatolia, high volcanic cones, South and Central Taurus Mountains
(higher than 2500-3000 m), Akdag (Mugla), Uludag and Kéroglu Mountains.

Keywords: Cryosphere, Periglacial, Permafrost, Geostatistics, Spatial Modeling
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Yerkabugunun % 0.032’inin floriiriyonundan olustugu tahmin edilmektedir. Insan sagligint
etkileyen floriiriin esas kaynagi; igme ve kullanma sulari, ¢ay gibi yliksek floriir igeren bazi
bitki gesitleri, yenilebilir baz1 deniz canlilari, diinyanin bazi boliimlerindeki aerosoller ve
bazi temel endiistriyel proseslerdir. EPA ve U.S. Department of Health & Human Services
(HHS) ’ye gore tavsiye edilen floriir limitleri 0.7-1.2 mg F/L iken optimal deger HHS
tarafindan 0.7 mg F*/L olarak revize edilmistir. Diinyada 200 milyondan fazla insan Diinya
Saglik Orgiitii’niin 6nerdigi konsantrasyonlarin {izerinde ( > 1.50 mg F7/L) floriir igeren
icme ve kullanma sularini tiikettiklerinden dolay1 olumsuz etkilenmistir. Anadolu’nun bazi
bolgelerinde de floriir konsantrasyonu yiiksek igme sularinin tiiketiminden kaynaklanan
endemik florozis vakalar1 goriilmektedir. Yeralti sularinda floriir konsantrasyonun yiiksek
oldugu bolgeler genellikle volkanik kayaglarin bulundugu alanlardadir.

Calisma alanini olusturan Sanliurfa merkeze bagli Sarim ve Karatas kdylerinde bu vakalar
heniiz tespit edilmistir. Bu ¢aligmada iki kdy merkez alinarak daha genis bir alandaki bolge
yer ve tip bilimleri agisindan incelenerek elde edilen bulgular 1s18inda yore halkinin dis
yapisiyla da karsilagtirarak, sorunlu alanlarin olusum mekanizmasi, cografi dagilimi ve
onemli bir halk saglig1 probleminin boyutlar1 ortaya konmaya ¢aligiimustir.

TUBITAK (Proje no: 110Y234) tarafindan finansal olarak desteklenen bu projenin
ilk bulgularinin degerlendirilmesi sonucuna gore; hidrojeolojik acidan, en az 100 koy
merkezindeki igme suyu kuyularindan su 6rnekleri alinarak bu 6rnekler tizerinde F, Ca, Mg,
Na, K, HCOs3, SO4, Cl, NOs3, NO2, pH, EC, sicaklik, Al, Cd, Co, Cr, Fe, Mn, Ni, Pb, Si,
Zn ve Ba parametrelerinin analizleri yapilmistir. Daha sonra yapilan degerlendirmelerde,
dort mevsim boyunca izleme noktasi olusturmak amaciyla 65 adet sabit 6rnekleme kuyusu
belirlenmistir. Sonug olarak; yapilan dis muayeneleri ve su kalitesi sonuglarina gore sadece
bu iki kdéyde degil birgok kirsal yerlesim merkezinde de benzer sorunla karsilasilmistir.
Floriiriin kaynag1 ve mekanizmasinin anlagilmasi i¢in agilan aragtirma sondajlarindan alinan
numunelerin analizleri devam etmektedir.

Anahtar Kelimeler: Yeralti1 Suyu, Yiiksek Floriir, Dental Florozis, CBS, Tibbi Jeoloji
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ABSTRACT

About % 0.032 of earth’s crust is composed of fluoride ions. The main sources of fluoride
exposure for human are drinking water, some plants including high fluoride such as tea
leafs, some marine organisms, emissions in some parts of the world and certain industrial
processes. Fluoride limits in drinking water are recommended as 0.7-1.2 mg F/L by EPA
and U.S. Department of Health & Human Services (HHS). And then, it is revised as 0.7 mg
F/L by the HHS. Above the concentrations recommended by the World Health Organization
more than 200 million people in the world due to consume fluoride- containing drinking
and usage water and are adversely affected. The cases of fluorosis are endemic due to
consumption of a high concentration of fluoride in drinking water in some parts of Anatolia.
The areas with a high concentration of fluoride in groundwater are derived from volcanic
rocks generally.

In the study area having Sarim and Karatas villages connected to the center of Sanliurfa,
these cases have been found yet. In this study, two villages in the central region and the
medical sciences in the field by taking a broader view of the findings in terms of the local
people were examined by comparing the tooth structure, the formation mechanism of
problem areas, geographical distribution and dimensions have been studied in an important
public health problem.

TUBITAK (Project No: 110Y234) financially supported by the findings of the first evaluation
of this project showed that the hydrogeological point of view, the center of village drinking
water wells at least 100 samples of water taken on these samples F, Ca, Mg, Na, K, HCO3,
SO+, Cl, NO3, NO:, pH, EC, temperature, Al, Cd, Co, Cr, Fe, Mn, Ni, Pb, Si, Zn and Ba
were analyzed parameters. Subsequent assessments, in order to establish monitoring points
throughout the four seasons were 65 fixed sampling wells. In parallel with this study,
210 primary school students in 46 villages in dentistry for dental fluorosis dental screening
classification were made. As a result, according to the results of the dental examination,
and water quality in many rural areas in the center of not only these two villages
encountered a similar problem. To understand the source and mechanism of fluoride
analysis of samples taken from the drop-down exploration and drilling continues.

Keywords: Groundwater, High Fluoride, Dental Fluorosis, GIS, Medical Geology
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Bu c¢aligmada Dogu Akdeniz’de yer alan Anaksimander Daglar1 bolgesindeki ¢amur
volkanlarindan alinan ylizey sedimentlerinin, sedimanter ve jeokimyasal ozellikleri ile
bu jeokimyasal oOzellikleri denetleyen faktorlerin arastirilmasi amaglanmistir. Camur
volkanlarinin yiizeyinden alinan dokuz adet mini karot 6rneginde elek analizi, hidrometre,
organik karbon, karbonat ve element analizleri yapilarak sedimentlerin tane boyu dagilimlari
ve jeokimyasal igerikleri belirlenmis, element degerleri ile yer kabugu referans kasiliklart
mukayese edilmis ve sedimanlar igerisindeki element dagilimini etkileyen faktorler
hesaplanmistir.  Jeokimyasal analiz sonu¢larmin degerlendirilmesi ve element-faktor
iliskilerinin belirlenmesi amaciyla Statistica (Ver. 8.0. Stat. Soft. Inc.) adl1 bilgisayar yazilimi
kullanilmistir. Analizi yapilan 6rneklerin tane boyu killi silt ile kum boyutu araliginda
degisim gostermektedir. Sedimanter parametrelerin istatistik degerlendirmeleri sonucunda
element gruplagsmalari ve etkilesimlerinin farkli etmenler altinda gelistigi goriilmis, ¢amur
volkanlarina ait orneklerin muhtemel kokenleri tanimlanmistir. Bu ¢alismada kullanilan
factor analizleri yontemi Ozellikle karmasik veri setlerinin ayiklanmasimi saglamakta ve
aragtirilan veri setindeki varyanslar iizerinde etkin olan degisken sayisini ortaya koymaktadir.
Sedimanter parametreler iizerinde etkili olan muhtemel varyanslar, insan etkisinde veya
ortamin Ozelligi geregi farkli mevsimsel degisimler yada farkli biyojeokimyasal islevler
etkisinde sekillenir. Bu ¢alisma kapsaminda, ¢amur volkanlarindan alinan ylizey sediment
ornekleri lizerinde yapilan ¢aligmalarda tesbit edilen birincil faktoriin toplam varyansin %
33,06’s1 oraninda etkin olan biyojenik faktor oldugu belirlenmis ve bu faktoriin karbonat,
Ca, Sr, Ti, Tl ve V elementlerince temsil edildigi saptanmistir. Sedimanlar {izerinde etkili
olan ve agirlikli olarak orta yiikseklikteki pozitif Cu, Pb, Zn, Th, Bi, La, B, Na ve K
elementleri ile karakterize edilen ikincil faktor % 17,19 etkinlik orani ile otojenik faktor
olarak tanimlanmistir. % 12,97 etkinlik oranina sahip ii¢iinciil faktor ise diyajenetik faktor
olarak tanimlanmis olup Mo, S, Se ve Tl elementlerince temsil edilmektedir. Dordiincii
ve besinci faktorlerin ise etkinlik degerleri % 10°dan daha diigiiktiir. Bunlardan dérdiincii
faktoriin % 7,88 etkinlik orani ile litojenik faktor (Cd, Ti, Al, Na, K ve Ga elementleri ile
iligkili) olup, besinci faktoriin ise % 5,67 etkinlik orani ile dokusal faktor (ince - iri tane
boyu parametreleri) oldugu tespit edilmistir. Bu arastirma, Anaksimander ¢amur volkanlari
bolgesindeki yiizey sedimanlari tizerinde etkili olan en 6nemli parametrenin biyojenik faktor
oldugu sonucunu 6ne ¢ikarmistir.

Anahtar Kelimeler: Dogu Akdeniz, Anaksimander Camur Volkanlari, Yiizey Sedimanlari,
Jeokimya, Faktor Analizi

152



66. Tiirkiye Jeoloji Kurultayt 1-5 Nisan/April 2013 66™ Geological Congress of Turkey

SEDIMANTOLOGY AND GEOCHEMISTRY OF MUD
VOLCANOS IN ANAXIMANDER MOUNTAIN REGION

Ezgi Talas*, Miige Atalar’, Muhammet Duman*
“Dokuz Eyliil University Institute of Marine Sciences and Technology
(ezgi.talas@ogr.deu.edu.tr)

ABSTRACT

The sedimentary and geochemical features of surface sediments on the Anaximander
Mud Volcano in the East Mediterranean Regions and different factors controlling these
features were investigated. The sieve, hydrometer, carbonate, organic carbon and element
analysis were performed on nine short core samples to determine the sediment grain size
distribution and geochemical composition. The results of element contents compared to the
crustal averages. To interpret the geochemical analysis results, particularly to determine the
relationships between the elements, the Statistica (Ver. 8.0. Stat. Soft. Inc.) software was used.

The grain sizes of the analyzed samples ranged between clayey silt and sand size. Statistical
analysis of sedimentary parameters including element speciation was undertaken with a view
to seeing the interrelationship between different variables and also to identify probable source
components of mud volcano system. Factor analysis has been used in the present work, which
is essentially a data reduction technique that provides information on the number of variables
explaining the observed variances in the data. The possible variances in the sedimentary
parameters may be due to either sources of anthropogenic origin or natural variances due to
the seasonal or due to different biogeochemical processes that are taking place in the system.

These analysis showed the effective factors on the sedimentary parameters explained as that
the main factor is biogenic factor explained 33.06 % of the total variance (comprised of
variables like carbonate, Ca, Sr, Ti, Tl and V). The second factor called the autogenic factor
explained 17.19 % (comprised of variables like labile Cu, Pb, Zn, Th, Bi, La, B, Na, K) and
the third factor called diagenetic factor explained 12.98 % (comprised of variables like Mo,

S, Se and TI) of the variances, respectively. Although having variances less than 10%, there
are two more factors: one of them called the lithogenic factor explained 7.88 % (comprised
of variables like Cd, Ti, Al, Na, K, Ga) of the variances and the other one is called texture
(grain-size) factor explaining 5.68 % (comprised of variables like carbonate, Ni, Fe, As, V,
Ca, Cr, Mg, Ti, S, Ga) of the variances. From this study, it is seen that biogenic material is the
main source component of the surface sediments from Anaximander Mud Volcanos.

Keywords: East Mediterranean, Anaximander Mud Volcano, Surface Sediment, Geochemistry,
Factor Analysis
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Giliniimiizden 12400 — 10000 y1l dncesi, Dogu Afrika’daki kurak iklim kosullarinin sicak ve
nemli donemler ile kesildigi rapor edilmistir. Ancak Viktoria Golii havzasinda Geg Glasiyal
boyunca meydana gelen iklim degisiminin zamani ve bunun vejetasyon iizerindeki izleri ileri
derecede deforme olmus, arta kalan izler de taninamaz haldedir. Benzer sekilde Afrika’nin
dogusu ve i¢ kisimlarindaki iklim degisikligine bagli vejetasyon cesitlenmesinin kanitlari,
ozellikle Ge¢ Holosen boyunca insan etkisine maruz kalmis, tortul kayitlarda denetlenmesi
zorlasmistir. Bu durumda ortam kosullarini ortaya koymak i¢in tek bir yontem uygulanirsa
durum daha da karmasik hal alacaktir. Bu nedenle Ge¢ Glasiyal — Ge¢ Holosen araliginda
g0l havzasindaki iklim ve ortamsal degisiklikleri belirlemek igin, Victoria Goli’nden
alman sondaj karotlar1 (K4L, LUNG2 ve KAG?2) iizerinde ¢alisilmis, polen ve nanpolen
palinomorflar (6rn, aga¢ komiirii, sporlar, Pediastrum sp. ve d*C izotopu) arastirilmistir.
Bu incelemelerde vejetasyon degisimlerinin boyutunu, degisimi kontrol eden ana faktorleri
ve iklimsel degisimler ile eski gol seviyesi arasindaki baglanti bulunmaga galisilmistir.
AMS "C yaglandirma ile tortul karotlarindan kronolojik yas verisi elde edildi. Sonuglar,
Ge¢ Glasiyal’den Ge¢ Holosen’e vejetasyon dinamikleri ve Victoria Gol’ti havzasindaki
iklim degisikliklerine zaman odakli bakis agis1 sagladi. Ayn1 sekilde eski gol yiizey alani ile
eski gol seviyeleri hakkinda yari kantitatif sonuglar elde edilmistir. Buna gore giiniimiizden
12033 +£ 60 - 10691 = 60 y1l 6nceki donemde vejetasyon C, tiplerinden olusmustur. Ormanlik
donem baslangicinin bulunmasini takiben 11843 + 60- 11673 + 60 y1l arasi1 kesintisiz olarak
artan odunsu taksonlar ve 1slak nemli iklim kosullarinda artan ormanlik gelisimleri ile 11311
+ 60 yil 6ncesine ve daha sonrasina devam etmistir.

Anahtar Kelimeler: Ortamsal Gegmis, Victoria Golii, Holosen, Nanpolen Palinomorf
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ABSTRACT

The period between 12400 to 10000 yr. BP is reported as marking climatic transition in
eastern Africa characterized by warming and moist climate, punctuated with arid conditions.
Nevertheless, timing of the climatic transition and its oscillation with vegetation dynamics
during Late-Glacial for Lake Victoria basin is far from sufficiently demonstrated and remains
unclear. Similarly, evidence of vegetation dynamics in eastern and central African region in the
form of ecological and ecosystem responses to climate variability and change in the past have
been increasingly influenced by human activity especially during Late-Holocene period, and
thus become increasingly difficult to isolate from anthropogenic signals in the sedimentary
records. It becomes even more difficult if a single proxy is used in such a reconstruction.
We examined evidence from pollen and non-pollen palynomorphs (e.g. charcoal, spores,
Pediastrum species and dC isotope) from multi-sediment cores (code named here as K4L,
LVNG2 and KAG2) obtained from within Lake Victoria to unravel Late-Glacial to Late-
Holocene climate and environmental history in the lakes basin. We investigated extent of
vegetation changes and main drivers for the changes, climatic variations and link with
palaeo-lake level dynamics. AMS *C dating provided chronological age for the sediment
cores. Results provide time-constrained historical perspective on Late-Glacial to Late-
Holocene vegetation dynamics and climatic variability in Lake Victoria basin, and permit
to trace, a semi-quantitative depth and/ or surface-area inference of palaeo-lake levels of
the lake. Period between ca. 12033 + 60 to 10691 + 60 yr. BP was dominated by C -types
of vegetation cover. Onset of forest recovery followed, continued uninterrupted between ca.
11843 £ 60 and 11673 = 60 yr. BP, with increasing diversity in arboreal taxa, and subsequent
development of forests under wet-humid climate in the basin prior to ca. 11311 + 60 yr.
BP and thereafter. Period ca. 11311 + 60 to 10715 + 60 yr. BP was marked by repeated
decline and recovery of forest alternating with increase and decline in non-arboreal pollen
taxa inferring low humidity at ca. 11230 + 60 yr. BP and ca. 10737 + 60 yr. BP. Forested
vegetation is inferred between ca. 10715 + 60 to 10691 = 60 yr. BP under wet conditions. On
the other hand, pollen and charcoal records infer a mixture of both dry and humid climatic
conditions between ca. 4186 + 40 and 1830 + 40 yr. BP.

Keywords: Environmental History, Lake Victoria, Late-Glacial, Holocene, Non-Pollen
Palynomorphs, Human-Induced Forest Disturbance
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Bu ¢alisma; yanal tarama sonart verilerinin sualtt fotograflart ve video kayitlari ile
desteklenerek mevcut deniz tabani sedimanter yapilarinin ve bentik alanlarinin belirlenmesini
ve haritalanmasini amaglamaktadir. Kuzeydogu Akdeniz’de Kuzey Kibris kiyilarinda farkli
pilot alanlarda yanal tarama sonar1 kayitlari alinarak kaya ortami, sediment sinirlari, bentik
topluluklarin olusturdugu alanlar ve diger lokal hedefler belirlenerek bu alanlarda sualti
video ve fotograf ¢ekimleri yapilmistir. Yanal Taramali Sonar kayitlari kullanilarak SonarWiz
programi ile olusturulan mozaik goriintiilerde belirlenmis lokasyonlarda alinan video ve
fotograf kayitlar ile eslestirilerek olasi sediment sinirlar1 ve biota dagilimi belirlenmistir.
Ozellikle bitkisel topluluklara ait morfolojik anomaliler gdsteren alanlar batimetri haritalarinda
da dogrulanmistir. Sonug olarak Kuzey Kibris kiyilarinda incelenen pilot bolgeler YTS
verileri kullanilarak olusturulan deniz taban1 morfoloji ve biota haritalandiriimasi sedimanter,
gorsel veriler ve dalig gozlemleriyle desteklenmis ve dogrulamasi yapilmistir. Bolgede
yapilabilecek miihendislik ¢alismalari i¢in yanilgi olusturabilecek ve koruma altinda olan
deniz cayirlart belirlenmistir.

Anahtar Kelimeler: Yanal Taramali Sonar, Deniz Tabani Haritalama, Habitat, Yiizey
Sedimentleri, Video Kayit
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ABSTRACT

The aim of this study, to map seafloor surface structures and benthic areas, using side scan

sonar, supported underwater photography and video recordings. In the Northern Cyprus Shelf
the outcrop of basement rocks, sedimentary boundaries, habitat areas and the other local
targets have been mapped at various target zones by using SSS records at NE Mediterranean.

Afterwards, video and photo of submarine have been recorded. SonarWiz software using side
scan sonar records mosaic images created with visual data taken at locations determined by
matching the boundaries of possible sediment and biota distribution were determined.

Particularly, observed morphological anomalies which belong to mainly flora have been
proven by bathymetry maps, as well. The resulting morphologic and seabed classification
maps were combined to plot the distribution of the predominant habitats in the coastal waters
of Northern Cyprus, some of which are of high conservation value. Ground-truthing of the
habitat map using sediment data, video imagery and dive observations confirms that our
approach produces a simplified and accurate representation of seafloor habitats while using
all the information available within the SSS data sets.

Keywords: Side Scan Sonar, Sea-Floor Mapping, Habitat, Surface Sediments, Video
Recording
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Hazar Denizi hizli seviye degisimi 6zelligiyle bilinen diinyadaki en biiyiik goldiir. Meydana
gelen hizli seviye degisimleri birka¢ yillik ya da okyanus kiyilari i¢in bin yillik donem
icerisinde meydana gelebilecek degisimler ve bu degisimlerin kiyilar iizerindeki etkilerini
belirlemede 6nemli bir fiziki model saglar. 1929 ile 1995 yillar1 arasinda Hazar Denizi
seviyesi yaklagik 3 metrelik bir degisim gostermistir. Buda kiy1 boyunca yapilmis olan bina,
yol, ¢iftlik ve daha birgok insan yapimi yapilari yikarak felakete yol agmistir. Degisimin ilk
48 yillik déneminde deniz seviyesi diiserek deniz tabaninda genis alanlar olusturmustur ve
buralar yerlesim yeri olarak kullanilmistir. Sonraki 18 yillik donemde ise deniz seviyesinin 3
metre yiikselmesiyle bu alanlar terkedilmek zorunda kalinmustir.

Hazar Denizi’nin Iran kiyisinda bulunan Gomisha Lagiiniinin GD késesinde yapilan
sondajda 27,7 m likkarot alinmis ve deniz seviyesi degisimlerinin Geg Pleyistosen — Holosen
dénemi durumu ortaya konulmustur. Geg Pleyistosen depolari tipik Pleyistosenfaunasini
icermektedir. Lagiinel depolardaki kavkilarda yapilan yaslandirmalar giiniimiizden 10,500
y1l 6ncesini gostermektedir. Buna gore deniz seviyesindeki diismeden sonra bir transgresyon
baslamigs ve karaya dogru bariyer-lagiin sistemini olusturmustur. Yasamaya uygun olan
alanlarin artmasiyla derinlere dogru biyofasiyeslerde degisimler meydana gelmis ve
diatom ile Gastrapod tiirleri gelismistir. Giiniimiizden 8400 yil 6ncesinde deniz seviyesi
tekrar diismeye baslamis, 7700 yil dncesine ait kizil renkli tortullarla birlikte bol miktarda
foraminifer (Ammoniabeccari) , regresyon donemi kayitlari bulunmustur. Orta Holosen
yiiksek karbonat ve jips igerikli s1g denizel ortam ile temsil edimektedir. Alinan karotun iist
boliimleri yaklasik olara 4,9 m lik st kisim Geg¢ Holosen’deki en son bes seviye degisimini
gostermektedir. Hazar Denizi seviyeleri her zaman ayni anda olmamakla birlikte hem kiiresel
hem de bolgesel olaylarda etkilenmistir.

Anahtar Kelimeler: Hazar Denizi, Seviye Degisimi, Holosen, Yiikselme, Gomisha Lagiinii
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ABSTRACT

The Caspian Sea, the largest lake in theworld, is characterized by rapid sea-level changes.
This provides a realphysical model of coastal response torapid sea-level change in a period
of just a fewyears, which may take a millenniumal on goceanic coasts Between 1929 and
1995 Caspian Sea-level experienced the last cycle with a range of +3 m. This caused
disastrous effects along the coast and destroyed many buildings, roads, farms and other
human properties. During the preceding 48 years of sea-level fallarge area of these a bottom
emerged, which was then used for the development of residential zones. That had to be
abandoned when sea-level roseby almost 3 m in a period of 18 years.

A Late Pleistoceneto Holocene Caspian sea level record has been reconstructed by a multi-
disciplinary approach from a 27.7 m longcore in the SE corner of the Iranian Caspian coast
in theGomishan Lagoon. Late Pleis to cenedeposits containing typical Pleis to cenefauna
and dated around 20,100 cal. yr BP endup in a major hiatusindicating sea-level fall.
Lagoonal deposits with shells dated at around 10,500 cal. yr BP suggestthat, after this
deep low stand, an initial trans gressionstarted, leading to land wardadvance of barrier-
lagoon systems. Increasing accommodations paceled to changes in biofacies depth and the
development of modern faunaincluding diatomand Gastropoda species. Around 8400 cal.
yr BP sea level started to fall again, and reddis hoxidized sediments with a bundant for a
minifera (Ammoniabeccarii) record a regressivep hase around 7700 cal. yr BP. Themid-
Holocene is characterized by a shall owmarine environment mostly with high carbonate
and gypsumcontent, lagoona land high standtract with no subaerialfacies. Theupperpart
of thecore above 4.9 m depth reflects at least five Late Holocene Caspian Sea sea-level
cycles from 3200 cal. yr BP onward. The Caspian Sea level sareinfluenced both by globaland
regional events, not always at thesame time.

Keywords: Hazar Sea, Levelchanges, Holocene, Gomisha Lagoon
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Hazar Go6lii Dogu Anadolu Fay Zonu boyunca konumlanmistir. G61 havzasinin morfolojisini
dogrultu ve normal atim bilesenli faylar belirlemistir. Havza 25 km uzunlugunda ve 7 km
genigliginde, KD-gidisli Dogu Anadolu Fay Zonu (DAFZ) iizerinde uzunlamasina sekilli,
daglar-aras1 sedimanter bir havzadir. Goliin yilizey alan1 274 km? varmakta, maksimum
derinligi 220 m ve hacmi ise 7.5 x10° m*’diir. Bugiin g6l seviyesi 1255 m’de durmaktadir.
Gol havzasinin giiney kenari oblik dogrultu atimli faylanmanin olmasi ve Hazar Dagi (2350
m) yiikselimi nedeni ile daha dik iken, kuzey yamaci daha yayvan ve yamaglar giineye, aktif
faya dogru egimlidir. Hazar Golii ¢evresinde yapilan detayli jeolojik ¢aligsmalara dayanarak
g0l aktif ¢ek-ayir havza veya negatif ¢icek yapisi seklinde yorumlanmustir.

Hazar Goli’'nden elde edilen yiiksek-¢ozilintirlii sismik profiller ve karot ¢okellerine
dayanarak Geg Pleyistosen-Holosen ¢okellerini iki sismik stratigrafik birim olarak ayirtladik.
Yiiksek ¢oziiniirli sismik profiller ve Hazar Golii karot ¢okellerinde yapilan detayl: fiziksel
ve jeokimyasal analizler gol seviyesi ve iklim degisimlerini vermektedir. Sismik profillerde
ve karotlarda Holosen istifinin alt birimlere ayrilmasi farkli ortamlarin varligini gosterirken,
her bir birim g6l seviyesi degisimleri nedeni ile farkli hidrolojik siireci yansitmaktadir. Buzul
sonrasi 1sinmanin sonucu olarak artan nemlilik sebebi ile paleo-iiretimin arttig1 en yaslh ¢cokel
biriminde tespit edilmistir.

Geg Pleyistosen’den Geng Buzul Doénemine gegis diisiikk gol seviyesi belirgin ¢okelme
yiizeyini yansitan ana uyumsuzluk yiizeyi ile temsil edilmektedir. Sismik profillerde bu
ylizey lizerinde -73 m taracasi kazinmigtir. Holosen’in baslangicinda kryisal asma seklinde
biriken transgresif ¢gamur yaygisi bu uyumsuz yiizeyi drtmektedir. Holosen siiresince siirekli
g0l seviyesi yiikselimleri -63, -56, -43 ve -36 m’lerde duran kiy1 taragalarinin varligindan da
anlagildig1 gibi duragan su seviyesi ile kesiklige ugramistir. Holosen siiresince devam eden
g0l seviyesi yiikselimleri sismik profillerde ii¢ farkli seviyede istiflenmis gerileyen delta
komplexlerinin varligindan da anlasilabilmektedir. Bu yaygin deltaik sistem muhtemelen
206l ¢evresinde en biiylik drenaji temsil eden Kiirk¢ay1 Nehri’'nden kaynaklanmaktadir. Geg
Holosen’de G.O. 3 bin yilinda gelismis 3. milenyum krizi olarak adlandirilan soguk ve kurak
iklim doneminde g6l seviyesinin aniden diistiigii sismik profillerde yapilan kronostratigrafik
¢alismalar sonucunda belirlenmistir.

Anahtar Kelimeler: Ge¢ Kuvaterner, Hazar Golii, Sismik, Karot, Paleo-Iklim
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ABSTRACT

Lake Hazar is situated along the East Anatolian Fault Zone (EAFZ). Its basin displays a
clearly delineated fault pattern with both strike-slip and normal-slip compenents. It is a 25
km-long, 7 km-wide intra-mountain sedimentary basin with an NE-trending elongated-shape
along the East Anatolian Fault Zone (EAFZ). The surface lake area covers 274 km?, its
maximum depth reaches 220 m and volume 7.5x10° m*. Today, the lake level stands at 1255
m above the sea level. The southern margin of the lake basin is steep due to an oblique-slip
faulting and Mount Hazar (2350 m) uplift, whereas the northern margin has a relatively low
relief (maximum of 1685 m) and generally gentle slopes dipping to the south towards the
active fault. Lake Hazar has been interpreted as an active pull-apart basin or a negative
flower structure on basis of detailed geological studies around the lake.

Based on high-resolution seismic profiles and sediment cores retrieved from Lake Hazar,
we differantiated two main seismic stratigraphic units covering the time periods from the
late Pleistocene to Holocene. High-resolution seismic reflection profiles and analyses of
the sedimentary substrate by corings in Lake Hazar provide a detailed record of the lake
level fluctuations and climate changes. Subdivision of the Holocene sequence in the seismics
and cores into subunits reveals different subenvironments, each subject to a distinctive
hydrological and sedimentological processes due to fluctuating lake level. Increased paleo-
productivity due to increasing humidity as consequence of post-glacial warming has been
documented within the oldest sedimentary unit.

The transition from the late Pleistocene to the Younger Dryas is represented by a major
unconformity surface, implying a prominent lowstand depositional surface. In the seismic
profiles, the —73 m wave-cut terrace has been beveled into the this surface. At the begining
of the Holocene, transgressive, undisturbed mud drapes cover the unconformity surface
in the form of coastal onlapping. During the Holocene, progressive lake level rises were
modulated by stillstands, as evidenced by coastal terraces at —63 m, =56 m, —43 m and —36
m. The continued lake level increase during the Holocene can also be deduced by presences
of retrogressive deltas observed in the seismic profiles. These extensive deltaic sediments
were presumably sourced from the Kiirk¢ayr River, which is the biggest drainage system
around the lake. A sudden decrease in the lake level during the late Holocene 3rd millennium
crisis called as cold and dry climatic period has been determined as a result of detailed
chronostratigraphic studies on seismic profiles.
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Canakkale Bogazi Akdeniz ve Karadeniz arasinda énemli bir suyoludur. Bogazin her iki
kiyisinda denizel taraga ¢okelleri deniz seviyesinden degisik yiikseltilerde bulunurlar. Bu
caligmada Canakkale sehrinin 5,8 km kuzeydogusunda bulunan Ikizlercesme taragasina ait
giincellenmis optik liiminesans yaslar1 ve paleontolojik veriler sunulmaktadir.

Calisilan istif 4 metrelik bir kalliga sahiptir. Istifin alt birimi giiniimiiz deniz seviyesinden
4,9 m yukarida Ust Miyosen birimlerini iizerler. Istif, icerdigi unsurlar acisindan biri 1,5 m
kalinligindaki kirintili (A birimi), digeri de 2,5 m kalinligindaki fosil bolluk zonu (B birimi)
olmak {izere iki birimden olusur. Bu iki birimdeki kuvars bakimindan zengin diizeylerden
alt1 6rnek tarihlendirme amaciyla alinmigtir. Alinan 6rneklerden OSL tarihlendirmeleri Igik
Universitesi Fizik Boliimii Liiminesans Arastirma ve Arkeometri Laboratuarinda yapilmustir.
Tarihlendirme sonuglarinin giivenirliligi agisindan her 6rnegin U, Th, K miktarlar1 Acme
(Kanada) Laboratuarinda incelenmistir. Ayrica drneklerin su muhtevasi ve toplam karbonat
igerikleri de Olgiilmiistiir.

Yapilan petrografik ¢aligmalara gore denizel taraganin temelini olugturan A birimi kum, ince
cakil ve kirikli fosil tanelerinden olusur. Fosil bolluk zonunu olusturan B birimi ise yogun
olarak Ostrea (Ostrea) edulis Linnaeus, Paphia (Polititapes) senescens Coc., Cerithium
vulgatum Bruguiere, Gibbula albida Gmelin ve Donacilla (Donacilla) cornea Poli fosilleri
ile bu fosil kavkilarin arasinda gozlenen polijenik kdkenli ¢akil ve kum tanelerinden meydana
gelir. OSL tarihlendirmeleri sonucunda A birimine ait drneklerden 246,47+25,32 binyil
ile 149,9848.25 binyil arasinda degerler elde edilmistir. B biriminden ise 140,3+8,4 biny1l
ile 127,5+£8,9 binyil tarihleri yapilan analizler sonucunda ortaya ¢ikmistir. B biriminden
tanimlanan tiirlerin paleoekolojik 6zellikleri incelenerek caligma alaninin ortamsal kosullar
yorumlandiginda, ¢okelme zamaninda sig ve acisu kosullarmin hakim oldugu ortaya
cikarilmigtir. Elde edilen OSL tarihlerine gore ise denizel taracanin olusum zamani, deniz
seviyesinin nispeten giiniimiizden yiiksek oldugu MIS 7 ve 5 buzul arasit donemlerini
gostermektedir.
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ABSTRACT

The Strait of Canakkale (SC) is a waterway that connects the Mediterranean Sea with the
Black Sea. Along both sides of the SC, marine terrace deposits are found at various elevations.
In this study, we present our updated optical luminescence ages and paleontological data
from Ikizlercesme marine terrace which is located in 5.8km northeast of Canakkale city.

The studied sequence has a thickness of 4 m. Its lower unit overlies the Upper Miocene
formations at an elevation of 4.9 m above the present sea-level. The sequence is made up of
two different units: a basal 1.5-m thick detrital unit A and an upper 2.5-m thick fossil-laden
unit B. Six samples were collected from from the quartz-rich level of both units for dating. OSL
age determinations from the collected samples were carried out in Luminescence Research
and Archaeometry Laboratory of Isik University. To check the reliability of dating results,
U, Th and K contents of each sample were analysed at the ACME laboratories, Canada. In
addition, water and carbonate contents of subsamples were measured for this purpose.

According to petrographical data, unit A is composed of sand, small gravels and broken fossil
shells. The unit B, however, is characterized by fossil shells dominated by Ostrea (Ostrea)
edulis Linnaeus, Paphia (Polititapes) senescens Coc., Cerithium vulgatum Bruguiere,
Gibbula albida Gmelin ve Donacilla (Donacilla) cornea Poli and polygenic gravels and
sands filling the spaces between the fossils. OSL results reveal that unit A rich in detrital
materials were deposited at different periods between 246,47+25,32 and 149,98+8.25 ka.
On the other hand, the upper fossiliferous unit B yielded ages between 140,3+8,4 ka and
127,548,9 ka. The species defined within this biostratigraphic level are indicative of shallow
and brakish waters from paleoecological point of view. The OSL ages of the marine terrace
deposits are suggestive of MIS 7 and MIS 5 interglacial periods when sea-level was relatively
higher than at present.
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Istanbul, yaklasik M.O. 6600 yil dncesinden giiniimiize cografik 6zellikleri sebebiyle bir
¢ok medeniyetin merkezi olmustur. Fikirtepe kiiltiirii, Roma ve Osmanli Imparatorlugu gibi
bilyiik medeniyetlere ev sahipligi yapmus olan Istanbul’un son 10.000 y1l iklimi ile ilgili
tarihi veriler gliniimiizde yeni yeni ¢aligilmaya baglamistir.

Bizim ¢aligmamiz kapsaminda Kii¢iikgekmece Lagiinii’nden 16 m su derinliginden alinan
yaklasik 3 m uzulugundaki karotta yiiksek ¢oziiniirliiklii (200 um) XRF element taramasi,
karot boyunca 50 mm aralikla ostrakod ve bentik foraminifer kavkilarindan durayli oksijen
ve karbon analizleri yapilmistir. Karotta bivalv kavkisi ve bitki kalintilarindan yapilan
C-14 analizleri sonucunda yapilan yas modeline gore karot yaklagik M.S. 650 yilina kadar
gitmektedir. Bu ¢alisma sonunda XRF verileri zaman serisi olarak ele alinip Lomb-Scargle
Periyodogrami spektral yontemi ile iklimsel dongiisellik aranmustir.

Calisilan karotta yapilan analizler sonucunda Istanbul’da M.S. 950-1450 yillar1 arasinda
iliman ve nispeten nemli iklim kosullar1 gériilmektedir. Bu dénem, Avrupa’da yaklagik M.S.
950-1350 yillar1 arasinda goriilen “Ortagag Ilik Donem” e denk gelmektedir.

Avrupa’da “Kiigiik Buz Cag1” olarak adlandirilan yaklagik M.S. 1350-1850 arasinda yasanan
soguk dénemde, Istanbul ¢okel kayitlarinda M.S. 1350-1450 yillar1 arasinda nemliligin
ve sicakligm nispeten azaldigi goriilmektedir. M.S. 1450 yilinda kuraklagsma goriilmekte
fakat 1liman nemli kosullar ¢esitli salimimlar géstermesine ragmen yaklasik 100 yil daha
stirmektedir. M.S. 1575’te yine kuralik dereceli olarak gozlense de bir dnceki déneme
nazaran daha azdir ve nemlilik yaklagik M.S. 1700’e kadar goriiliir. Asil kuraklikta artis M.S.
1700-1900 yillar1 arasinda gézlenmistir.

Calisma kapsaminda tarihi veriler derlenerek yiiksek ¢Oziiniirliikliic XRF wverileri ile
denestirilmis ve XRF verilerinin spektral analizi sonucunda Istanbul ikliminde son 1300

yilda 7 ve 170 yillik salinimlar tespit edilmistir.

Anahtar Kelimeler: Istanbul, Kiiciik Buz Cagi, Ortagag Ilik Dénem, Paleoiklim, Tarihi
Veriler
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ABSTRACT

Its unique geographical setting has made Istanbul the center of many civilizations since ca.
BC 6600 years. It has hosted important civilizations of Fikirtepe, Byzantium and Ottoman
Empires. It is only recently the historical climate records of Istanbul have started being
published.

In this study, 3 m long core from Kiigiikcekmece Lagoon is recovered at 16 m water depth and
the core is analyzed by XRF (X-Ray Fluoresance) core scanner with a resolution of 200 um.
Stable oxygen isotope data are gathered from ostracoda and benthic foraminifera shells at
resolution of 50 mm along the core. We have used the AMS '*C analysis from bivalvia shells
and plant remains to reconstruct the age model, which indicate that t, the core extends back
to ca. AD 650 years. The XRF data is processed as time series and Lomb-Scargle spectral
method is applied to search for the climatic periodicities.

The results suggest warm and relatively wet conditions in Istanbul between 950-1450 AD
years. This spell correlates well with the Medieval Warm Period (950-1350 AD) in Europe. In
the cold spell, called “Little Ice Age” in Europe during ca 1350-1850 AD, the Kiiciikcekmece
sediment records show relative decrease in precipitation and temperature during 1350-1450
AD. Even it is drier at 1450 AD, warm and wet conditions occur for another 100 years with
some fluctuations. Another dry period occurs ca. 1575 AD, but it is relatively less severe
than the previous period. This moderately wet conditions continue till ca 1700 AD. Main dry
phase is observed during 1700-1900 AD.

The historical data is compiled and correlated with our high resolution XRF data, the spectral
analyses of which show 7- and 170-year periodicities for the Istanbul climate during the last
1300 years.

Keywords: Istanbul, Little Ice Age, Medieval Warm Period, Palaeoclimate, Historical
Documents
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Eolinitler kiy1 kumullarinin taglagsmis formlaridir ve jeolojik ge¢miste kumul kumlarimin
kalsiyum karbonattan olusan dogal bir ¢imento ile birbirine baglanmas: sonucunda olusurlar.
Bilesimleri, taneleri baglayict karbonatin yapisi ve dokusal 6zellikleri, tabakalasma yapilari,
fosil icerikleri ve yaslar1 taslasan kumul istifinin kokenini ve paleoiklimsel kayitlarin
tutmaktadir. Kibris adasinin bulundugu Dogu Akdeniz, eolinitlerin olusumu ag¢isindan uygun
kosullara sahiptir. israil, Misir, Girit Adasi, Giiney Kibris gibi farkli lokalitelerde eolinitlere
rastlanmaktadir.

Bu calismada Kuzey Kibris kiyilarinda tespit edilen 3 farkli eolinit istifi el alinmigtir.
Eolinitlerin kdkeni, ¢okelme ortami ve dolayisiyla paleokumul ortami agisindan 6zelliklerini
ortaya koymak i¢in farkli analizler yapilmistir. Eolinitlerin yaglar1 OSL tarihlendirmesi ile
calisilmistir. Ayrica, baglayici ¢imento ve tanelerin mikro-morfolojik 6zellikleri, tane boyu
olglimleri, toplam CaCO, gibi analizler gerceklestirilmistir. Saha ¢alismalarinda gok sayida
tabaka Ol¢iimii yapilarak kumul tabakalarinin birikimini saglayan paleoriizgar yonleri ortaya
konulmaya ¢alisilmistir.

Calisilan eolinitler Karpaz Yarimadasi’nin giiney kiyilarinda yer alir. Kayada orta ve kaba
kum boyutundaki taneler egemendir. Cimento maddesi olarak CaCO, orani %54-69 arasinda
degisir. FTIR analizlerinden elde edilen gecirgenlik egrileri kalsit ve aragonit pikleri ile birebir
uyumlu olmakla birlikte, XRD analizlerinde egemen mineral kalsittir. SEM goriintiilerinde
ooidlerin yaygin oldugu ve eolinit kumlarmin iyi yuvarlaklagsmis olduklar1 goriiliir. Tane
aralarinda koprii (meniiskiis) tipi ¢cimento baskindir ve EDX analizleri bu kdprii ¢gimentonun
%88-97 oraninda Ca,C ve O igerdigini gostermistir. Yine ince kesitlerde eolinitlerin bol
miktarda foraminifer (globigerinid planktonik foraminifer, miliolid foraminifer), kirmiz1 alg
ve gastrapod fosilleri igerdikleri gézlenmistir. Kuvars bakimindan zengin eolinit kumlarinin
gomiilme yaslarini ortaya koyan OSLverilerine gore eolinitler giiniimiizden 57.89+4.2 ile
101.8948.31 bin y1l 6nce gibi genis bir zaman araliginda birikmislerdir. Tabaka 6lgtimlerine
gore eolinit tabakalari kuzeydoguya dogru 2°-26° arasinda egimlidir ve bu durum eolinit
kumlarinin batili riizgarlarin etkisi ile biriktigini gdsterir. Eolinitleri olusturan riizgar yonleri
giinlimiiz riizgar ozellikleri ile karsilagtirildiginda bir uyum séz konusudur. Buna gore
Dogu Akdeniz’de hakim riizgar yoniieolinitlerin olustugu dénemden giiniimiize 6nemli bir
degisiklik gdstermemistir. Benzer sonuglarin Israil kiyilarinda tespit edilmis olmas1 da bu
sonucu dogrular niteliktedir.
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ABSTRACT

Eolianites are lithified forms of coastal dunes and form as result of amalgamation of dune
sands by a natural cement formed of calcium carbonate. Composition, structure and textural
properties of connective carbonate, bedding characteristics, fossil contents and age of
eolianites provide information about their origin and paleoclimatic conditions of deposition.
The Eastern Mediterranean, has favorable conditions for the formation of eolianites, where
they are widely distributed in different localities, including Israel, Egypt, Crete Island and
Southern Cyprus.

In this study, three different eolianite sequences from North Cyprus coasts were investigated.
Different analyses were carried out to reveal the origin, depositional environment and
characteristics of the eolianites with regard to the pale-dune field. Age of eolianites was
determined with OSL dating method. Mineralogical, grain size, total CaCO,, FTIR, XRD,
SEM and EDX analyses were carried out. Paleowind directions related to the deposition
eolinite sand beds were determined by using numerous bedding (strike-dip) measurements

in the field.

The studied eolianites lie on the southern coast of the Carpasus Peninsula. The medium
and coarse grains predominate. Total amount of CaCO, as cement material varies between
54% and 69 %. Even though transmittance curves obtained from FTIR analyses are in good
agreement with calcite and aragonite peaks, XRD analyses showed that calcite is the main
mineral. SEM analyses displayed common existence of ooids and well-rounded grains. The
predominating cement comprises meniscal bridges, which are, based on EDX analyses, made
up of Ca, C, and O with an amount ranging between 88% and 97 %. According to thin sections,
eolianites have abundant amount of foraminifera (globigerina planktonic foraminifera,
miliolid foraminifera), red algae and gastropod fossils. OSL ages representing the burial age
of quartz-laden eolianite sands show that eolianites were deposited in a broad period of time
spanning between 101.89+8.31 and 57.89+4.2. Based on bedding measurements, eolianite
beds dip toward northeast at angles between 2° and 26°, suggesting that the eolianite sands
were deposited by westerly winds. Wind directions accounted for the deposition of eolianite
sands are similar to present-day wind directions. Thus, prevailing wind directions in the
Eastern Mediterranean did not show any significant change since formation of the eolianites.
This is confirmed by similar data obtained from Israeli coast.

Keywords: Eolianite, Paleowind, North Cyprus, Eastern Mediterranean
Acknowledgement: This study was funded by Canakkale Onsekiz Mart University, Scientific
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Kuzey Kibris selfinden alinan ylizey 6rneklerinde major ve iz element icerikleri ve tane boyu
analiz sonuglar1 degerlendirilmistir. Kuzeydogu Akdeniz’de agir metal kirlilik diizeyleri
zenginlesme faktorleri (EF), jeoakiimiilasyon indeksi (I,,) ve faktor analizi gibi farklh
teknikler kullanilarak degerlendirilmistir. Dane boyu analizi elek ve hidrometre yontemi
ile; karbonat ve organik karbon analizleri sirasiyla gazometrik ve siilfokromik oksidasyon
yontemleri kullanilarak yapilmistir. Element konsantrasyonlari indiiktif eslesmis plazma-
kiitle spektrometresi (ICP-ES/ICP-MS) ile elde edilmistir. Calisma alaninda dane boyu analizi
sonuglari ¢okellerin gogunlukla kum boyutlu malzeme ile gamurlu kum arasinda oldugunu
gostermektedir. Ortalama kabuk degerlerinden daha diisiik degerler gosteren Al, Co, Cr, Pb
ve Zn elementleri agisindan herhangi bir kirlilik s6z konusu olmadigi belirlenmistir. Sonuglar
Kuzey Kibris self ¢okellerinin Cu, Fe, Mn ve Ni gibi elementlerce kirlenmis oldugunu
gostermistir. Cesitli sedimantolojik unsurlarin ve parametrelerin arasindaki iligki ve genetik
degerlendirmeleri faktor analizleri ile elde edilmistir. Bu analizler sonucunda toplam
varyansin % 95,5 i¢in djen degerlerini hesaplayip bes faktor halinde sonucu ifade etmek
olasidir. Faktor 1, Al, K, Cu, Na, Ga ve Zn grubunu; faktér 2, B, Mo, Pb ve S grubunu. faktor
3, Cr, Ni, Mg, P ve Th grubunu; faktor 4 -5, Au, Sb, Fe, V ve Na grubunu olusturmaktadir.
Bu faktorlerin sirasiyla karasal, insan kaynakli, organik ve atik su desarji kaynakli oldugu
sonucuna varilmistir.

Anahtar Kelimeler: Akdeniz, Kibris Selfi, Yiizey Sedimentleri , Element , Faktor Analizi

168



66. Tiirkiye Jeoloji Kurultayt 1-5 Nisan/April 2013 66™ Geological Congress of Turkey

THE GEOCHEMISTRY AND SEDIMENTOLOGY OF
SURFICIAL SEDIMENTS OF NORTHERN CYPRUS SHELF

Miige Atalar*, Baris Ak¢cali®, Tartk ilhan*,
Remzi Kavcioglu®, Muhammet Duman*
“Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii Inciralti-Izmir
(muge.atalar@ogr.deu.edu.tr)

ABSTRACT

The particle size distributions and concentrations of major and trace elements were determined
in surface samples collected from Northern Cyrus Shelf. The levels of heavy metal pollution
in NE Mediterranean were evaluated using different techniques such as enrichment factors
(EF), geo-accumulation index (I, ) and factor analysis. The sediment grain size was analyzed
using the standard procedure of sieve and hydrometer method. The carbonate and organic
carbon contents were determined using a gasometric and sulfochromic oxidation methods
respectively. The element concentrations were determined in the digested phase by inductively
coupled plasma-mass spectrometer (ICP-ES/ICP-MS) analysis. Grain-size analysis results
show that working areas are covered with the range of muddy sand to mostly sand sized
sediments. The concentrations of Al, Co, Cr, Pb and Zn are lower than their average crustal
values, which indicate that there are no significant pollution for these elements. The results
showed that the sediments of northern Cyprus shelf are polluted in terms of As, Cu, Fe, Mn
and Ni. Relationships between various elements and sedimentological parameters have been
identified using factor analysis and reflect genetic associations. Factor analysis of the shelf
sediment data establishes eigen values that account for 95.5 % of the total variance and
separates elements into five factors. Factor 1, an association of Al, K, Cu, Na, Ga and Zn;
factor 2, an association B, Mo, Pb and S; factor 3, an association of Cr, Ni, Mg, P and Th;
factor 4-5, an association of Au, Sb, Fe, V and Na. These factors are interpreted to represent
terrigenic, antropogenic, organic and waste dumping-mining disposal sources respectively.

Keywords: Mediterranean, Cyprus shelf, Surface Sediments, Elements , Factor Analysis
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Bucalismadakuzey Kibriskiyilarindatespitedilenyalitaglarinindagilisi ve fasiyes analizlerinin
yani sira optik liminesans tarihlendirmesi sonug¢larina dayanilarak yalitaglarinin tektonik
acidan gostergeleri tartigilmistir. Begsparmak Daglari’nin kuzey kiyilari boyunca 7 lokalitede
tespit edilen yalitaslarindan alinan toplam 14 6rnek OSL yontemi ile tarihlendirilmistir. OSL
tarihlendirmesine gore yalitaslarinin yaslar1 0.442+0.079 ile 5990+0.341 y1l arasinda degisir.
Maksimum 310 m uzunluga ve 17 m genislige sahip olan yalitas1 tabakalar1 6°-12° egimle
denize dogru egimlidir. Yapilan petrografik analizlere gére CaCO, oran1 %37-65 arasinda
degisir. XRD verileri yalitagi ¢gimentosunun tamamen kalsitten olustugunu gostermektedir.
Elektron mikroskobu ve ince kesit goriintillerinde ¢imento dokularmin tane yiizeylerinde
mikritik zarflar, tane aralarinda ise mentiskiis koprii ile temsil edildigi goriilmistiir. Bu durum
baglayici ¢cimentonun denizel freatik ve meteorik kosullarin etkisi altinda ¢okeldigini ortaya
koyar. Supratidal kosullar1 yansitan meteorik ¢imentonun mikritik zarflar {izerine gelmesi
deniz seviyesinde al¢alma evrelerine isaret eder.

Anahtar Kelimeler: Yalitasi, OSL, Tektonik, Kuzey Kibris, Dogru Akdeniz

Katki belirtme: Bu c¢alisma Canakkale Onsekiz Mart Universitesi, Bilimsel Arastirma
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ABSTRACT

In this study, we discuss distribution, facies characteristics and optical luminescence ages
of beachrocks on the North Cyprus coasts. A total of 14 samples collected from seven
different localities on the Northern coast of Besparmak mountains were dated using OSL
dating technique. Based on OSL results, age of beachrocks ranges between 0.442+0.079
ka and 5990+0.341 ka. Beachrock beds are composed of maximum 300-m long and 12-m
width cemented beach deposits, dipping seaward at angles between 6° and 12°. Petrographic
analyses reveal that beachrocks contain a CaCO, cement that range in amount between
37-65%. Based on XRD data, this cement material is composed solely of calcite. Scanning
electron microscopy and thin section images demonstrated that cement fabric is characterized
by micrite envelops on grain surfaces and meniscus bridges between the grains. This is
indicative of precipitation of the connective cements from marine phreatic and meteoric
conditions. The presence of meteoric cement typical of supratidal conditions on micrite
coatings is suggestive of sea-level lowstand periods.

Keywords: Beachrock, OSL, Tectonic, North Cyprus, Eastern Mediterrnean
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Calisma Uluslararasi Mersin Limaninda yapilan bir dizi saha &l¢imiinden yola ¢ikarak
liman alan1 igerisindeki bolgede mevcut giincel sediman kalinliginin tespit edilmesini konu
almaktadir. Bu kalinlik tespiti i¢in sondaj ve sismik yoOntemlere bagvurulmustur. Arazi
calismalari, sondaj ve s1g sismik olmak iizere iki kisimdan olusmaktadir. Sondaj ¢alismalari
deniz tabanindan 15 ile 40 m araliginda derinlige kadar degismekte olup toplamda 25 adettir.
Sismik yansima metodu temelinde yapilan s1g sismik 6l¢iimler ortalama 700m uzunlugunda 9
hattan olugmaktadir. Sondaj ve sismik hatlar birbiri ile iligskilendirilerek elde edilen koordinat
ve kalinlik degerleri ArcGIS yazilimi {izerinden c¢esitli interpolasyon yontemleri denenerek
liman alani igerisinde giincel sediman birikimi ve bu biriminin yanal ve diisey devamliligi
seklinde tespit edilmistir.

Anahtar Kelimeler: Sismik Kalinlik, Sondaj, CBS, Interpolasyon
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ABSTRACT

This study includes the determination of recent sediment thickness in International Mersin
Port by systematic field measurements including drilling and seismic methods. 25 boreholes
were drilled with penetration depths changing between 15 and 40 m (from sea floor). Nine
shallow seismic reflection profiles each having about 700 m length were carried out. The
seismic and borehole sediment thickness data were correlated and the coordinates and
thickness values were interpolated using ArcGIS software. In this way, the recent sediment
accumulation and its lateral and vertical continuity were determined in the port.

Keywords: Seismic Thickness, Drilling, GIS, Interpolation
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Yalitas1 gelgit i¢i zonda gevsek plaj ¢okellerinin kalsiyum karbonattan olusan dogal bir
cimentoyla birbirine tutturulmasi sonucu olusur. Tabaka kalinliginin gel-git genligini
asmamast durumunda bu kayalar deniz seviyesi degisimlerinin arastirilmasi agisindan
onemli ipuglar1 sunarlar. Bu ¢imentolanmis plaj c¢okelleri Tiirkiye’nin Akdeniz ve Ege
Denizi kiyilarinda genig yayilis gostermekle birlikte, Marmara Denizi kiyilarinda da
bulunduguna dair az sayida kayit mevcuttur. Yalitasi tabakalarinin arkeolojik kalintilarla bir
arada bulunmasi konuyu arkeo-cografi a¢idan daha ilging hale getirmektedir. Bu ¢alismada
Marmara Denizi kl?’llal‘lnda, Parion Antik kentinde (Canakkale) tespit edilen yalitasi; kokeni,
cimentolanma Ozellikleri, radyokarbon tarihlendirmesi agisindan ele alinmakta ve arkeo-
cografi gostergeleri tartisilmaktadir.

Biga ilgesinin (Canakkale) Kemer Koyt arazisi iizerinde bulunan Parion, arkeolojik verilere
gore M.O 700-600’ler arasinda Grekler tarafindan kurulan bir Troas kentidir. Calisilan yalitasi
tabakalar1 Bodrum Burnu dogusunda uzanir ve biiyiik kismu su altinda kalmis halde bulunur.
Yalitas1 zonunun orta kesiminde yalitagi tabakalar1 antik kentin kuzey limani duvarlart ile
sinirlanir. Yalitagt zonunun toplam uzunlugu 424 m’dir. Kiy1 ¢izgisine kismen paralel uzanan
tabakalar ortalama K80°B dogrultulu olup, tabakalar yine kuzeydoguya dogru 4-16° arasinda
egimlidir. Analizler igin dort farkli kisimdan 6rnekler alinmistir.

Analiz sonuglarina gore yalitasi litik kumtasi bilesimindedir. Polikristalin kuvars yaninda,
kuvarsit, mikasist, metagranit ve mermer gibi metamorfik kayalardan tiiremis kaya kirintilari
igerir. Taneler izerinde ve arasinda zayif kalsitik ve demiroksitli ¢imento geﬁsmistir. Bosluk
oran1 yliksek olup, 100 pm-300 pum aras1 boyutta koseli taneler egemendir. Tane yilizeylerinde
ve kenarlarinda yogun olarak gelisigiizel yonlenmis, boyutu 4 pm-10 um arasinda degisen
skalenohedral yiiksek magnezyum kristalleri yaygindir. Tane aralari kiiciik taneler ve bosluk
dolgusu ¢imento ile doldurulmustur. Kokolit Emiliania huxleyi ve basta Amphora ovalis
olmak tizere degisik diatom kalintilar1 tane aralari ve iizerlerinde ¢imentolanmig olarak
bulunur. Ayrica Patellina corrugata ¢ok yogun olmak iizere, Quinqueloculina laevigata,
Quinqueloculina sp., Bolivina variabilis, Bolivina sp., Ammonia tepida, guinqueloculina
seminula, Massilina sp., Ammonia parkinsoniana, Ammonia sp., Elphidium macellum,
Elphidium sp., Cribroelphidium poeyanum, Sigmoilinita costata, Sigmoilina sp.,
guinqueloculina oblonga, Pseudotriloculina laevigata gibi s1g su ortamini gosteren farkli
oraminifer tiirleri tamimlanmistir. Kalibre edilmis radyokarbon tarihlendirmesi sonuglarina
gore, yalitaginin bugiin su altinda kalan agiktaki kesimi giiniimiizden 2270-1980 yil 6ncesine
aittir. Yalitag1 zonunun orta kesimindeki tabakalar ise altta 2950-2730, iistte 2850-2690 yil
oncesine tarthlendirilmistir. Parion kentinin antik liman duvarlar1 6niindeki tabakalarin yasi
ise giiniimiizden 6nce 510-320 y1l yas vermistir. Bu sonuglara gore ¢alisilan kiyida yalitast
olusumu Parion kentinin kurulus doneminden itibaren gelismistir.

Anahtar Kelimeler: Yalitasi, Diyajenez, Radyokarbon, Ge¢ Holosen, Deniz Seviyesi
Degisimi, Parion
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ABSTRACT

Beachrock forms as result of intertidal cementation of loose beach materials by calcium
carbonate. These rocks provide important clues of sea-level changes, in case the thickness
of beds doesn t exceed tidal range. Even though such cemented beach deposits are broadly
distributed throughout the Mediterranean and Aegean Sea coasts of Turkey, limited number
of records exist concerning their existence on the Marmara Sea coasts. The coexistence of
beachrock beds including archaeological objects makes is of special interest from archaeo-
geographical point of view. In this study, archaeo-geographical implications of beachrock in
the antique city of Parion near Canakkale on the Marmara Sea coast are discussed in terms
of its origin, cementation characteristics and radiocarbon age.

Located within the borders of Kemer, Biga, Canakkale, Parion, is a Troas city founded by
Greeks between 700 and 600 BC. The studied beachrock slabs lie in the east of Cape Bodrum
and are mostly submerged. In the middle section of the cemented zone, beds are limited by
the walls of northern port of the antique city. Beachrock zone has a total length of 424 m.
Extending partly parallel to the present coastline, beds strike, on the average, NSO°W and
dip 4-16°NE. For the various analyzes, samples were collected from four different sites.

Analyses results reveal that beachrock is a lithic sandstone, containing polycrystalline quartz
and fragments of quartzite, micaschist, metagranite and marble, all derived from metamorphic
rocks. A weak connective cement formed by calcite and iron oxide exist on and around the
bounded grains. The void ratio is high and grains with sizes ranging between 100 um and
300 um predominate. Randomly oriented clumps of scalenohedral high-Mg calcite crystals
with sizes varying between 4-10 um are common on and around the grains. Intergranular
pores are filled by small grains void-filling cement. Coccolith Emiliania huxleyi and various
diatom residuals dominated by Amphora ovalis are found cemented among and on the surface
of grains. In addition, a rich foraminifera assemblage consisting predominatly of Patellina
corrugata ans indicating shallow water environment were recognized. The other members
of the foraminifera assemblage includes Quinqueloculina laevigata, Quinqueloculina sp.,
Bolivina variabilis, Bolivina sp., Ammonia tepida, Quinqueloculina seminula, Massilina
sp., Ammonia parkinsoniana, Ammonia sp., Elphidium macellum, Elphidium sp.,
Cribroelphidium poeyanum, Sigmoilinita costata, Sigmoilina sp., Quinqueloculina oblonga,
and Pseudotriloculina laevigata. According to calibrated radiocarbon ages, the submerged
beachrock in the offshore has an age ranging from 2270 to 1980 years BP. The middle part of
the slabs yielded ages of 2950-2730 years BP and the top part 2850-2690 years BP. Beds in
front of the walls of the port of Parion antique city are dated 510-320 years BP. These results
indicate that beachrock formation on studied coast took place starting with establishment of
the ancient city.

Keywords: Beachrock, Diagenesis, Radiocarbon, Late Holocene, Sea-Level Change, Parion
Acknowledgement: This study is supported by TUBITAK. Project number: 112Y217.
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Periyodik iklim dongiilerinin (6rnegin Milankovi¢ dongiileri) arastirilmasi, 6zellikle James
Croll (1864)’dan bu yana, bilim insanlar1 arasinda ilgi uyandiran bir konu olmustur. Bu
calismada kiiresel kabul edilen iklim dongiileri Van Golii ¢okellerinde arastirilmigtir.

Uluslararasi Kitasal Sondaj Programi (ICDP) ile 2010 yilinda Van Golii Kuzey Havzasinda
245 m su derinliginden 145,5 m uzunlugunda sondajli karot alimmistir. TUBITAK tarafindan
desteklenen bir proje ile bu karotlar ITU-EMCOL ekibi tarafindan rneklenmistir. Aym ekip
alinan karotlarda cesitli jeokronolojik analizler ile karotlu sondajlarla kesilen stratigrafik
istifin yag modelini elde etmis ve jeokimyasal analizler ile iklim ve gol seviyesi degisimlerini
aragtirmistir (bakiniz bu oturumda Cagatay vd. tarafindan sunulan bildiri 6zeti). Bu ¢alismalara
gore incelenen sondajin stratigrafik kesitinin yas1 93500 yil 6ncesine degin uzanmaktadir.

ITU EMCOL tarafindan X-1sinlar1 Floresans (XRF) yontemi ile elde edilen element analiz
sonuglart ile toplam karbonattan elde edilen durayli oksijen ve karbon izotopu analiz
sonuglari; bu caligmada zaman serileri olarak ele alinip verilerin basit hareketli ortalamasi
alindiktan sonra verilerdeki dogrusal trendi kaldirmak igin verilerin aritmetik ortalamasi
verilerden ¢ikartilip, verilerde Periyodogram yontemi ile dongiisellik aranmustir. Veriler
zaman boyutunda esit araliklarla dagilmadigi igin yontem olarak, Hizli Fourier Doniisiimiiniin
bir uygulamasi olan, Lomb-Scargle Periyodogram spektral metodu se¢ilmistir. Anadolu
cografyasinda ilk kez bu uzunlukta elde edilen veri setlerinin dongiisellik analizleri, Van
Golu cokellerinde Milankovi¢ dongiilerinden olan ekinokslarin deviniminin (21000 yil),
Milankovi¢ dongiilerinin harmoniklerinin (12500, 10500, 9000, 4700 yil) ve Dansgarrd/
Oeschger ve Bond dongiilerinin (1500 yil) varligint géstermektedir.

Anahtar Kelimeler: Van Golii, Geg Pleyistosen, Déngiisellik, Tklim Déngiileri, Paleoiklim
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ABSTRACT

Search for periodicity in the climatic records (e.g. Milankovitch cycles) has been a matter of
interest among the scientists since James Croll (1864). For this study, we have looked for the
global climate cycles within of Lake Van ICDP sediment cores.

Borehole sediment cores reaching to a composite depth of 145.5 were recovered in 2010 from
245 m water depth in the Northern Basin of Lake Van, within framework of International
Scientific Continental Drilling Programme (ICDP). The cores were sampled and analysed
by ITU-EMCOL team for project work funded by TUBITAK. The team carried out the core
analyses. The geochronological analysis with the age model for the drilled sequence reveals
the record extends back to 93500 years at the base of the sequence (see abstract by Cagatay
et al. in the same session).

The geochemical results obtained by ITU-EMCOL using the XRF Core Scanner (X-ray
Fluorescence) method for elemental analyses and mass spectrometric method for stable
isotope analyses in total carbonate were subjected to time series analyses, i.e. we applied
simple moving average to the data and then detrended the data to remove the linear trend.
Since the time dimension of the data is unevenly spaced we chose the method of Lomb-
Scargle Periodogram, which is an application of Fast Fourier Transform, and used it to
search for the periodicities. The results of the analyses of the longest climate records so far
obtained from Anatolia show the presence of the precession cycle (21000 years), harmonics
of the Milankovitch cycles (12500, 10500, 9000, 4700 years) and Dansgaard/Oeschger and
Bond cycles (1500 years) in the data sets.

Keywords: Lake Van, Late Pleistocene, Periodicity, Climate Cycles, Paleoclimate
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Uluslararasi Kitasal Sondaj Programi (International Continental Drilling Programme, ICDP)
karot analizlerimize gére Van Goli son 90.000 yilda Milankovitch yoriingesel ve Kuzey
Atlantik’teki Heinrich (HE)- Dansgaard -Oeschger (D-O) ve Bond iklim dongiilerinin
etkisi ile g6l seviyesi degisimlerine ugramistir. Seviye degisim kayitlart sondaj karotlarinin
durayli izotop, TOC, TIC ve element jeokimyasi analizlerinden; gol ic¢indeki sismik
yansima kayitlarinda goriilen deltalarin stratigrafik analizlerinden ve kiyidaki eski gol ¢okel
taracalarinin yaymlanmis yaslarindan yararlanilarak arastirilmigtir. Genel olarak TOC ve
TIC degerlerinin yiiksek oldugu buzularasi 1. ve 5a. Oksijen izotop dénemlerinde (Marine
Isotope Stage MIS-1 ve MIS-5a) yiiksek g6l seviyesi olugmustur.

G.0. 90-85 yillar1 arasinda Van Gélii seviyesi gél bugiinkii seviyenin altindadir. Bu dénem
icerisinde ozelikle G.0.83-82 bin yillar1 arasinda soguk donem ve diisiik gol seviyesi
olugsmustur. G.O. 85-71 bin yillar1 arasinda Van Gélii’nde yiiksek TOC ve TIC degerleri
goreceli yiiksek bir gol seviyesine isaret etmektedir. G.O. 71-60 bin yillar1 arasinda (MIS-4
dénemi) Van Goli'nde TOC, TIC, 8'0 ve 8"°C degerlerinin diisiik oldugu soguk ve kurak
bir donemdir. Bu dénemde sismik yansima kayitlarina gore -120 m’de bir delta olusmustur.

Onemli HE ve onu izleyen D-O iklim olaylarinin gériildiigii, G.O. 60-32 bin yillar1 arasinda
g6l su seviyesi bugiinkii seviyeden daha diisiiktiir. Ancak, G.O. 53.5-52 bin yillar1 arasinda
azalan 8'80 degerleri gdl seviyesinin bir miktar yiikseldigini gostermektedir. G.O. 32-23
bin yillar1 arasindaki dénemde gol etrafindaki yiliksek gol taracalarindan gol seviyesinin
hizla bugiinkii seviyenin 90 m iistline yiikseldigi; ancak ¢okel litolojisinden degisimleri gol
seviyesinin hayli degisken oldugu anlagiimaktadir.

G.0. 23-15 bin yillar1 arasinda, kiitle akmalar1 yogun ve ¢okelme hizlar yiiksektir. G.O. 30
bin yilindan baslayarak, G.O. 20 bin y1la degin devam eden bu soguk iklimde kar erime sular1
yiiksek g6l seviyesine neden olmustur. Su altinda -200m’lerde gériilen bir delta paketi su
seviyesinin G.0. 20 bin yildan baslayarak diistiigiinii gostermektedir.

Bolling-Allerod (B-A; 14.7-12.8 bin yillar1 aras1) donemi Van Golii’'nde nispeten sicak
ve yagish bir donemdir. Bu donemde organik iiretim salinimli olarak bir 6nceki doneme
gore artmistir. Younger Dryas (YD; 12.8-11.5 bin yillar1 arasi) soguk doneminde tiim
jeokimyasal ve mineralojik veriler soguk ve kurak bir iklime ve buharlagmaya isaret
etmektedir. YD doneminde gol seviyesi -100 m’lere diigsmiistiir. Holosen basinda yiikselen
TOC ve algalan '%0 degerleri yiikselen g6l seviyesini gostermektedir. Jeokimyasal veriler
iklim ve g6l seviyesinin yaklasik ortalama 1500 yillik Bond dongiileri ile ani degisimlerini
isaret etmektedir. Van Golii’nde ¢okel iklim kayitlar1 KB Anadolu’daki Sofular Magarasi ve
Israil’deki Soreq Magaras1 karbonat (speleothem) kayitlari ile uyumluluk géstermektedir.

Anahtar Kelimeler: Van Go6li, Paleoiklim, Gol Seviyesi, ICDP, Karotlar, Belirte¢ Parameter
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ABSTRACT

Multi-proxy analyses of drill cores recovered by the International Continental Drilling
Programme (ICDP) from the Northern Basin of Lake Van were carried out. The cores contains
the 90 ka records of the climate and lake level changes that took place under the influence
of the orbital Milankovitch, North Atlantic Heinrich (HE)- Dansgaard-Oeschger (D-O) and
Bond climatic cycles. These changes have been obtained by geochemical analysis, involving
stable isotope, TOC, TIC and Core Scanner XRF-elemental analyses, time-stratigraphic
analysis of sub-aqueous deltas observed in seismic reflection profiles, and from the published
data on lakes depositional terraces. In general, the lake levels have been relatively high
during the interglacial oxygen isotope stages 1 and 5 (MIS-1 and 5), which are characterized
by high TOC and TIC values.

Lake Van level was lower than the present day level during 90-85 ka BP. Particularly a
cold and dry climate and low lake levels were observed during 83-82 ka BP. High TOC
and TIC during 85-71ka BP, suggests relatively high lake levels. The interval from 71 to
60 ka BP (MIS-4), characterized by low TOC, TIC, 60 and 6"*C values, is a cold and dry
period during which a delta package was deposited at -120 m depth according to the seismic
reflection data.

The Lake Van level is lower than the present day level during 60-32 ka BP, which is
characterized by HE and D-O climate events. However, decreasing 6'50 values suggest a
relative increase in the lake level during 53.5-52 ka BP. Lake terraces located above the
present lake level suggest a rapid lake level increase to about 90 m above the present level
during 32-23 ka BP. However, High variability of the sediment lithology suggests that the
lake level was highly variable during this period.

During 23-15 ka BP, sedimentation rates and mass flows in the lake were particularly high.
The increasing lake levels starting from about 30-32 ka BP was probably the result of the
increasing winter snow precipitation and melt waters. A subaqueous delta at -200 m, dated
between 20-17 ka BP, indicates lowering of the lake level.

Bolling Allerod period (B-A; 14.7-12.8 ka) was a relatively warm and wet period in
Lake Van region, during which moderately high, but oscillating organic productivity was
observed. During the Younger Dryas (YD, 12.8-11.5 ka) cold period, all geochemical and
mineralogical proxy records and seismic reflection lines indicate a cold and dry climate and
high evaporative draw down of the lake level to about 100 m below the present lake level.
Increasing TOC and decreasing 6"*0 values during the early Holocene indicate increasing
lake levels. All geochemical proxy data sets of the Lake Van show rapid climate changes with
1500 a. Bond-periodicity. The climate records of Lake Van are conformable with the Sofular
speleothem climate records in NW Anatolia and the Soreq spelothem records in Israel.

Keywords: Lake Van, Paleoclimate, Lake level, ICDP, Cores, Proxy
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Akarsular yeryiiziiniin sekillenmesinde hem asindirici hem de depolayici faktorler olarak
rol oynarlar. Morfolojileri; suyun akis hizi, seviye degisimi, tasidig1 sediman miktar1 ve
iklim degisimine bagh gibi goziikse de temel neden tektonik faaliyettir. Tektonizma sadece
yatak gelisimine, egim degisimine degil, akarsuyun kol kapmasi dolayisiyla tasidigi sediman
miktarinin degismesine de sebep olur. Bu nedenle hem morfolojik hem de sedimantalojik
acgidan 6nem kazanir.

Tiirkiye’nin ligiincli en uzun (824 km) ve Karadeniz’e bosalan ikinci bilyiik drenaj alanina
sahip (56x10° km?) nehri olan Sakarya Nehri de eski kollar1 ve kaptig1 daha kiigiik akarsularla,
akarsu havzalarinda tektonizmanin sedimantasyon iizerindeki etkisinin gozlenebilecegi
uygun alanlardan biridir. Sakarya Nehri, Ege Bolgesi’nden baslayip, énce I¢ Anadolu’ya
dogru akar, daha sonra kuzeye dogru donerek Geyve Bogazi’ndan geger ve Karasu’dan
Karadeniz’e dokiiliir. Alt yatakta Adapazart ve Karasu deltalar1 en 6nemli iki depolanma
alan1 olarak géze g¢arpar. Nehrin drenaj alani genel olarak Paleozoyik-Kuvaterner yasl
karasal birimler ve Geg Kretase yasli karbonatlardan; tektonik gergevesi ise Kuzey Anadolu,
Eskisehir ve Adapazari-Karasu fay zonlarindan olusur. Sakarya Nehri drenaj havzasinin iist
yatag1 Eskigehir fay zonu tarafindan denetlenirken, orta ve alt yatak dncelikle Kuzey Anadolu
Fay Zonu daha sonra da Adapazari-Karasu Fay Zonu tarafindan kontrol edilir.

Bu kapsamda yapilan ¢alismada, Sakarya drenaj havzasinda tektonizmanin sedimantasyon
tizerindeki etkisi incelenerek, morfosedimanter unsurlar {izerinde nehir kapma, akarsu
yataklarinda uzama, tektonik yerdegistirme ve diger morfotektonik 6zelliklerin dogrudan ve
dolayli etkileri ortaya konmustur.

Anahtar Kelimeler: Sakarya Nehri, Tektonik, Sediman Verimi, Akarsu Kapmasi, Kuzey
Anadolu Fay Zonu, Eskisehir Fay Zonu
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ABSTRACT

Alluvial rivers have significant role on earth surface processes both as erosional and
depositional agents. While their morphologies seem to be connected to water flow rate,
oscillations, transported sediment rate and climatic change, the main reason is tectonic
activity. Tectonism is not caused only the development of river bed and/or not changing
of the slope, it leads to change in the amount of transported sediment as a result of stream
capturing of the river.

The Sakarya River is the third longest river of Turkey with a length of 824 km and has the
second largest drainage basin discharging in to the Black Sea with an area 56 x 10° km?.
The discharge of the river is 5,6 km3 /yr and this ratio is equivalent to 14 % of total river
discharge in Turkey. The annual suspended sediment load of the Sakarya River was 4,6 x
10? t/yr. until 1972 and since then has decreased to 3,8x 10° t/ yr. with the construction of
a dam in the upper- course of the drainage basin. Its drainage basin mainly consists of
terrigenous rocks of Paleozoic to Quaternary and carbonate rocks of Late Cretaceous. In
this area, the main tectonic elements are represented by the North Anatolian, the Eskisehir
and the Adapazari- Karasu Fault Zones. All these early Quaternary faults are still active with
high seismicity rates. While the Eskisehir Fault Zone is effective on the upper- course of the
Sakarya River drainage basin, the North Anatolian Fault Zone mainly controls the middle
and lower- courses and Adapazari- Karasu Fault Zone controls the lower course.

In the study, tectonics related changes in the Sakarya River drainage basin (stream capturing,
elongations of river beds, true tectonic displacement and other morphotectonic features) and
their indirect affects on sediment yields during the Quaternary was studied.

Keywords: The Sakarya River, Tectonics, Sediment Yield, Stream Capture, The North
Anatolian Fault Zone, The Eskigehir Fault Zone
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Ankara, ilgililer ve yakin civarinda yasayanlar hari¢, kamuoyunda fazla bilinmeyen {ig¢
adet “karagdl”e ev sahipligi yapmaktadir. Uciiniin de sular tatl, yiizey alanlar1 2 km*'den
azdr. Isimleri su ve cevreleyen yogun orman ortiisiiniin sagladig1 koyu gdlgeden dolayidir.
Burada, anlatim kolaylig1 igin, goller bulundugu il¢e adi ile birlikte kullanilacaktir. Beypazari
Karag6l, Ankara’nin KB kesiminde, il merkezine yaklasik 120 km mesafededir. Dar oval
geometride olup en derin yeri 5,5 m’dir. Cubuk Karag6l Ankara’nin kuzey dogusunda, il
merkezine 60 km mesafede ve 6.5 m derinliktedir. Uciincii karagdl ise Ankara’nin kuzeyinde,
Kizilcahamam ilgesi sinirlarindadir. Ankara kent merkezine 100 km mesafede, Isikdagi’nin
(2034 m) kuzeydogu yamacindadir. Bu gol aym1 zamanda Kizilcahamam — Camlidere
Jeoparki’nin jeositlerinden biridir. Diger g6llere gore daha s1g (4.5 m), yiizlgiimii olarak da
en kiigiiktiir.

Ankara Karagoélleri bir cok ortak 6zellige sahiptir. Her ii¢ii de heyelanlarin vadileri tikamasi
sonucu olusan set golleridir. Yagis ile seviyeleri algalir, yiikselir. Volkanik birimler {izerinde
yer alirlar ve ¢evre kayaglart andezitiktir. GOl sularinin ana element bilesimi ¢evre kayaglar
ile uyumludur. Organik madde miktarlart %1-2 civarindadir.

Ankara ilinin 6nemli mesire alanlarindan olan Karagdller 6zellikle doga yiiriiyiisciileri ve
hafta sonu aktiviteleri yapan insanlar tarafindan oldukca sik ziyaret edilmektedir. Buna
karsin goller hakkinda yerbilimsel bilgi bulunmamaktadir. Bu ¢alisma ile hem géllerin g6l igi
ve cevresinin jeolojik olarak incelenmesi hem de jeoturizm potansiyellerinin ortaya konmasi
amaglanmustir. Calisma, Ankara Universitesi BAP ve TUBITAK BIDEB tarafindan dgrenci
odakli proje olarak desteklenmektedir.

Anahtar Kelimeler: Ankara, Beypazari, Cubuk, Kizilcahamam, Karagdl, Organik Madde,
Dip Camuru
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ABSTRACT

The Ankara province contains three lakes all of which are called “karagol”, however they
are not known by the society except for only relevant and local people who live their close
vicinities. Three all have fresh water and their surface areas are less than 2 km square.
Their names were originated from intensive plant cover and thus dark shadow on the lakes
water. Here we will call them with names of the relevant towns as Beypazar: Karagdl, Cubuk
Karagél and Kizilcahamam Karagdl to avoid from confusion. The Beypazar: Karagél is at
NW of the city Ankara, ca 120 km away. Its shape is narrow oval with a depth of 5.5 m. Cubuk
Karagél is at NE of Ankara, ca 60 km away from city center. It is ca 6.5 m deep. The last,
Kizilcaham Karagdl is placed at the north of Ankara, ca 100 km away, on the northeastern
flank of the Isikdagi (2034 m). This is the smallest and shallow lake (4.5 m deep) among
others.

i

All three lakes of Ankara have some joint characteristics, they were formed as natural barage
lakes by damming of landslides on large valleys. Water levels of the lakes are controlled
by annual precipitation. Bedrocks consist of andesitic volcanics. Chemistry of lake water
reflects the character of the bedrocks, however content of the organic matter is around 1-2%.

The mentioned lakes are important recreation areas of the region, particularly for runners
and picnikers, hence they attract visitors. On the other hand there is not any geoscientific
information about them except for false thing in the internet. The aim of this work is to
provide some basic knowledges about the lakes hoping that new and correct information may
help to nature conservation. It is acknowledged with pleasure that Ankara University BAP
and TUBITAK BIDEP supported the study as a student project.
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Kiy1 ortamlar1 ve/veya kiyilarda biriken tortul kamalari(deltalar) kendine 6zgii geometrileri
ile dikkat gekerler. Uzerleri (delta diizliigii) diiz, dagitim kanallar1 ise mendereslidir. Bu
goziiken ozelliklerine karsin delta birikiminin hangi sartlarda (su — tortul orani, depolanma
hiz1, depolanma siiresi, tagskin ve sakin dénemlerde tortul yiik bosalimi, agiz barlarinin ve
delta loblarinin yer degistirmesi) olustuklari ger¢ek durumlari ile belli degildir. Ciinkii bunlari
gbzleme olanagi yoktur. Bu sebeple analog (benzetme) modelleme yoluna gidilmektedir.
Hazirlanan deney diizeneginde su — tortul orani , depolanma hizi ve kanal egimi parametreleri
irdelenerek deltalar olusturulmustur. Tiirkiye kiyilarindaki bazi deltalarin olusum sartlari
(hidrodinamik) kosullar1 6grenilmeye ¢alisilacaktir.

Anahtar Kelimeler: Analog, Modelleme, Delta, Kuvaterner
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ABSTRACT

The sedimentary wedges deposited at the coastal areas (= deltas) are consistent with their
own sedimentary features. Their subaerial topographies are generally flat (delta plain)
and thus distributary channels are meandering. In spite of the apparent morphology, some
depositional conditions of deltas (i.e. sediment-water ratio, deposition rate, deposition time
period, water and sediment discharges during the calm and flood times, occurrences of mouth
bars, shifting of depoistional lobes) are not clear, as their not observable or measurable
in real conditions. Hence, analog modelling is a useful technique on definition of a delta
development. In our case to be presented here, some deltas were produced using different
ratios of water and sediment, changing sedimentation rates and bottom topography. Final
goal of the experimental study is to describe the depoistional conditions (hydrodinamics) of
some Turkish Marine deltas.

Keywords: Analogue, Modelling, Delta, Quaternary
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Bu galismada s1g sulardaki ¢okel istiflerinden tek-isinli akustik cihaz ile sismik yansima
verisi elde etmek i¢in yeni gelistirilmis bir teknik agiklanmistir. Bilindigi gibi su altinda ses
dalgasi formu liretimi ayn1 zamanda dalga enerjisine uygun su yolu mesafesine de baghdir. Bu
nedenle akustik cihazlarla ¢ok si1g sularda yapilan sismik ¢alismalarda (6rnegin 4 metreden
s1g sularda) sismik yansima verisi elde etmek olast degildir. Bu olumsuzlugu gidermek igin
bu ¢alisma ile ilave dikey bir su siitunun olusturulmasi tasarlanmistir.

Tasarlanan sistem basit olarak 6zel zirhli plastik boru ve ving mekanizmali tasiyici bir su
aracindan olusmaktadir. Vince asili olarak tutulan borunun zirh1 mekanik titresimleri azaltacak
Ozelliktedir. Borunun disini i¢i hava dolu sarmal plastik pargalar kaplamaktadir ve bu sayede
aracin suda seyiri sirasinda farkli kaynaklarca olusturulan istenmeyen mekanik salinimlar
engellenmektedir. Doppler etkisi olmaksizin transducer alici-vericiden giden ve yansiyarak
geri gelen ses dalgasi gecisi igin boru 6zellikleri daha cok 6nem kazanmaktadir ve normal
borular durayli olmayan basing kuvvetleri etkileri altinda yapilarini koruyamayarak hacimsel
degisimlere ugramaktadir. Bu da boru agikliginda su hareketine ve ikincil bir kaynak gibi
davranmasina neden olmaktadir. Boru duvarinin dayanimi ve esnek olmamasi i¢in destekli
olmasi ¢ok 6nemlidir.

Sussiitununun hazirlanmasi ve korunmasi icin gereken bazi sartlar vardir. Oncelikle borunun alt
acikligimin 30 cm su yiizeyinin altinda olmasi gerekmektedir. Béylece su siitununun ¢ékmesi
engellenmis olur. Zayif su izolasyonu ve tam dikey konumlandirilamayan akustik alici-verici
diger 6nemli sorunlardandir. Akustik kaynaktan ¢ikan dalga yaymimi 2 metre uzunluklu boru
icinde merkezden itibaren yanlara dogru 1.8 derecelik sapma agisi ile borunun alt ucunda
yaklasik 6 cm genislikli bir koni olusturmaktadir. Boru i¢ kismi diizensiz yansimalarina etkili
olmayan bu durumun yaninda yansima engelleyici olarak hava dolu naylon hiicreler boru i¢
duvarlarina uygulanabilir.

Borunun su ile doldurulmasi igin birgok yontem vardir. Vakum pompasi kullanmak ya
da boruyu derinde daldirmak uygulanabilir yontemlerdir. Gelistirilen teknik EMCOL
laboratuvarlarinda yapay arazi diizenegi olusturularak denenmis ve basarili sonuglar elde

edilmistir.

Anahtar Kelimeler: Sig Su, Sismik Veri, Akustik, Basing, Ultrases
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ABSTRACT

This presentation explains a new technique for acquiring seismic reflection data from
sediments in very shallow waters by single-beam acoustic sub-bottom profiler. As known,
efficient wave form generation is only accomplished along enough water column distance.
Therefore, short vertical distances, i.e. less than 4 m, is not enough for seismic data collection
in very shallow waters. In that case acoustic measurement needs extra vertical water column
for generation of effective wave form with enough sound energy.

Assembled parts of the system are special shielded plastic pipe and carrier boat with
crane. Vertically suspended pipe on the crane was used for the experience with special
anti-resonance shield specifications. Pipe has an outer o-ring supported form to eliminate
resonance from different sources such as pressure changes during the boat sailing. Pipe
specification is important for best regular frequency ultrasound pass to seabottom even same
for reflected pulse to transducer without doppler effect. Normal pipes are not durable under
unstable pressure forces and this event makes fast water circulars at the bottom of pipe.
For this reason pipes need outer rigid o-rings for self wall support. Forming and keeping
the water column require some conditions in pipe; firstly the pipe must be inserted into the
water about 30 cm. This is for prevention against collapse of water column due to water-
air exchange. Weak water isolation and wrong transducer assembly and keeping negative
pressure in the pipe are also important problems. Beam spread angle of the tranducer is 1.8
degree and this results in horizontal spread distance of ultrasound beam about 6 cm at total
for a 2 meter pipe. Application of nylon air-cell isolator as an anti-reflector to interior wall
of the pipe is possible.

To fill in the pipe with water, there are various ways. Using air vacuum pomp and pipe
body sinking in to the water are possible applications. This technique was developed and
tested firstly in EMCOL laboratories, all components of the technique and pre-events were

experienced with artificial in-situ conditions with successful results.

Keywords: Shallow Water, Seismic Data, Acoustic, Pressure, Ultrasound
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Istanbul ili Anadolu Yakasinda bulunan Cubuklu Deresi Palezoik déneme ait gesitli
litolojilerdeki jeolojik formasyonlardan gecerek Istanbul Bogazi'na dékiilmektedir. Bu
galismanin amaci; Cubuklu Deresinin Bogaz’a dokiildiikten sonraki davranisinin akimnti
6lgtimleri ve zeminden alinan 6rneklerle belirlemektir.

Akinti 6l¢iimleri; su kolonunda bulunan askidaki kati malzeme ve plankton gibi organik ve
inorganik malzemelerden geri yansiyan sinyalin Doppler etkisinden yola ¢ikarak su kolonu
boyunca 3 boyutlu olarak yapilmistir. Caligma alaninda bolgeyi kapsayacak sekilde ilk giin
2 adet, ikinci giin 2 adet olmak iizere toplam 4 adet 6l¢iim yapilmistir. Bunun sonuncunda
bolgedeki hakim akint1 yonii ve hizi tespit edilmistir.

Akint1 6l¢iimlerinin yani sira, Cubuklu deresinin sediman dagilimini belirlemek i¢in zemin
ornekleme c¢aligmalart yapilmistir. Sahanin genelini temsil etmesi amaciyla, homojen bir
dagilim olacak sekilde lokasyonlar belirlenmistir. Orange Peel ile 7 adet dip numunesi
almmustr.

Gergeklestirilen saha galismalarina miiteakiben toplanan veriler degerlendirilerek sediman
dagilim haritasi olusturulmustur. Bu harita ile birlikte alinan akinti hiz ve yon profillerinin

degerlendirilip buradaki sediman taginimi ve ¢okeliminin genel karakteri tartigilmistir.

Anahtar Kelimeler: istanbul Bogaz, Cubuklu Deresi, Doppler Prensibi, Sediman Tagmimu,
Sediman Dagilim Haritasi
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ABSTRACT

Cubuklu River that is located Anatolian Side of Istanbul city, empties into Istanbul Bosphorus
by crossing geological formations characterized by different lithologies. The purpose of
this study; determining the behavior of the material that carried to Istanbul Bosphorus by
Cubuklu River based on current measurements and soil sampling.

Current measurements have been made 3 dimensional in water column by reflection signals
from organic, inorganic materials like suspended solids and planktons with Doppler Effect.
In study area, 4 current lines have been measured. As a result of this, dominant current
direction and velocity have been determined.

Along the current measurements, soil sampling studies have been made to specify the
sediment distribution of Cubuklu Bay. Locations have been chosen by the way characterizing
the study area. 7 sediment samples have been taken by Orange Peel.

After the field studies, sediment distribution map have been created as collected data have
been evaluated. Finally, this map and current velocity and direction profiles have been
commented, the general characteristic of sediment transportation and precipitation have
been argued.

Keywords: Istanbul Bosphorus, Cubuklu River, Doppler Effect, Sediment Transportation,
Sediment Distribution Map
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Diinyada yakin jeolojik donemlerdeki iklim degisimlerine yonelik ¢aligmalar, gliniimiizde
deniz ve gollerde yapilan karot calismalar ile yayginlasmistir. Kuvaterner siiresince deniz
ve gol seviyelerinde meydana gelen degisimler ve bu siirecte etkili olan eski iklim kayitlar
gliniimiizde multi-parametre yontemler kullanilarak saptanabilmektedir. Gilinlimiizde bu
calismalarin yaygilasmasinin sebebi modern kantitatif ve kalitatif yontemler kullanilarak
bilimsel aragtirmalarda daha kesin ve dogru sonuglara ulagilabilmesidir. Bu amaca yonelik
Firat Universitesi Yer Bilimleri Uygulama-Arastirma Merkezi (FUYAM) iilkemizdeki
gobllerde multi—parametre yontemleri kullanarak Kuvaterner siiresince eski iklim degisimleri
ve bunlarin sebep oldugu su seviyesi degisimlerini arastirmak i¢in kurulmustur. Bu kapsamda
giinlimiiz ¢evresel siireglerin, dogal afetlerin izlenmesi ve kayitlarmin incelenmesi de
amacglanmaktadir. FUYAM goéllerde bu konular1 arastirmada sig-sismik/batimetrik ve karot
cokellerinde multi-parametre (sedimantolojik, jeokimyasal ve paleontolojik) yontemleri
kullanmaktadir. Bu sayede FUYAM da gél havzalarmin binlerce yillik siiregler igerisindeki
yiiksek ¢oziiniirlii eski iklimsel degisimleri arastirmaya yonelik lisansiistii ve doktora
caligmalar1 yapilabilmektedir.

Gél ve s18 sularda yapilan sismik ¢alismalarda FUYAM a ait 6 m’lik bir fiber bot ve karot
calismalarinda ise 3.40 m x 4.40 m boyutunda bir platform kullanilmaktadir. Karot ¢caligmalari
gravite ve piston adi verilen iki ayr1 metod ile yapilabilmektedir. Karot ¢alismalarindaki
amag gol tabanlarindan almacak ¢okellerde farkli litostratigrafik birimleri ayirt etmek ve
karot ¢okellerinde yapilacak multi-parametre yontemler sayesinde gollerin eski iklimsel
stireglerini ortaya ¢ikarabilmektir. GOl ¢okellerinin dogru ve hassas kronostratigrafileri ve
bu c¢okellerin gol tabanindaki yayilimlar1 ve geometrileri ise gollerde sismik ¢aligmalar ile
ortaya konulabilecektir. Karotlarda yapilan sedimantolojik c¢alismalar ¢okellerin litolojik
ozelliklerine ve sahip olduklan fiziksel Ozelliklere dayanmaktadir. Gollere g¢evresinden
drenajlar ile getirilen kirmtili malzemelerin varlig1 6zellikle karot ¢aligmalarinda yapilan
manyetik duyarlilik analizleri ile ortaya ¢ikarilabilmektedir. Karot ¢okellerinde yapilabilecek
tane boyu analizleri sayesinde bu g¢okellerin fiziksel o6zellikleri ve g¢okelme islevleri
belirlenebilecektir. Bunun yanisira karot ¢okellerinde yapilacak organik karbon ve XRF
analizleri bize gollerin binlerce yillik evrim siireglerindeki eski iklim degigsimlerini ve paleo-
limnolojik 6zelliklerini ortaya ¢ikarmamizi saglayacaktir.

Anahtar Kelimeler: FUYAM, Kuvaterner, Karot, Multi — Parametre, Gol
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ABSTRACT

At recent geological periods, researches related with climate change in the World have became
dominant today with the corings on sea and lakes. During the Quaternary changes on sea-
and lake-levels and the paleo-climatic effects during this period can be detected nowadays
by using multi-parameter methods.Today, the reason for growing up of these studies is to
obtain more precise and correct results for scientific researches by using modern quantative
and qualitative metods. For this purpose, Firat University Earth Sciences Application-
Researches Center (FUYAM) was established for investigation paleo-climatic changes in
our countrys lakes and consequence of water level changes during the Quaternary by using
multi-parameters studies. In this context, monitoring of natural disasters and investigation
of their records are intended. FUYAM has abilities to use shallow-seismic/bathymetric and
multi-parameter (sedimantological, geochemical and paleontological) methods in core
sediments. In this way, master and doctorate studies have been performed in FUYAM in
order to search high-resolution paleo climatic changes during thousand of years periods in
lake basins.

In FUYAM, seismic and core studies are established in lake and shallow waters by 6 m-long
fiber boat and platform with 3.40 m x 4.40 m diameters. Core studies could be operated by
two different types of metods that are called gravity and piston. The aim of core studies is
differantiate distinct lithostratigraphic units and to find out paleo-climatic periods in lakes by
using multi-parameter metods in core sediments. The correct and precise chronstratigraphies
of lake deposits and their distribution and geometries can be imaged by seismic studies
in lake. Sedimantological studies at cores are based on litological and physical proporties
of deposits. Siliciclastic materials brought to lake from the drainage area can be detected
by magnetic susceptiblity analysis in core studies. Physical properties together with their
depositional processes of core sediments are determined by high-resolution grain-size
analysis in these deposits. However, organic carbon measurements and XRF analysis in core
sediments provide us to obtain paleo-climatic changes in lakes and their paleo-limnological
features during their thousands of years evolutionary periods.

Keywords: FUYAM, Quaternary, Core, Multi- Parameter, Lake
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Goller yiiksek ¢oziiniirliikte lokal ve bolgesel degisim kayitlarda, siirekli olarak ¢evre, iklim
ve tektonik etkilere cevap veren dinamik sistemlerdir. Daglik alanda bulunan géller, son
derece gevresel diisiintilmektedir, ¢iinkii bunlar kiigiik ve duyarli ekosistemlerdir ve bundan
dolay1 bu tiir goller gol seviyesi degisimlerine hizlica cevap vermektedirler. Hazar Golii Dogu
Anadolu’nun yiiksek kesimlerinde yer almaktadir. Hazar Goli 25 km uzunlugunda, 7 km
genisliginde, Dogu Anadolu Fay Zonu (EAFZ) boyunca KD-gidisli uzamis sekli ile daglar
arast sedimanter bir havzadir. Bir 6nceki arastirmacilar, Hazar Go6lii boyunca gol dolgularimni
ve kiy1 mostralarini baglica sedimanter boliimlere ayirmiglardir. Su iistiinde yiizeylenen
ozellikle giiney kiy1 boyunca bulunan Kuvaterner Yelpaze Deltasi’nin varlig: yiiksek gol
seviyesini ortaya koymaktadir. Hazar Golii Geg Pleyistosen-Holosen stiresince gol seviyesi
ve tektonik diizenleme, delta olusturan ¢okellerde regresif ve transgresif ¢okelim setlerini ve
kiy1 taragalarini ayirt etmemize olanak saglamaktadir.

Holosen ¢okelleri i¢inde sismik yansima sekilleri ile birlikte karotlarda detayli litolojik
tanimlamalarda, dort ana litoloji ayirt edilmistir. Golsel havza c¢okelleri iyi tabakalanmis
yansima ylizeyleri ile genis yanal uzanimlidirlar. Yansitma 6zellikleri temelinde, profiller
boyunca uyumlu ve uyumsuz yiizeyler tizerini kaplayan bu ¢okeller transgresif gamur olarak
yorumlanabilir. Diger taraftan, karotlardaki bu ¢dkeller karistirilmamis pelajik kil ve kumlu
kil ara seviyeli siltli ve kumlu tiirbiditler oldugu bu ¢alisma da yiiksek ¢oziiniirlii tane boyu
analizler ile kanitlanmaktadir. Karotlarda aralikli laminali kil olusumu, dncelikle anoksik-
hipoksik su sartlar1 altinda kontrol edildigi diistiniiliir. Diger taraftan, karotlarin alt birimleri
icinde ¢alisilan ¢ok ince laminali siltli kil tabakalari, giiglii iklim olaylar1 ve dip akintilar ile
iliskili oldugu diistiniilmektedir.

Sismik profiller bizlere farkli su derinliklerinde ii¢ farkli delta kompleksinin bulundugunu
gostermektedir. Bu delta ¢okellerinin kaynagi gol cevresinde var olan en biiyiik drenaj
sistemi Kiirkcayr Nehri oldugu diistiniilmektedir. Karotlarda sismik karsilastirma ve
karotlardan elde edilen '“C yaslara dayanarak Hazar Goli delta ¢okelleri Holosen siiresince
¢okeldigi saptanmustir. Delta istifleri arasinda fliivyal ¢okellerin varhigi G.O. 2800 yil 6nce
g0l seviyesindeki diigiisten dolay1 Kiirkgayr Nehri ilerleyerek daha yasl olan delta sistemi
iizerine daha gen¢ olanmin geldigini gostermektedir. Onceki arastirmacilar tarafindan
onerilen ve Kiirkcay1r Nehri cevresinde yiizeylenen Gilbert-tipi deltadan ziyade sismik
profillerde delta ¢okellerinin genel klinoform yapilari ile birlikte bunlarin karotlardaki
litolojik dokular1 bunlarin ¢okelme modlarimin nehir etkisinde gelisen deltalar olabilecegini
ortaya koymaktadir.

Anahtar Kelimeler: Hazar Golii, Karot, Sedimentoloji, Jeokimya
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ABSTRACT

Lakes are dynamic response systems that integrate environmental, climatic and tectonic
forcings into a continuous, high-resolution archive of local and regional change. Lakes in
mountainous terrain are considered an extreme environment because they are small and
sensitive ecosystems, therefore such lakes respond quickly to fluctuating lake level. Lake
Hazar is located in the highlands of eastern Anatolia. It is a 25 km-long, 7 km-wide intra-
mountain sedimentary basin with an NE-trending elongated-shape along the East Anatolian
Fault Zone (EAFZ). The previous researchers subdivided main sedimentary sequences of the
lake infills and together with coastal outcrops along Lake Hazar. The subearial exposures
particularly located along the southern coast prevail presence of Quaternary fan delta
sequences indicating highstand levels of the lake. Lake level and tectonic readjustment during
the late Pleistocene to Holocene in Lake Hazar allowed us to descriminate transgressive and
regressive depositional sets in the form of deltaic deposits and coastal terraces.

On the basis of the detailed lithologic descriptions of cores together with seismic reflection
configurations, four main lithologies are distinguished within the Holocene sediments. The
basinal lacustrine sediments are well-stratified reflecting layers with a wide lateral extent. On
the basis of reflection characteristics, these sediments can be interpreted to be transgressive
muds that drapes over the conformable or unconformable surfaces along the profiles. On the
other hand, these sediments in the cores represent undisturbed, pelagic clay and silty clay
interlayared with silty and sandy turbidites as demonstrated by high-resolution grain-size
analysis in this study. The occurrence of laminated clay intervals in the cores is thought to be
primarily controlled by the anoxic-hypoxic-bottom water conditions. On the other hand, the
formation of very finely laminated silty clay layers within the subunits in the studied cores
may represent climate episodes with strong run off and associated hyperpycnal disribution.

Seismic profiles provide us to document three different deltaic-complexes standing at different
water depths. The source of these deltaic-deposits is tought to be the Kiirk¢ayt River, the
present biggest drainage system around the lake. On the basis of seismic to core comparision
and together with radiocarbon dates obtained from the cores, these deltaic complexes were
deposited during the Holocene in Lake Hazar. The presence of fluvial sytem between two
deltaic-complexes implies progradation of paleo-Kiirk¢ayr River above the older deltaic
deposits due to lake level lowering prior to 2.8 ka BP. The general clinoform architectures
of these deltaic sediments in the seismic profiles and together with the lithologic texture in
the cores reveal that depositional mode could have been river-dominated, rather than the
Gilbert-type as proposed by previous researchers for the subaerial exposures around the
Kiirkgayt River.

Keywords: Lake Hazar, Core, Sedimantology, Geochemistry
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Iki farkli akinti sistemine sahip olan Istanbul Bogazi’nin ortalama derinligi 36 m’dir.
Istanbul Bogazi’nin Karadeniz girisinde derinlik 70-75 m iken Marmara Denizi ¢ikisinda
30-35 m’ye diismektedir. Istanbul Bogaz1 Kanlica-Emirgan arasinda oldukg¢a daralir ve bu
darlik genel olarak Beylerbeyi-Ortakdy hattina kadar korunur. Bu bolgede bogazin kiyidan
derinlere dogru inisi yar seklinde olup, oldukca dik egimlidir. Karadeniz’den Marmara’ya
kadar uzanan ve ortalama —30 m’de takip edilen kanal seklinde morfolojik yap1 bogaz
boyunca gozlenmektedir. Ayrica bogaz boyunca, derinligi -110 m’ye ulasan c¢ukurluklar
goriilmektedir. Cukurluklarin uzun ekseni bogaz eksenine paraleldir ve bogaz boyunca
geligigiizel yerlesmislerdir. En derin iki tanesi (yaklasik 110 m ve 104 m) Kandilli Burnu
onlerinde bulunmaktadir. Bogazda yiizey akinti hizi, kuzeydeki Fil Burnu agiklarinda 926
m/s, Anadolu Kavagi 6nlerinde 1852 - 2778 m/s, Cubuklu 6nlerinde 3704 -5556 m/s, Akint1
Burnu ve Beylerbeyi onlerinde 7408 m/s, Uskiidar-Besiktas arasinda 5556 -7408 m/s olarak
gozlenmektedir.

Bu calismada, Marmara Denizi’'nden alman 579 adet ¢okel 6rnegi kullanilmistir. Cokel
ornekleri grap ve gravite corer aletleri kullanilarak deniz tabani yiizeyinden alinmistir.
Zeminin cinsini ve tane biiyiikliiklerini belirlemek i¢in alinan drnekler elek ve 1slak analize
tabi tutulmus, Wenthworth skalas1 kullanilarak tane siniflamasi yapilmis, ¢okel siniflamasinda
ise Folk, (1974) ii¢cgen diyagrami kullanilmistir. Bu sonuglar batimetri haritasi ile birlikte
degerlendirilerek bdlgenin 1/30.000 &lgekli, tane bilyiikliigiine gore ¢okel dagilim haritasi
hazirlanmigtir.

Istanbul Bogazi’'nda ¢okel dagilimi, bogazin akint1 sistemi, batimetri ve morfolojisinden
etkilenmektedir. Akintt hizinin fazla oldugu bdlgelerde ince taneli ¢okel birikememekte;
genellikle kaba taneli malzeme depolanmaktadir. Bogazin kiyisinda yer alan ufak koy,
korfez ve liman gibi yerlerde genellikle ince taneli silt, kil ve ¢amur bilesenli malzeme
depolanmaktadir. Genellikle bogazin daglik olan kesimlerinde dik yamaglarla denize dogru
indigi sahil seridinde denizin asindirmasindan dolay1 yer yer blok seklinde kayaliklar da
goriilmektedir.

Istanbul Bogazi taban1 genellikle ¢akil ve kum boyutlu malzemelerden olusan birimler ile
kaplanmistir. Akintinin zayif oldugu koylarda, kil ve silt boyutlu malzeme gozlenmektedir.
Akint1 hizinin ¢ok yiiksek oldugu bazi bdlgelerde, sediman birikimi ya ¢ok azdir ya da hig
yoktur, bu sahalarda bogaz tabaninda Paleozoyik yash kayaglar gozlemlenmektedir.

Istanbul Bogazi’nin ¢dkel dagilimi ii¢ ana hakim birim icermektedir. Bunlar ¢akilli, kumlu,
siltli ve killi birimlerdir. Kum birimi yaklasik -10 m derinlige kadar yayilim gostermektedir.
Bu materyaller ¢cok miktarda kavki ve kavki kirintilar1 igermektedir. -10, -20 m su derinligi
olan deniz alaninda kum ve siltli birimler yer alir. Ozellikle koy ve korfezlerde 20-30 m su
derinliginde olan bolge silt, kumlu silt ve kumlu ¢amur ile kaplanmigtir. Camur ve ¢amurlu
materyaller -50 m ve buradan daha derin deniz alanlarinda yer almaktadir. Bolgede biyojenik
materyal olarak kavki, kavki, kirintilar1 gesitli bitki artiklari, organizma kalintilar1 ¢okel
icinde yer almaktadir. Bu tiir materyaller, bogaz boyunca oldukca fazla bulunmaktadir.

Anahtar Kelimeler: Istanbul Bogazi, Giincel Cokel, Batimetri, Akinti, Cékel Dagilim
Haritasi
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ABSTRACT

Istanbul Strait has two different currents and an average depth of 36 m. Depth is 70-75
m at Black Sea entrance of the Istanbul Strait. It decreases to 30-35 m towards the exit
of the Marmara Sea. Strait of Istanbul gets very narrow between Kanlica-Emirgan. This
morphology is keep maintained until the Beylerbeyi-Ortakéy Line. Slope is very high in
this narrow area. The most important morphological structure observed along the Strait
is a channel with a depth of -30 m. In addition, some deeps are seen throughout the Strait,
reaching to depths of 110 meters. The deeps which are randomly located are usually trough
shaped and they lay parallel to the axis of the Strait. Surface current speed of the Strait is
926 m/s at the north of Fil Burnu. Surface current speed are seen in front of Anatolia Kavagi
is 1852 to 2778 m/s and in front of Cubuklu 3704 to 5556 m/s. Maximum current speed
(7408 m/s) is seen in fiont of Beylerbeyi and Akinti Burnu. Surface current speeds between
Uskiidar-Besiktas varies from 5556 to 7408 m/s.

579 surface sediment samples were taken with orange-peel and snapper type grab
samplers in the Istanbul Strait. Type and grain size of sediment samples were determined
with wet sieve analysis. We used Folk's (1974) ternary diagram for sediment classification
according to Wenthworth (1922) grain size scheme and constructed maps for our study area,
illustrating the distribution of gravel + sand, silt and clay percentage. We generated a recent
sediment distribution map for the region by combining our sedimentary data with a regional
bathymetric map (1: 30.000 scale).

Sediment distribution in the Istanbul Strait is affected from current systems along with the
bathymetry and morphological structure. Fine-grained sediments are not seen in the high
current speed regions, where usually coarse-grained materials are deposited. Fine-grained
silt, clay and like mud-component materials are usually deposited in the small cove, bay and
harbor areas that are located in the shore of the Strait. Rock blocks that are seen in the shores
of steep-slope parts of the Strait are formed by rock falls.

Bottom of the Strait of Istanbul generally composed of gravel and sand size materials. Silt and
clay size materials are observed in bays where current is weak. The current speed is extremely
high in some areas, where there is little or no sediment accumulation and Palaeozoic rocks
are observed.

There are four main units of sediments in Istanbul Strait. These are gravel, sandy, silty and
clayey units. Usually, sand unit spreads to a depth of approximately -10 m. These materials
contain large amounts of shell and shell fragments. Sand and silty units take place on the sea
bottom between -10 to -20 m depth. Especially, bays are covered with silt, sandy silt, sand
and muddy sediments until -30 m depth which are transported by streams and creeks. Mud
and muddy materials are located in areas deeper than -50 m depth. Shells, shell fragments,
various plant residues are found within the sediments of most areas of the Strait.

Keyword: Istanbul Strait, Recent Sediment, Bathymetry, Current, Sediment Distribution Map
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Marmara Denizi’nin kuzey selfindeki deniz seviyesi degisimleri ve Istanbul Bogazi’nin
giiney ¢ikisindaki sedimanter paketlerin kaynagi son on yildir iizerinde tartigilan bir konudur.
Bu ¢aligsma, giiniimiizden 125 ky dncesine dek deniz seviyesi degisimlerini, Kurbagali Dere
yakinindaki Birim 2 olarak bahsi gegen sedimanter paketin kaynagini ytiksek ¢oztiniirliikli
sparker verileri ve kiiresel deniz seviyesi degisimi egrilerini kullanarak aydinlatmay1
amaglamigtir. Birimin yasi i¢in Fairbanks (1989) caligmasindaki kiiresel deniz seviyesi
degisimi egrisini kullanan Hiscott vd. (2002), Gokasan vd. (2005) ve Eris vd. (2007) in
aksine, bu ¢aligma Bard vd. (1990) in Barbados Adasi agiklarindan toplanan Acropora
palmata fosillerinin *°Th —2*U yaglarin1 baz alarak elde etttigi egriyi takdim etmistir.
Barbados Adasi agiklart ayn1 zamanda, Fairbanks (1989) un smirli C yaglarini kullanarak
ilk kronolojiyi yayimladig1 bolgedir. Bu nedenle, Birim 2 paketinin yas1 Hiscott vd. (2002)
tarafindan G.0O. 10 — 9 ky, Gokasan vd. (2005) tarafindan G.0O. 12 — 11=£1.1 ky ve Eris vd.
(2007) tarafindan ise G.O. 6.4 — 3.2 ky olarak degerlendirilmistir. Bahsi gegen kalibrasyonun
¢alismamiza uygulanmasiin ardindan, Birim 2’in yast G.O. 11.5 ky olarak hesaplanmistir.
Onceki galismalarda, Kurbagali Dere’nin Istanbul Bogazi'na dogru ilerleyen deltast
olarak degerlendirilen Birim 2’nin, bu ¢aligmada kalinlig1 ve ilerleme hizi da gz oniine
alinmistir. Buna gore, Kurbagali Dere rejiminin, 1.5 x 8.5 kilometre boyutlu Birim 2 paketini
olusturabilecek sediman akigini saglayamayacagi goriilmistiir. Yiiksek ¢oziiniirliiklii sismik
kesitler ve batimetri verisi sayesinde Birim 2’in, Istanbul Bogazi’nin giiney ¢ikisindaki
menderesli akarsu rejiminin iiriinii olan kum seddi yapisinda oldugu fikri sunulmustur.

Anahtar Kelimeler: Marmara Denizi, Istanbul Bogazi, Sismik Stratigrafi, Kuvaterner,
Deniz Seviyesi Degisimleri
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ABSTRACT

The sea level changes in the northern shelf of the Sea of Marmara and the sources of
sedimentary packages at the southern exist of the Strait of Istanbul have been an ongoing
debate the past decade. This study aims to enlighten both the sea level oscillations since
~125 ky before present and the structure of aforesaid sedimentary sequence, Unit 2, near
Kurbagali River observed in high resolution sparker seismic sections using global sea level
change curves. Contary to Hiscott et al. (2002), Gokasan et al. (2005), and Erig et al. (2007)
preferring the global sea level change curve in Fairbanks (1989) so as to explain the age
interval of the sequence, we introduced the curve in Bard et al. (1990) presented the °Th —
B4 ages of Acropora palmata samples collected from the offshore of the island of Barbados,
where Fairbanks (1989) submits the first chronology using the limited 'C ages. Therefore,
the deposition of the Unit 2 was considered as 10 — 9 ky before present by Hiscott et al.
(2002), as 12 — 11x1.1 ky BP by Gokasan et al. (2005), and as 6.4 — 3.2 ky BP by Eris et
al. (2007). After applying this calibration to our study, the age interval of the Unit 2 was
calculated as 11.5 ky before present. In previous studies, Unit 2 was presented as prograding
deltaic deposits of the Kurbagalr River yet our studies illustrates that the stream current of
Kurbagali River is not capable of supporting adequate sediment input, which is about 1.5 x
8.5 kilometers when the thickness and rate of propagation of Unit 2 are considered. Thanks
to high resolution seismic sections and bathymetry, we firstly introduce that the Unit 2 is a
point-bar structure forming as a product of the meandering regime at the southern exit of the
Bosphorus.

Keywords: Sea of Marmara, Strait of Istanbul, Seismic Stratigraphy, Quaternary, Sea Level
Changes
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Kuvaterner’deki sicak/soguk iklim dongiilerine akarsularin verdigi tepkiler 6zellikle Orta
ve Kuzey Avrupa gibi baz1 bolgeler igin, gerek sekiler, gerekse de vadi tabanlarinda yapilan
calismalarla biiyiik 6l¢iide aydinlatilmaya baglanmigtir. Tiirkiye’de ise bu konudaki ¢alismalar
baslangi¢ agsamasindadir. Kizilirmak vadisinin Kapadokya Bolgesinde, Giilsehir ve Sahinler
arasinda kalan boliimiinde yapilan bu g¢aligsma ile hem Kizilirmak Nehri’nin Orta ve Geg
Pleistosen esnasindaki iklim degisimine tepkisinin detayli olarak ortaya konmasi, hem de
Tiirkiye akarsularmin Kuvaterner iklim dongiilerine tepkisi ve zamanlamasi konusundaki
bilgilerimize dnemli bir katki saglanmasi diisiiniilmektedir.

Calisma alaninda giincel nehir seviyesinden 160 m yiiksekliklere kadar ¢ikan erozyona
kars1 korunmus 15 seki basamagi bulunmaktadir. Bununla birlikte bu teraslardan yalnizca
en geng dort tanesi olan T12 (+29 m), T13 (+15-20 m), T14 (+12 m) ve T15 (+4.5-8 m) bu
calismaninin kapsamu igerisinde yer almaktadir. Bu siirlama, seki depolarinin radyometrik
olarak tarihlenmesinde kullanilan IR-OSL yonteminin zamansal sinirliligt (son 400 binyil)
ve sekilerden bazilarini 6rten bazaltlarin 6nceden bilinen Ar-Ar yaslarina gore yapilmistir.

Kizilirmak Nehrinin her iki yamacinda yer alan en geng dort sekinin kesitlerinde yapilan
caligmada sonucunda nehrin enerjisindeki degisimler ve yatak tipi hakkinda dnemli bilgiler
elde edilmistir. Genel bir degerlendirme yapildiginda, vadi tabanindaki birikim dénemlerinde
Kizilirmak nehrinin 6rgiilii ve/veya diisiik biikliimli bir yatakta aktigi sdylenebilir. Kesitlerin
biiyiik bir kisminda akarsu depolar1 tabanda gorece kisa donemli enerji degisimini yansitan
kum bantli ¢akilarla baslayip iistte tagkinovasi depolariyla son bulurken, T13’e ait iki kesitte
bu durum farklilagir. Bu iki kesitte erozyonal bir yiizeyle birbirinden ayrilan ve agirlikli olarak
biri kum ve digeri ¢akildan olusan iki ayr1 birim bulunmaktadir. Bu yap1 biiyiik bir olasilikla
depolanma déneminin ikinci boliimiinde meydana gelen ve daha yiiksek enerjili akima neden
olan bir iklim degisimini yansitmaktadir. Nehrin Orta ve Geg Pleyistosen esnasindaki iklim
dongiilerine tepkisini veya vadideki ana kazilma/biriktirme donemlerini ve seki depolarina
yansiyan alt kazilma-birikme donemlerini belirleyebilmek i¢in IR-OSL tarihlemesi i¢in 9
kesitten 22 tane kum 6rnegi alinmustir.

Anahtar Kelimeler: Kizilirmak, Akarsu Sekisi, Kazma-Biriktirme, Iklim Kontrolii, IR-OSL
Tarihlemesi
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ABSTRACT

River response to climate change during the Quaternary is mostly revealed through studies
carried out on terraces or valley floors, particularly for certain areas such as those in central
and northern Europe. Such researches in Turkey have been attempted very recently. This
study carried out in a valley section between Giilsehir and Sahinler in Cappadocia region of
Kizihirmak valley aims to reveal response of Kizilirmak River to climate change during the
Middle and Late Pleistocene. Thus, it is also expected to contribute to our existing knowledge
on response and time of Turkey's rivers to Quaternary climate cycles.

Lying at elevations up to 160 m above the present river, a staircase of fifteen terraces along
the studied section of the river is preserved against erosion. However, only the youngest four
terraces, namely T12 (+29 m), T13 (+15-20m) T14 (+12 m), T15 (+4,5-8 m), are discussed
within the scope of the study. This limitation depends on both the time range (last 400 ka) of
infrared optically stimulated luminescence (IR-OSL) dating technique and pre-existing Ar-Ar
ages of basalt flows overlying some of the terraces.

Our results obtained from the studied youngest four terraces that flank both sides of the
Kizilirmak River yielded significant information in relation to changes in the energy and
channel patterns of the river. It can be supposed that Kizilirmak River flowed in braided
and/or low sinuosity channel during the periods of aggradation in the valley floor. The river
terrace deposits in most of the sections starts at the bottom with gravels with sand bands
typical of short-term energy change and ends on the top with floodplain deposits with the
exception of the two sections of T13. In these sections, there are two different units consisting
of mostly sand and gravel which are separated by an erosional bounding surface. These
sedimentary structures most probably suggest that a climate change occurred during the
second stage of the aggradation which caused high energy channel flow. For IR-OSL dating,
22 sand-rich samples were taken from 9 sections to determine river response to climate
change during the Middle and Late Pleistocene or main incision and aggradation periods in
the studied valley.

Keywords: Kizilirmak, River Terrace, Incision-Aggradation, Climate Control, IR-OSL Dating
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Yesilirmak Nehri 519 km uzunlugu ve 39000 km? lik akaglama ile Karadeniz’e dokiilen
tiglincli en biliyiikk akarsu havzasina sahip olup Kuzey Anadolu’nun jeomorfolojisinin
gelisiminde 6nemli rol oynamistir. Nehrin yukari yatagi Kuzey Anadolu Fayi’nin yan kollar1
denetiminde gelisen Tokat, Amasya-Suluova, Ladik havzalari, orta yatagi Kuzey Anadolu
Fayr’nin anakolu iizerinde yer alan ve bu faym denetiminde gelisen Susehri-Golova, Niksar
ve Tagova-Erbaa havzalari, asagi yatagi ise Carsamba Deltasi igindedir. Yukari yatak kesimi
Yesilirmak, Cekerek, Corum ve Tersakan ¢aylari tarafindan, orta yatak kesimi ise Kelkit ¢ay1
tarafindan olusturulmaktadir. Genel olarak diiz kanal geometrisine sahip nehir asagi yatak
kesiminde mendereslenme 6zelligi kazanmaktadir. Bu ¢alismada Yesilirmak Nehri akaglama
agmin kurulmasi ve bu siiregte etkin olan litolojik, yapisal ve morfolojik unsurlar incelenmis
ve bu unsurlarin akarsuyun sediman taginimi tizerindeki etkileri aragtirtlmistr.

Anahtar Kelimeler: Yesilirmak Nehri, Carsamba Deltasi, Kuzey Anadolu Fay Zonu
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ABSTRACT

The Yesilirmak River is the third longest alluvial river that flows into the Black Sea with a
length of 519 km and 39000 km?, and has played a significant role in development of the
geomorphology of the northern Anatolia. The upper course of the river is located in the
basins of Tokat, Amasya-Suluova, Ladik that developed by the sub-branches of the North
Anatolian Fault, the middle course in the basins of Susehri-Gélova, Niksar and Tasova-Erbaa
is located on the main branch of the North Anatolian Fault, as for the lower course is located
in the Carsamba delta. While the upper course has represented by the Yesilirmak, Cekerek,
Corum and Tersakan streams, the lower course has constituted by the Kelkit stream. While
the river generally has straight channel geometry, it purchase meandering characteristic in
the lower course. In this study, the establishment of the drainage network of the Yesilirmak
River and the lithological, structural and morphological factors that have effective during
this process have investigated, and impressions of these factors on the sediment transport of
the river has analyzed.

Keywords: The Yesilirmak River, the Carsamba Delta, the North Anatolian Fault Zone
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Deprem, yerkabugunda ani enerji bosaliminin yol agtig1 yer sarsintisidir.Bir diger ifadeyle
deprem, yer kabugunun dahil oldugu ve biiyiikliigli enerji cinsinden 6lgiilebilen(moment
magnitiid Ol¢egi) dogal bir olaydir. Deprem ayni zamanda doga, insanlar ve insan
iriiniiyapilar iizerindeki etkilerine gore de oOlgiilen (Mercalli 6lgegi)bir olaydir. Bu iki
Olgekten cikarsayabilecegimiz en az iki sonug¢ var. Birincisi, deprem bir olay, aslinda bir
siire¢ olduguna gore depremin varlik statiisiinii olay/siire¢ varlikbilimine gore inceleyebiliriz.
ikincisi, deprem sadece dogal nesnelerin degil insanlarin da (deneyimleri ve iirettikleri
nesneler ve olaylar, kiiltiir, vb.) dahil oldugu bir siiregtir.

Amerikan pragmaci felsefesinin dnemli ismi William James 1906 San Francisco depremini
Stanford Universitesi kampiisiindeki lojmaninda yasadiktan sonra depremi “daimi bireysel
bir varlik olarak kisilestirdigini” soyliiyor ve deneyimini sOyle aktariyor: “[Deprem] bunca
zaman boyunca, odami iggal etmek, hem de daha siddetli ve zafer kazanmiggasina isgal etmek
icin usulca, kendini geri ¢cekmis bir sekilde bekliyormus. Dahasi [o Nisan sabahinin erken
saatinde] dogrudan bana geldi. Arkamdan habersizce iceri daldi ve bir kere igeri girdikten
sonra da beni tamamen ele gecirdi ve kendini ikna edici bir sekilde ifade etti.”

Sanirim, James’in deneyiminin yardimiyla dasu sonuglar ¢ikarabiliriz. Birincisi, deprem,
bir onceki paragrafta ¢ikarsadigim ikinci sonugla alakali olarak insan yasami ve deneyimi
acisindan gok benzersizdir ve belirgin bir iz birakir. ikincisi, depremin daimi bir varhk
oldugu metaforu hem dogabilimsel hem de insan deneyimi ve kiiltiirii agisindan dogru bir
tespit gibi goriinmektedirve bence baglangicta ¢ikarsadigim iki sonucu desteklemektedir.
Kirilma ve enerji bosalimi olarak deprem, dogabilimsel gerekgelerle bir anda oluyor ve o an
olgiilityor gibi ele alinsa da aslinda kabugun tizerinde uzun siireler stres (enerji) birikmesiyle
meydana geliyor ve dolayisiyla (bir siire¢ olarak) varlig1 uzun bir zaman dilimine yayiliyor.
Insan deneyimi, toplumsal biling ve kiiltiir agisindan da deprem aslinda bir anlik bir kirilma
veya yikim degildir. “Depremle yasamay1 6grenmek” seklinde ifade edildigi gibi,bir siire¢
olarak deprem varligini insan ve toplum (tek tek deneyimler, kiiltiir, vb.) i¢cinde dekusaklar
boyu siirdiiriiyor. Dolayisiyla hem dogal hem de kiiltiirel olarak deprem, o bir anlik yikict
titresimler olmadan once ve sonra(yani “olmadiginda”) bile hep oluyor ve zaman zaman
hayatlarimizi daha dogrudan isgal ediyor. Vurguladigim bu noktalar, deprem miihendisliginin
doga bilimleri gibi olmaktan ¢ok sosyal bilimlerhatta insan bilimleri gibi olmastylada tutarli
gorliniiyor.

Yukaridakilerle uyumlu olarak depremin felaket olarak bilinmesinin en dnemli nedeninin
binalarin 6limlere, yaralanmalara ve maddi kayiplara yol agacak sekilde insa edilmesi
oldugunu sdyleyebiliriz.(“Deprem 6ldiirmez bina 6ldiiriir.” Hayir, aslinda insan 06ldiiriir.)
Dolayistyla deprem doganin yol agtifi, bagimiza gelen bir felaket degil kendimiz i¢in
yarattigimiz bir felakettir. (Deprem bize olan degil “oldurdugumuz” bir felakettir.) Bir bagka
ifadeyle gergek felaket dogal kirilma degil insanlar arasindaki kirilmadir. O halde etik, dogal
sarsintilar nedeniyle ortaya ¢ikan toplumsal sarsintilarin garesi degil sosyal sarsintilar sonucu
ortaya ¢ikan sosyal sarsintilarin nedenininbulunacag yerdir.

Anahtar Kelimeler: Deprem, Felaket, Etik, Stire¢ Varlikbilimi, Kiiltiir
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ABSTRACT

An earthquake is a shaking of the ground by the sudden release of energy in the Earth’s
crust. In other words, an earthquake is a natural event in which the Earth’s crust is involved
and whose magnitude can be measured in terms of energy (moment magnitude scale). An
earthquake is also an event intensity of which can be measured in terms of its effects on
nature, humans and human artifacts (Mercalli scale). We can derive at least two conclusions
from these two scales. First, since an earthquake is an event, in fact a process, we can
examine its ontological status in terms of event/process ontology. Secondly, an earthquake is
a kind of process in which not only natural entities but also humans (witi/ their experiences,
artifacts, events, culture, etc.) are involved.

William James, an important figure of American pragmatist philosophy, after experiencing
the San Francisco earthquake in 1906 in his apartment on the Stan_/grd University campus,
“personified the earthquake as a permanent individual entity”’ and described his experience
as follows: “[T]he earthquake ... had been lying low and holding itself back during all the
intervening months, in order, on that lustrous April morning, to invade my room, and energize
the more intensely and triumphantly. It came, moreover, dfgrectly to me. It stole in behind my
back, and once inside the room, had me all to itself, and could manifest itself convincingly.”

1 think we can derive the following conclusions by the help of James’ experience. First,
relevant to the two conclusions I derived above, earthquakes are unique as regards human
life and experience and leave distinct traces. Secondly, the metaphor that an earthquake is
a permanent entity seems to be quite relevant considering human experience and culture as
well as natural sciences and seems to support two conclusions that I draw attention in the
second paragraph of this text. Although for scient;ﬁc reasons, earthquakes as ruptures and
energy release are considered to happen suddenly and measured at a particular moment
this sudden release of energy actuaf;y happens after long periods of stress accumulation,
thus their presence (as a process) extends over much longer durations of time. Furthermore
concerning human experience, social consciousness, and human culture, earthquakes are
not sudden ruptures or destructions either.As the phrase “learning to live with earthquakes”
suggests, earthquakes as processes maintain their presence in individual humans and society
(in individual experiences and culture) for many generations. Hence both naturally and
culturally an earthquake is happening even before and after these destructive instantaneous
vibrations (in a sense it is always there without being present) but it is occasionally invading
our lives more directly. These points that I emphasize seem also to be consistent with the fact
that earthquake engineering is more like social sciences and even humanities than natural
sciences.

In accordance with what I have said so far I can also add that the most important reason that
earthquakes are known to be disasters is the fact that buildings are designed and constructed
by humans for humans in such a corrupted way that they turn into dust causing deaths,
injuries and loss of precious resources. (“Earthquakes don t kill, buildings do.” No, in fact,
humans kill.) Therefore earthquakes are not natural disasters happening to us but disasters
that we generate for us. (Earthquakes are not the kind of catastrophes that can happen to
us; they rather are the kind of catastrophes that can be “happened” by us.) In other words,
the real catastrophe is not the natura[prupture but the rupture that exists between humans.
Finally ethics is not the place where the cure for social tremors caused by natural tremors
can be found but it is the place where the cause of social tremors caused by social tremors
can be found

Keywords: Earthquake, Disaster, Ethics, Processontology, Culture
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Deprem ve benzeri diger dogal felaketler elbette bir adalet sorunudur; doganin veya Tanr1
tiirinden doga tesi bir olusumun bir grup insandan intikam almast olarak aciklanamaz. insan,
dogay1 doniistiirmesiyle birlikte, dogal olani toplumsal kilmistir. Ten rengi de dogustandir ve
dogaldir;ancak ten renginden oOtiirii, baz1 insanlar ayrimciliga, pek ¢ok haksizliga ve hatta
siddetin tiirlii bigimlerine maruz kalmis ve halen de kalmaktadirlar. Benzer sekilde, depremin
ve benzeri afetlerin farkli {ilkelerde farkli derecelerde zarar verdigini goriiyoruz. Dogal bir
felaketin yol agtig1 hasar, felaketin siddetinden ziyade felaketi yasayan toplumun iiretim,
yonetim ve boliisiim mekanizmalartyla ilgilidir. Uzerinde durulmasi gereken bir diger
nokta, bireylerin bu tiir afetlerle karsilastiklarinda verdikleri tepkinin bu mekanizmalarla
iliskisidir. ABD, Kiiba ve Japonya halklarinin yasadiklar felaketler karsisinda aldiklar: tavir
birbirilerinden epey farklidir. New Orleans’ta yasayan insanlar Katrina Kasirgasi’nin ardindan
devlet bu bolgeye zamaninda ve yeterli yardimi gotiirmedigi i¢in marketleri yagmaladilar.
Ote yandan, Japonya’da meydana gelen deprem, tsunami ve niikleer felaketlerinde, Japon
halki ihtiya¢ duydugu malzemelere ulasamasa da, yagmalama yoluna gitmedi. Bu 6rnekler,
bu halklarin kendilerine 6zgii, dogustan ve mutlak birer ahlak ve adalet anlayislarina sahip
olduklarini gostermez. Felaketten dnce New Orleans’ta yasayan insanlar da, pek muhtemeldir
ki, bir marketi yagmalayabileceklerini diisiinmiiyorlardi. Japon ve Kiiba halklarindan farkli
olarak, ABD halklarinin bu davraniglarinda, toplumu, i¢erisinde yagayan her bir bireyin kendi
c¢ikarlarinin pesinde kostugu bir toplam olarak gdrmelerinin ve dolayisiyla da adaleti bireysel
bir mesele olarak algilamalarinin bir etkisi vardir. Bu ¢alismada, halklarin dogal felaketler
karsisinda takindiklari tutumun altinda yatan yapisal farklilar irdelenecektir.

Anahtar Kelimeler: Amerika Birlesik Devletleri, Dogal Afetler, Japonya, Kiiba, Toplumsal
Adalet
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ABSTRACT

Earthquake and similar natural disasters are to be considered an issue of justice that certainly
cannot be explained by a sort of revenge of God or God-like supra-natural being on a group
of people. Human beings, transforming the nature, rendered what is natural is social. Skin
color is congenital and so, natural; however, throughout the history, some people have been
exposed to discrimination, various injustices and even violence just because of their skin
colors. Similarly, we have witnessed that degrees of the damage of earthquakes and other
natural disasters varies in different countries. Thus, the damage caused by a natural disaster
is directly related with the mechanisms ofproduction, managementand distribution of the
community that experienced the disaster, rather than the severity of the disaster. However,
another point to be emphasized that when faced with these types of disasters individuals’
responses to them are related with those mechanisms. United States, Cuba and Japan
survived through similar disasters. We can compare and contrast attitudes of peoples living
in these countries in the face of this disaster. People living in New Orleans lootedstores after
Hurricane Katrina since the government failed to lend a hand to this region on time. On the
other hand, Japanese people, although they could not attain needed stuff, did not loot. These
examples never vindicate that these peoples have some certain peculiar, innate and absolute
sense of justice and morality. Before the disaster, it is probable that many people from New
Orleans, could not imagine that they could loot a store. Unlike Japanese and Cuban people,
this behavior of the peoples of the United States can be explained by their vision of society,
i.e., each individual living in it pursuits their own interests and so they regard justice as an
individual issue. Within the scope of this study, I attempt to explore the underlying structural
reasons of different peoples attitudesin the face ofnatural disasters.

Keywords:Cuba, Japan, Natural Disasters, Social Justice, United States of America
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Etik kodlar ya da bir toplumda yasayan insanlarin kendilerini uymak durumunda hissettikleri
ahlak kurallar1 insanlik tarihi boyunca hep aynit miydi? Bagka bir deyisle insanin etik evreni
her zaman ve her ¢agda ayni elemanlardan mi1 olusuyordu? Yoksa insanin kendini sorumlu
gordiigii varliklar kiimesi zaman iginde siirekli biiyiidii mii? insanlk tarihine bakildiginda
insanligin etik evreninin, birtakim inig ¢ikislar yasanmais olsa da, siirekli genisleme egiliminde
oldugu sdylenebilir. Insan zaman icinde etik evrenini genisletmekle kalmadi, en azindan
ilkesel diizeyde, biitiin tiirdeslerini bu evrenin esit parcalar1 olarak kabul etti. Yeryiiziindeki
varligii saglamlastirdiktan sonra kendine duydugu asir1 giivenle uzunca bir siire kendini
doganin efendisi oldugu fikrine kaptirmis olsa da son zamanlarda doga iizerindeki insan
kaynakli olumsuz etkileri de gérmeye basladi. Etik uzun siire yalniz insanlar arasindaki
iligkileri konu edinen ve bu iligkileri bir 6l¢iide diizenlemeyi de hedefleyen bir felsefi alan
olarak varliginmi siirdiirdi. Ama insanin doga iizerindeki negatif etkisinin gozle goriiliir
hale gelmesi ve onun yalniz insan toplumlariin degil doganin ya da biyotik toplulugun,
yeryliziiniin, hatta evrenin bir parcasi oldugunun goriilmesiyle, insanla bu genis topluluklar
arasindaki iligkileri diizenleyen, insanin bu topluluklardaki yiikiimliiliklerini ortaya koyan
etik kodlara gereksinimimiz oldugu diistincesi dile getirilmeye baslandi.

Boyle diisiinenlerden birisi olan Aldo Leopold doga etigi yaklagimini ortaya koydu. Ona
gore insan etkisiyle ortaya c¢ikan doga ve g¢evre sorunlart ancak biitiinciil bir yaklasimla
¢oziimlenebilir. Tirlerin yok olmasini, yok olma tehlikesi ile karst karsiya olan tiirleri
korumaya alarak degil bu tiirlerin yasam alanlarin1 koruyarak engelleyebiliriz. Ona gore
bunun i¢in tiim dogay1, insani, hayvani, bitkisi, topragi, suyu ve havasiyla bir biitiin olarak
ele alacak ve insanin doganin efendisi degil diger varliklar gibi bir pargast oldugunun kabul
edilecegi yeni bir etik anlayisa gereksinimimiz var. Bu anlayis etigin evriminde yeni bir
asamaya isaret eder. Leopold’a gore bu yeni asama evrimsel agidan bir olasilik, ekolojik
agidan ise bir zorunluluktur.

Yerbilimci Vaclav Nemec ise etigin evriminde Leopold’un dile getirdigi doga etigi anlayisinin
bile Otesine gecmeye gereksinimimiz oldugunu diisinmektedir. Ona gore sorumluluk
alanimiz1 sadece canli varliklar ve onlarin yasam alanlarini igerecek sekilde genisletmemiz
yeterli olmayabilir. Zira, bir yeralt1 kaynagini ekolojik bakimdan en uygun, en temiz, en az
tahripkar sekilde degerlendirmek icin ¢aba gostersek bile hala bazi etik sorunlari goz ardi
etme olasiligi vardir. Ornegin gelecekte bu kaynaklara gereksinim duyabilecek insanlara
kars1 ylikiimliligiimiiz ne olacak? Nemec’e gore etik evrenimize canlilar ve onlarin yasam
alanlarini dahil etmekle yetinmemeli, onu tim gezegeni icerecek ve dzellikle yeraltindaki
kaynaklarmn degerlendirilmesinde uzak gelecek kusaklar1 da dikkate alacak sekilde
genisletmeliyiz.

Bu ¢alismada etigin gelisimi evrimsel bir perspektifle ele alinacak, Aldo Leopold’un 6nerdigi
doga etigi ve Vaclav Nemec’in Snerdigi yer etigi anlayiglari bu perspektifi destekleyen iki
onemli 6rnek olarak irdelenecektir.

Anahtar Kelimeler: Etigin Evrimi, Insan Etigi, Doga Etigi, Yer Etigi
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ABSTRACT

Could the ethical codes or the moral rules which human beings have felt themselves obliged
to obey be the same throughout human history? In other words, did the ethical universe of
mankind consist of the same elements in all eras? Or has the set of beings for which moral
agents felt themselves morally responsible continuously expanded in the course of history? A
cursory glance at human history shows, in spite of some ups and downs, that ethical universe
of humans has continuously tended to grow. Mankind has not only expanded its ethical
universe but also achieved to recognize all its fellow species beings, at least in principle, as
equal parts of this universe. Having consolidated their existence as a species being in the
world after many years of toil, humans began to consider themselves as the master of nature
out of some kind of overconfidence they have grown. But they have lately begun to see also
the negative outcomes of anthropogenic impact on the earth. For quite a long time ethics
has been a branch of philosophy which deals with relations between human beings only and
which aims at regulating these relations. However, after the anthropogenic impact on nature
has become conspicuous and after it was realized that humans do not only belong to human
communities but also to the whole nature or the biotic community or the earth or even the
whole universe, some members of our fellow species have drawn attention to the fact that we
need the ethical codes which describe our responsibilities to the other communities that we
belong to.

Aldo Leopold, who was one of those visionary humans, posited that we need a new ethical
approach that he called land ethic. He believes that we could resolve the environmental
problems that we are confironted only through a holistic approach. If we really want to slow
down the rate of species extinction we can do this by preserving the habitat in which the
endangered species have to live and not merely by trying to save them in some cage-like
areas via some palliative methods. In Leopold s view, we need an ethic which takes nature as
a whole together with people, animals, plants, soil, water etc., and hence according to which
human beings are not the masters of nature but just part of it like other beings. He states that
this is a new stage in the evolution of ethics and that this new stage is evolutionarily possible
and ecologically necessary.

On the other hand Vaclav Nemec suggests that we need to go beyond even Leopold’s land
ethic. He thinks that it might not suffice to extend our scope of moral responsibility to
the biotic community. For even if we try to utilize underground resources with sufficient
ecological responsibility we might still fail to notice some ethical problems that may arise.
For instance, what about our responsibilities to future generations who may need to use
these resources? Therefore, according to Nemec, we should extend the borders of our ethical
universe to include the whole earth.

In this paper, I will examine development of ethics in an evolutionary perspective and |
will suggest Leopolds land ethic and Nemec's geoethics as two exemplars which support
evolutionary development of ethics.

Keywords: Evolution Of Ethics, Human Ethics, Land Ethic, Geoethics
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Doganin bize “kotli” yiiziini gosterdigi ve “felaket” olarak nitelendirdigimiz olaylara dayali
farkli etik yaklagimlarin kokeninde dogayi bir varlik alami olarak nasil kurguladigimiz
yatmaktadir. Dogal olaylarin agiklanmasi ve dahasi doga olaylarmin sonucunda onlara bir
deger atfedilmesi noktasinda anliyoruz ki en basta yapilacak olan metafizik bir hesaplagsma
etik yaklasimlar1 daha anlasilir ve uygulanabilir kilacaktir.

Tanriyla varligi 6zdes gormek, diger deyisle, dogada Tanriyi, Tanrida dogay1 géormek ozellikle
Spinoza’nin derinlemesine agiklamalariyla bizi “yaratan” (natura naturans) ve “yaratilmig”
(natura naturata) doga anlayislari arasinda bir tercihe zorlamaktadir. Metafizik egilimlerin
s6z konusu oldugu doga gibi tam anlamiyla bilinemez bir sistem karsisinda da ayrimlar ve
aciklamalar, daha iyi bir bilimsel agiklama yerini doldurana kadar yeterliligini korur. Her
ayrim bir digerinden daha eksiktir; asla vazgegilemez derecede mutlak bir ayrim olamaz.

Ayrimlar 6ziinde sonlu varliklarin sonsuz olana dair merak ve heveslerinden kaynaklanir.
Sonluluk ile sonsuzluk, varlik ile yokluk, yasam ile 6liim, olan ile olmas1 gereken arasinda
kalan insanoglu bu gerilimini 6zgiirliik ve 6zgiirliikten dogacak sorumluluga bagli olarak
temellendirilebilinecek olan etik anlayiglara yikar.

Dogada “oyun oynayan varlik” olarak insan (homo Iludens), bu gerilimi oyun kiltiirii ile
aciklayarak agsmaya galigmaktadir. Onun i¢in doganin yaratilmisligindan ¢ok simdi ve burada
ne bigimde bulundugunu 6znellestirmek daha énemli (daha yasama doniik) gériinmektedir.
Ancak doganin insani cezbeden, hayran birakan, ilham veren yan1 oldugu kadar onu kedere
ve kadercilige iten kati bir ylizii daha vardir. Kiiltiirel bakis agisindan insanligin dogayla
miicadelesinde doganin gii¢ gosterisi veya asilamazligi olarak nitelendirilen “felaket”ler, bir
diger yaniyla insanin kiiltiir ediminin doga metafizigi karsisinda garesizligini de imler.

Iste bu calismada, insanhgin doga ile miicadelesinin metafizik ve kiiltiirel boyutlarindan
hareketle, felsefi-diisiinsel olarak ele alinacak olan felaket kiiltiiriinii iilkemizde birebir tanik
oldugumuz gesitli “dogal felaket” 6rneklerinden hareketle karsilastiracagim. Bu karsilagtirma
felaketler karsisinda kendisini kadercilige terk eden insan yapisi ile durumlart belirleyen
cagcil insan modeli arasindaki etik yaklagim farkliliklarini da temsil edecektir.

Anahtar Sozciikler: Yaratilmis Doga, Yaratan Doga, Yaratma, Etik Tasarimlar, Kadercilik
Ve Determinizm, Homo Ludens
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ABSTRACT

The various ethical fundamentals of our speculation about disastrous natural events are
consequently based on the ontological abstraction of nature. The ethical attributions on the
causes of natural events and nature itself represent that there is a primary requirement for
a kind of metaphysical account which are going to clarify our ethical explanations about
nature.

An identification between being with God, in other words to see God in nature or reducing
God to the nature, results in a preference between the concepts of Spinoza, i.e. natura
naturans and natura naturata. The conceptual distinctions and metaphysical speculations
will remain until a better but scientific explanation occupies the vacancy which stems from
the uncompleted obscurity of the natural system. It is a fact that every distinction made by
speculation is uncompleted since it cannot be inevitably considered an absolute one.

Every distinction is a consequent of finite humankind’s curiosity and wonder concerning
infinite existence. Mankind posits between finite and eternal, being and nothingness, life and
death, is and ough to, etc... tries to endorse this tension to ethical approaches because of the
fact that ethics is a justification of freedom and responsibility.

Homo ludens is a sample of this figure who tries to surpass the tension noted above by the
help of play in nature. According to homo ludens, the anthropological presence and realistic
content of nature are significant rather than creation. However, it is appropriate to say that
there is a fatal, solid and freezing face of nature as much as charming, inspiring one. Thus,
disastrous facts summarize the story of unfortunate men between cultural power of humanity
and impassable metaphysics of nature.

In this paper, I aim to compare and discuss the philosophical dimensions of culture of
disaster and “natural disaster” through the experiments we had in our country respecting
the metaphysical and cultural aspects. This discussion carries also to be a panoramic
representation of the differences between classical-fatalistic human condition and
contemporary-ethical position.

Keywords: Natura Naturans, Natura Naturata, Creation, Ethical Conceptions, Fatalism and
Determinism, Homo Ludens
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Eskisehir ili, Mihaliggik ilgesi, Ahirdzii-Ugbasli ve cevresinde yiizeylenen kaolen olusumlar
hidrotermal kdkenli olup, granit ve granit-serpantin kontaginda gelismistir. Bu arastirmada,
calisma sahasi olarak isaretlenen Ahirdzii (Mihaliggik-Eskisehir) mevkiinde dagilim gosteren
kaolen yataklarinin kdkenini ve olusumunu; mineralojik, petrografik ve kimyasal analizler
yardimiyla incelemek hedeflenmistir.

Petrografik analizler sirasinda ince-kesitlerde yer yer miktar olarak olduk¢a fazla goziiken
opak mineraller, arazi calismasi esnasinda da gozlemlenen cevherlesme ile paralellik
gostermektedir. Kiibik-6zsekilli olan bu metallik minerallerin, magnetit ve pirit mineralleri
olduklar tespit edilmistir. Ayrica, mikroskobik incelemelerde demiroksit (FeO,) kaynakl
bozusmalar yaygin olarak gozlenmistir. Bunun diginda, ince-kesitlerde baskin olarak killesme
s6z konusudur. Orneklerdeki kil minerallerin tipini ve ana kayacin kokenini saptamak
maksadiyla, bir sonraki agamada toz difraksiyon yontemi (XRD) kullanilmistir. Yapilan
XRD analizlerinde kil fraksiyonunda, kaolinit minerali oldukg¢a baskin pikler vermektedir
ve yaygindir. Kaolen minerallerinin baskin olarak goziiktiigii 6rnekler beyaz renkli masif
dokuya sahip olup, Ahirézii Koyii’'ndeki eski kil ocaklarindan alinmistir. Arazide pembe
renkli olarak gbziiken ve kil ocaklarinin ¢evresinden alinan 6rneklerde, kaolen mineralleri
haricinde natroalunit pikleri karakteristik olarak goriilmektedir. Kil fraksiyonu i¢in yapilan
XRD analizlerinde, kaolen mineralleri ile birlikte baz1 6rneklerde simektit minerali de
saptanmigtir. Ancak, biitlin 6rnekler ele alindiginda, kaolen mineralleri haricindeki diger
kil minerallerinin bulunus miktar1 daha azdir. Tiim kaya¢ ¢ekimlerinde; kuvars ve feldispat
minerallerine ait d-degerlerine rastlanmustir. Orneklerde karbonat (dolomit) varligina isaret
eden pikler bulunmaktadir.

Bir sonraki asamada gerceklestirilen taramali elektron mikroskop g¢ekimlerinde (SEM),
daha once de belirtildigi gibi natroalunit kristalleri tanimlanmigtir. Kiibik-6zsekilli olarak
gozlemlenen bu mineraller oldukg¢a baskin ve yaygin olarak goriilmiistir. SEM-EDX
analizleri esnasinda kaolen pikleri oldukga karakteristik olan drnekler lizerinden gidilerek,
kaolinit minerallerine ait levhamsi bigimlerde paketlenmeleri goésteren goriintiiler elde
edilmigtir.

Bu ¢aligma sonucunda, bolgedeki kaolen yataklarinin hem kokensel hem de metalik mineral
zenginlesmelerine bagli olarak olugumlari hakkinda bilgi edinilmistir. Tiim kayag analizlerinde
goriilen kuvars ve feldispat mineralleri bolgede bulunan esas ana kayacin granitik kokenli
oldugunu gostermistir. Hem XRD sonuglari, hem de SEM analizleri yardimiyla gézlenen
natroalunitler, siilfatli-hidrotermal kokenli soliisyonlarin kil mineralleri ile reaksiyonuna
bagli olarak olugsmustur.

Anahtar Kelimeler: Kaolen Yataklari, Natroalunit, Metalik Mineraller, Cevherlesme,
Eskisehir-Mihaliggik, Ahirozi.
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ABSTRACT

Hydrothermally originated kaolin deposits distributed around Ahwrézii-Ugbash villages
located in Eskisehir-Mihaliccik district were developed within the granite and granite-
serpentine contact. The purpose of this research is to investigate the origin of kaolin
occurrences exposed across the determined study area, which is Ahirézii (Mihaliggik-
Eskisehir) by means of mineralogical, petrographical and chemical analyses.

The high abundance of opaque minerals examined in the thin-sections implies the
mineralization traces which were also observed in the field study. Therefore, locally
distributed euhedral-cubic metallic minerals in these thin-sections were defined as magnetite
and pyrite crystals. Furthermore, during the microscopic analyses iron oxide (Fe O ) bearing
alterations were easily described. However, clay alteration is the most dominant alteration
product observed in each thin-section in this research. In the scope of the study, X-ray
diffraction (XRD) method was used in order to determine and investigate the type of clay
minerals and the origin of the source rock through the obtained samples. In accordance
with XRD analyses, the characteristic peaks implying the entities of kaolinite minerals
were detected within the clay fraction of the samples. These stated kaolinite peaks are
very common and dominantly identified in most of the analyses. The white coloured and
massive textured samples introducing the characteristic features of kaolin minerals were
obtained from abandoned clay pit situated in Ahrozii village. The presence of natroalunite
was detected by means of the XRD analyses within the pink coloured rock samples obtained
from the field during the geological investigation of the study area. In some samples, except
for kaolin, smectite was identified as other clay mineral associated with the XRD diagrams
However, according to the analysis results; it was observed that the abundance of smectite is
not as common as kaolin minerals. In random analyses, d-values of quartz and feldspar were
determined as the dominated non- clay minerals in the samples. Also, there are peak results
showing the presence of carbonate minerals (dolomite).

In the next phase, by means of scanning electron microscope (SEM), the natroalunite
crystals were determined. These minerals were observed as cubic and euhedral shaped
and dominantly distributed in the images. During the SEM-EDX analyses, platy kaolinite
minerals were identified as well.

Consequently, in the context of this study, the origin of kaolin deposits in the region was
investigated in association with metallic mineral enrichments. The entities of quartz and
feldspar minerals described in the whole rock analyses indicate granitic source rock in the
study area. Natroalunites defined by both XRD and SEM analyses were originated due to the
reaction of sulphate rich hydrothermal solutions with clay minerals in the study area.

Keywords: Kaolin Deposits, Natroalunite, Metallic Minerals, Mineralization, Eskisehir-
Mihali¢gik, Ahirézii
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Askale (Erzurum) civarindaki Tersiyer yasli evaporitik birimler igerisinde jips olugumlari
yaygindir. Calisma alaninin tabanini Paleozoyik yasli volkano-sedimanter birimler ve Kop
ultramafikleri olusturur. Bu birimler yanal ve diisey yonde gecisli, kumtasi, camurtasi,
kiregtas1 ardalanmasi; evaporit istifi; cakiltasi, kumtasi, camurtasi ardalanmasi ve kirectasi
olmak iizere dort iiyeden olusan Alt Miyosen yasl Adilcevaz Formasyonu tarafindan uyumsuz
olarak ortiiliir. Adilcevaz Formasyonu Orta-Ust Miyosen yasli komiir ara katmanlar1 igeren
kumtasi, camurtasi ve kirectas1 ardalanmasi tarafindan uyumsuz olarak tizerlenir. Kuvaterner
yasl aliivyon ve yamag molozlari tiim birimler tizerine uyumsuz olarak gelir.

Camurtasi ve kiregtasi ile yer yer aratabakali olan evaporitler genellikle k1y1 sabhka ortaminda
anhidritlere 6zgli laminali, bantli, masif, noduler, tavuk-teli ve entrolitik litofasiyesler
gostermektedir. Evaporitlerden yapilan petrografik ¢alismalarda ¢ok sayida anhidrit kalintisi
ve ikincil jipslerce ornatilmig psodomorfik ilksel anhidrit latalari gozlenmistir. Anhidritlerin
yiizeylemesine bagli olarak meteorik kosullarda kristal yapilarina su almastyla (hidrasyon)
alabastrin, porfiroblastik ve satin spar dokulu ikincil jipsler gelismistir. Genel olarak jipsli
birimin tabaninda ve noduler litofasiyesin bazi kisimlarinda hidrasyona ugramamig anhidrit
diizeyleri ve kalmtilar1 mevcuttur. Epijenetik solestin yaygin olmamasina karsin kirectasi ve
camurtasi icerisindeki bosluklarda, jips igerisinde poikilitik inkliizyon olarak bulunmaktadir
ve satin-spar jips ile birlikte gelismistir. Ek olarak; lutesit fiberleri alabastrin dokulu ikincil
jips igerisinde tanimlanmistir. Diger nadir mineraller thenardit, epsomit, kalsit ve dolomittir.

Evaporitlerin tiim-kaya¢ ve izotop jeokimyasi eski denizel- ve denizel olmayan evaporitleri
ayirmada onemli bir kriterdir. Farkli litofasiyeslere ait calisilan jips ve anhidrit 6rnekleri
kitasal girdiyi isaret eden hafif nadir toprak elementlerde zenginlesme (La,/Lu,, 4.243-1.034),
degisken Ce/Ce* anomalisi, Ni, Cu, Co, Fe ve Mg icerikleri gosterirler. Calisilan drneklerin
Sr igerikleri jipslerde 228-6464 ppm, anhidritlerde 1023-1197 ppm, ¢amurtaslarinda 169-
631 ppm, marnlarda 181-60090 ppm ve kiregtasinda ise 15150 ppm’dir. Bu degerler denizel
kokenli Sr’un Onemine isaret etmektedir fakat ozellikle yiiksek Sr u;erlklerl epijenetik
sOlestin olusumu ile iliskilidir. Orneklerin ¥Sr/*Sr oranlar1 0.707475 (A= -169.8) ve
0.708163 (A, = -101) arasindadir ve bu degerler Messiniyen deniz suyu degerlerlnden
(¥7Sr/%Sr=0. 708825 0.708954 ve A= -34.8 ile -21.9) daha dusiiktiir. Bu veri Ca-siilfat
¢okelimi esnasinda kitasal aklskanlarm olusum ortamina girdisine isaret edebilir. Anhidrit ve
jipslerde 6lgiilen 8*'S ve 8'%0 izotop degerleri denizel ortamla uyumlu olarak %o 22.3-23.6
ve %012.1-18.0 arasindadir.

Anahtar Kelimeler: Askale, Evaporitler, Jips, Stronsyum, Oksijen, SUIfiir Izotoplar
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ABSTRACT

Gypsum mineralization is common in the Tertiary evaporitic units of the Askale (Erzurum)
area. The basement of the study area is represented by Paleozoic aged volcano-sedimentary
unit and the Kop ultramafics. These units unconformably overlain by Lower Miocene Adilcevaz
Formation consisting of laterally and horizontally transitional four members as sandstone,
mudstone, limestone intercalations, evaporite sequence,; conglomerate, sandstone, mudstone
intercalations; limestone. Sandstone, mudstone and limestone alternations intercalated
with coal layers of Middle-Upper Miocene lie unconformably on the Adilcevaz Formation.
Quaternary alluvium and debris unconformably rest on all these units.

Evaporites alternating with limestone and mudstone are mainly composed of characteristic
lithofacies varying from laminated to bedded, massive, nodular, alabastrine, chicken-wire
and enterolithic of anhydrites which imply development in coastal sabhkas. Petrographic
studies in evaporites confirm the presence of many anhydrite relicts and pseudomorphic
primary anhydrite lathes replaced by secondary gypsum. During the exhumation of anhydrite,
secondary gypsum with alabastrine, porphyroblastic and satin spar texture was formed due to
hydration of anhydrite in meteoric environment. Generally, the lower part of this gypsiferous
unit and some part of the nodular lithofacies consist of non-hydrated anhydrite levels and
relicts. The epigenetic celestite formation is not common but observed in limestones and
mudstones as open-space fillings, poikilitic inclusions in gypsum and formed with satin-spar
gypsum. Additionally, lutecite fibers are defined in alabastrine secondary gypsum. The other
rare minerals are represented by thenardite and epsomite, calcite and dolomite.

The whole-rock and isotope geochemistry of the evaporites reveals important criteria for
distinguishing between ancient marine and non-marine types. The studied gypsum and
anhydrite samples from different lithofacies show enrichment in LREE (La, /Lu,, 4.243-1.034)
and differences in Ce/Ce* anomaly, Ni, Cu, Co, Fe and Mg contents indicating continental
input. The Sr contents of the studied samples range from 228 to 6464 ppm in gypsum, 1023-
1197 ppm in anhydrite, 169-631 ppm in mudstone, 181-60090 ppm in marl and 15150 ppm
in limestone, suggesting importance of marine-derived Sr, but particularly high Sr contents
are related to epigenetic celestite formation. The ¥Sr/*’Sr ratios of the samples change
SJrom 0.707475 (A, = -169.8) to 0.708163 (4, = -101) and are lower than the ratios of the
Messinian (87Sr/85f5'r=0. 708825-0.708954 and Ay, = -34.8 to -21.9) seawater, indicating a
continental fluid inputs into the formational environment during Ca-sulphate precipitation.
The measured 8*'S and 80 values of gypsum and anhydrite samples vary from 22.3%o to
23.6 %o and 12.1%o to 18.0 %o, indicates the values of a marine environment.
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Bati Tirkiye’den elde edilen zeolitik tiiflerin XRD, ICP-OES, elektron mikroskopi, BET
yizey alan1 ve CEC metodlar1 ile mineralojik, kimyasal ve fiziksel karakterizasyonu
yapilmigtir. Termogravimetrik ve standart analiz olan Fratini’s test ile ti¢ adet klinoptilolitce
zengin (CLI-G, CLI-A, CLI-B), bir adet mordenit igeren (MOR) ve bir adet analsim igeren
(ANA) tiifiin puzolanik aktiviteleri saptanmis ve sonuglar bir biri ile karsilastirilmistir. Ayrica
puzolanik aktiviteyi etkileyen fiziksel ve kimyasal parametreler 3 ile 180 giinliik bir periyotta
alt1 kez detayl1 olarak olglilmiigtiir.

Yapilan analizlerin sonucunda puzolanik aktivitede zeolitlerin yiizel alanimnin erken
reaksiyonda (3 giinden az) etkili oldugu, daha sonrasinda ise herhangi bir reaksiyona
girmedigi tespit edilmistir. Ayrica Si/Al oraninin geg aktivitede 6zellikle 28 giinden sonra

etkili oldugu saptanmustir.

Anahtar Kelimeler: Klinoptilolit, Mordenit, Analsim, Karakterizasyon, Puzolanik Aktivite
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ABSTRACT

The mineralogical, chemical and physical characterizations were performed on zeolitic tuffs

from western Turkey by quantitative XRPD, ICP-OES, quantitative electron microprobe
analysis, BET specific surface area and cation exchange capacity (CEC) measurements.
Thermogravimetric analyses and Fratinis test, the formal test accepted in the European
Standards, were applied in order to evaluate and compare the pozzolanic activity of three
clinoptilolite-rich (CLI-G, CLI-A, CLI-B), one mordenite-bearing (MOR) and one analcime-
bearing (ANA) tuff. The effect of physical and chemical factors on pozzolanic reaction was
investigated at six different times ranging from 3 to 180 days. Experiments perprmed by
this studyshowed that higher specific surface area enhances the pozzolanic activity at initial
stage (less than 3 days) but it has no significant effect on reaction thereafter. The main effect
of Si/Al ratio was observed at later stages, especially after 28 days.

Keywords: Clinoptilolite, Mordenite, Analcime, Characterization, Pozzolanicity
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Tiirkiye’de jeolojik, mineralojik,petrografik caligmalar dogu ve giineydogu alaninda az
sayida olmasina karsin, gemolojik ¢aligmalar daha da sinirli sayidadir. Dogansehir —Malatya
yoresi (Siirgii Baraj1 kuzeyi) Dogu Toros kusaginda yer almakta olup tabandan tavana dogru
Piitiirge Metamorfitleri, Malatya-Keban Metamorfitleri, BeritMetaofiyoliti, Dogansehir
Granitoidi, Maden Karmasigi ve Tersiyer-Kuvarterner ¢okellerinden olugsmaktadir. En {istte
ise gilincel aliivyonlar yer almaktadir.

Calismamiza esas konu olan BeritMetaofiyoliti, Ust Kretase yasl olup, Giineydogu Anadolu
orojenik kusaginda nap alani i¢inde yer alan metamorfizmaya ugramis lav diizeyi disinda
tam bir diizenli ofiyolit toplulugu olarak tanimlanmigtir. Bu birim iki ana tektonik dilimden
olugsmaktadir. Alt dilim som levhalanmigmetadiyabazlardan ve gabro kokenli kayalardan
olusmakta, tist dilim ise ultramafikkiimiilatlar ve bunlarla iligkili gabro kdkenli kayalardan
olusmaktadir. Calisma alaninda birim amfibolit, amfibolliimetagabro, piroksenlihornblendit,
epidot-amfibol sist, plajioklas amfibol sist, kuvars-plajioklaz-amfibol sist gibi litolojiler
sunmaktadir.

Geg Kretase yash BeritMetaofiyoliti kayaglarinda portakal renginden giivercin kirmizisina
kadar renk yelpazesinde saginimli halde goriilen minerallerin yapilan incekesit, XRD-XRF
calismalar1 sonucunda siistagi 6zelligi gosteren yakut (korundum minerali) oldugu tespit
edilmistir. Yiizeyde bulunan biiyiik bloklar i¢inde dahi iri 6rneklerinin varligi, gemolojik
acidan iilkemiz adina ¢ok degerli ekonomik katkilar saglayacagidiisiiniilmektedir MTA Doga
tarihi miizesince yiriitiilen proje kapsaminda bu bdlgedeki yakut olusumlarinin metagabro
igerisinde yayiliminin tam tespiti ile A1,O,’{in ortama gelis siiregleri ve kokeni bu ¢aligmada
¢oziilmeye caligilmustir.

Anahtar Kelimeler: Dogansehir, Malatya, Yakut (Kirmizi Korundum), Gemoloji

222



66. Tiirkiye Jeoloji Kurultayt 1-5 Nisan/April 2013 66™ Geological Congress of Turkey

DETERMINATION OF RUBY FORMATION AND APPROACHES
TO THE ORIGIN IN DOGANSEHIR (MALATYA)

A.M. Ay, M. Hatipoglu®, H. Giinel, S. Kilincarslan®, T. Velioglu*
“General Directorate of Mineral Research and
Exploration- National History Mueum Directorate Ankara
bDokuz Eylul University Izmir Vocational School, Jewelry and
Jewelry Design Program Izmir

(may@mta.gov.tr)

ABSTRACT

In spite of rare works on geology, minerology, and petrography in the east and the southeast of
Turkey, gemological works are even more rare. Located in the North Tourus belt, Dogangehir
Malatya region (North of Siirgii Dam) consists from battom- up of PiitiirgeMetmorphites,

Malatya-Kebanmetamorphites, BeritMetaofiyolit, DogansehirGranitoid, mine complex, and
Tertiary- Quaternary Sediments. As for recent alluvions, they take part at the top.

Being the main subject of our work, BeritMetaofiyolit, belongs to Cretaceous, defined as the
perfect regular ophiolitic association except the lave level situated in the southeast Anatolia
Orogenic belt nappe area which underwent metamorphism. This unit consists of two main
tectonic slice. The lower slice consists of solid sheeted metadiabases and gabbro source
rocks while upper slice consists of ultramaphic cumulates and gabbro source rocks related
to ultramaphic cumulates. In the work area the unit presents litologies like anphibolite,
amfibolliimetagabropyroxenichornblendit, epiclote- amphibol schist, plagioclase amphibol
schist, quartzous- plagiodaseamphibol schist.

As a result of thin section, XRD- XPF studies on minerals seen disseminated in the range of
colors from orange to pigeon red, ruby (corundum mineral) metaofolitic rocks belong to late
cretaceous.

Existance of bulkier samples of ruby inside bigger blocks on the surface, it is thought that
they will enable invaluable economic additives on behalf of our nation in terms of gemology.
Within the project run by MTA. National History Museum, with an accurate determination of
the spread of ruby formation in metagabro in this region, it is tried to clear up the existance
processes and the origin of A1,0,.
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Harmancik-Bursa bolgesinde; bolgenin jeolojisi, daha dnce yapilan saha gozlemleri dikkate
almarak tekrar incelenmistir. Tavsanli zonu olarak bilinen diizenli istifsel (coherent) kaya
birimleri 6zellikle ilgi ¢gekmistir, ¢linkii bu kayalar ¢alismanin esas konusu olan mor jade
malzemesi igerirler. Tavsanli Zonu, diinyadaki en genis ve en iyi korunmus glokofan-lavsonit
mavisist kusaklarimida igermektedir.

Turkiyenit; jadeit, kuvars, ortoklaz, epidot, kloritoid ve flogopit minerallerinden meydana
gelmis bir mineral birlikteligine sahip bir siistagi malzemesi olarak olugmustur. Olusumu
Ge¢ Mesozoyik yasl diizenli istifsel mavisist fasiyesinin metaklastik kayalar1 ile Erken
Senozoyik yash sokulum yapmis granodiyorit kiitlesinin sinirindaki dev boyutlu kontak
metamorfik hale (dilim) olarak meydana geldigi diisiiniilmektedir. Major ve minor kimyasal
analizlere gore, bu metamorfik hale, silisge zengin bir kalk-alkalen kimyasal i¢erige sahiptir.

MTA Genel Miidirliigii, Doga Tarihi Miizesi’'nce yiritilen Tirkiye siistaglari proje
kapsaminda saha caligmalari ile soluk mor renkli essiz bu malzemenin bdlgedeki yayilimi
tespit edilmis ve bu bdlgenin 5.grup maden arama sertifikasit MTA tarafindan alinmistir. Bu
jade malzemesinin jadeit mineral i¢erigi, malzemenin toplaminin %40’ indan fazlasina sahip
olan ana bilesimsel 6ge olmasina ragmen, malzeme saf bir jadeit minerali gibi formuliize
edilememektedir. Bu bélgenin ayrintili jeofizik ve sondaj ¢alismalart ile yeralt1 haritalarinin
¢ikarilmasi ve lilkemiz ekonomisine kazandirilmasi ¢ok 6nem arz etmektedir.

Anahtar Kelimeler: Gemoloji, Harmancik-Bursa Bolgesi, Mor jade, Tavsanli Zonu,
Turkiyenit
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ABSTRACT

In Harmancik-Bursa region, the geology of the region was re-examined with taking into
account the field observations made before. Known as Tavsanli zone, the rock units have
attracted our particular interest because of the rocks that contain purple jade material,
which is our purpose to study. In addition to purple jade, Tavsanli Zone also consists of the
world s most extensive and best-preserved glaucophane-lawsonite blueschist facies.

Turkiyenite, which is a mineral collection containing jadeite, quartz, orthoclase, epidote,
biotite and phlogopite minerals, has been formed as a gemstone. The main reason why
Turkiyenite has occurred in this field is a wide distributed contact metamorphic aureole at
the border between the Late Mesozoic coherent metaclastic rocks of blueschist facies and
the Early Cenozoic intrusive granodiorite stock. The major and minor chemical analyses on
these rock units show that the mass of the metamorphic aureole has a silica rich calc-alkaline
chemical content.

With our project, which is called “Investigation of Gemstone Potential of Turkey” and carried
out by General Directorate of Mineral Research and Exploration, Natural History Museum,
this pale-purple colored unique material s distribution in the region has been identified and
the fifth group prospecting licence of the field has been gotten. Despite the fact that the
mineral jadeite is the principal component (40 % by volume), this material cannot be rate
as pure jadeite.

Mapping underground of the field with detailed drilling processes and geophysical surveys
will give us a wonderful opportunity to add a value of our economy.

Keywords: Gemology, Harmancik-Bursa Provenance, Purple Jade, Tavsanli Zone,
Turkiyenite
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Kammererit (kromlu klinoklor) esas olarak, genis klorit mineralleri ailesinin bir alt tiirii
olarak, en nadir klinoklor mineralerinden birisidir. Her ne kadar dogada olusan en bol
diizenli y1gi151mh tek tabaka kloritlerden bir olan C2/m simetrisine sahip bir monoklinik
115-2 politipi olmasina ragmen, kromlu klinoklorun kristallesmesi ¢ok nadirdir. Bu yiizden,
6zgiin orneklerinden yapilan XRF kiitle analizindeki ana oksitlerin bulunma bolluguna gore,

g.(AlCrFe,),S1,0, (OH),] olarak formiiliize edilebilen, siistagt kalitesindeki magenta
renkSh kammererit tim dunya iizerinde sadece Tiirkiye’de bulunmaktadir.

Bolgedeki jeokimyasal saha gozlemleri ve verileri ortaya ¢ikarmigtir ki, kammererit mineral
ornekleri, podiform tipi kromit cevher yataklari igerisinde yataklanmis bir kromit matriksi
iizerinde yeniden hareketlenme (remobilize) ile olusmustur. Buna gore, denilebilir ki, bu
nadir mineral, Tiirkiye’nin Dogu Anadolu bélgesindeki Kesis ve Kop Daglarin1 kapsayan
Kuzeydogu Ofiyolitik Kusagi boyunca yataklanmis, peridotitik (kismen serpantinitik)
gevreleyen kayaglar igerisindeki birincil amfibol, piroksen ve biyotit minerallerinin
hidrotermal alterasyonu sonucu olusan ikincil bilegenlerinden tiiretilmistir.

Bu bildiride, 6zgiin tekli kammererit kristallerinin gemolojik ve mineralojik 6zellikleri,
sunulmustur.

Oncelikle, yapisal bir karekterizasyon olarak, X-1smni floresans ve X-1s1n1 kirnimindan ayni
zamanda bazi 6nemli gemolojiksel dl¢iimlerinden ve polarizan mikroskop gézlemlerinden
elde edilen Verller 1s181nda, saginimsal konfokal (yesil lazer) mikro-Raman spectroskopisi
(DCuRS), C+ and Cﬁ eksenlerine sahip kammererite 6rneklerindeki gii¢lii mikro-Raman
bandlarinin 681, 541, 353, 197 ve 112 cm™’lerde piklenmis oldugunu, gostermektedir.
Bu bandlar, tim kammererit yapisini olusturan (MgO,0H)>, (AIO,OH)*, (CrO,OH)*,

(FeO,0H)* and (SiO,0H)* molekiillerinin titresimsel ve sallantisal simetrik ve asimetrik
ger1lme ve biikiilme modlarinin bir sunucudur.

Ikinci olarak, olusumsal bir karekterizasyon olarak, fotoliiminesans ve kathodoliiminesans
spektralar, kammererit 6rneklerindeki 6zgiin liminesans bandlarmin ICP-AES analizi ile
bulunmus kafesteki gegis metal ve nadir toprak elementlerinin sebep oldugu, esas olarak
kimyasal hatalarla iligkili oldugunu gostermektedir.

Sonug olarak, bu parametreler orijinal Tiirk kammereritinin cografik olusum kdkeniyle ilgili
kesin veriler saglamaktadir. Goriilmektedir ki, elde edilen mikro-Raman bandlari, 6zgiil
agirlik degerleri, liiminesans spektralari ve iz element igerikleri bu cins klinoklor siistasi i¢in
Ozgiin anahtar isaretler vermektedir.

Anahtar Kelimeler: Kammererit, Kromlu klinoklor, Podiform tipi kromit cevher kromit
yataklari, Gemoloji, Mineraloji, Saginimsal (yesil lazer) konfokal micro-Raman spektroskopisi
(DCpRS), XRD, XRF ve ICP-AES, Gemolojiksel 6l¢iimler, Polarizan mikroskop, Foto ve
Kathodoliiminesans, Kesis (Erzincan) ve Kop (Erzurum) Daglari, Turkiye.
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ABSTRACT

Kammererite (chromian clinochlore), in essence, is one of the rarest clinochlore minerals
as a sub-variety of large family of the chlorite minerals. Even though it is the monoclinic
1Ib-2 polytype, with symmetry C2/m, which is one of the most abundant regular-stacking
one-layer chlorites occurring in nature, the crystallization of chromian clinochlore is less
abundance. Hence, gem-quality magenta colored kammererite which may be formulized as
[Mg(Al,Cr.Fe,),Si,0, (OH) ] with reference to the abundance of the main oxides in the XRF
bulk analysis of the representative samples, is only found in Turkey worldwide.

Geochemical field observations and data in the region reveal that the kammererite mineral
specimens are crystallized as remobilized-origin on a chromitite matrix, deposited in
the podiform-type chromitite ore deposits. Thus, it can be stated that this rare mineral
formation is derived from the secondary components of the hydrothermal alteration of the
principle amphibole, pyroxene and biotite minerals in the surrounding peridotitic (partially
serpentinitic) rocks where they are embedded throughout the Northestern Ophiolitic Belt
comprising the Kesis and Kop Mountains in the Eastern Anatolia region of Turkey.

In this proceeding, mineralogical and gemmological features of unique loose kammererite
crystals presents.

Firstly, as a structural characterization, in the light of the data obtained from X-ray
fluorescence (XRF) and X-ray diffraction (XRD) as well as some essential gemmological
measurements and polarizing microscope observations, dispersive confocal (green laser)
micro-Raman spectroscopy (DCuRS) shows that the strong micro-Raman bands in the
kammererite samples with C-- and C( axes are peaked at 681, 541, 353, 197, and 112 cm™!
These bands are a result vibrational and librational symmetric and asymmetric stretching
and bending modes of (MgOH), (AIOH)*, (CrOH)*, (FeOH)*, and (SiOH)"- molecules,
which forms all kammererite structure.

Secondly, as a provenance characterization, photoluminescence and cathodoluminescence
spectra show that individual luminescence bands in the kammererite samples are due to
mainly chemical defects caused by transition metal and rare earth elements in the lattice,
which they are detected by the inductive coupled plasma-atomic emission spectroscopy (ICP-
AES).

Finally, these parameters provide positive identification regarding to geographic origin of the
original Turkish kammererite. It can be seen that the obtained micro-Raman bands, specific
gravity values, luminescence spectra, and trace element contents give a unique fingerprint
for this kind of clinochlore gemstone.

Keywords: Kammererite, Chromian clinochlore, Podiform-type chromitite ore deposits,
Gemmology, Mineralogy, Dispersive (green laser) confocal micro-Raman spectroscopy
(DCuRS), XRD, XRF and ICP-AES, Gemmological measurements, Polarizing Microscope,
Photo and cathodoluminescence, Kesis (Erzincan) and Kop (Erzurum) Mountains, Turkey
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Tersiyer Sivas havzasi, Sarkigla-Celalli evaporitik alt havzasinda Eosen, Oligosen ve
Miyosen yagh birimler icerisindeki 23 farkli s6lestin yatagi calisilmigtir. Tiim bu yataklar,
jips ve anhidrit iceren evaporitlerle iligkilidir. Doksan adet s6lestin mineralinde, stronsiyum
(¥’Sr/3%Sr), oksijen (8'%0) ve kiikiirt (8**S) izotop oranlar1 6l¢tilmiis ve sirast ile 0.70558-
0.70907, 13-26 %o, ve 21-40 %o arasinda degistigi gozlenmistir. 6'%0-8*S ve ¥’Sr/*Sr-
oranlar1 arasindaki iliski, yalnizca 5 adet sdlestin yataginin denizel evaporitleri isaret ettigini
gostermektedir. Solestinlerdeki yiiksek 6*S degerleri, muhtemelen okyanusal olmayan sinirli
ortamlarda, havza tuzlu sularindaki ¢6ziinmiis kiikiirtiin, siilfiire kismi indirgemeye ugradigin
gostermektedir. Solestin minerallerinin diigiik #Sr/*°Sr oranlari Senozoyik deniz suyu
(ortalama ~ 0.7091) ile karsilastirildiginda, derin havza tuzlu sularmnin, yersel volkanoklastik
sedimanlar ile etkilesime giren dolasimdaki diger sivilar (meteoric hidrotermal) ile karismis
olabilecegi ve Sr izotop degisimine ugrayacagi ileri siiriilebilir.

Oksijen izotop verileri deniz suyundan veya deniz suyu ve meteoric-hidrotermal ¢ozeltilerin
bir kombinasyonundan ilksel tiiremesi ile uyumludur. Sivi kapanim petrografisi ve
mikrotermometresi, solestinlerin diisiik sicakliktaki (<50-70°C) heterojen derin havza tuzlu
suyu - gaz sivilarindan ¢okeldigini ileri siirmektedir. Raman mikrospektroskopisi ile sivi
kapanimlarda CO,, CH, and N, varlig1 tespit edilmistir. Tuzluluk 0-21 arasinda (% NaCl) gok
biiyiik oranda degisim gostermektedir. Yiiksek tuzluluk degerleri (10-20 % NacCl) birincil
stv1 kapanimi ve diisiik tuzluluk degerleri (0-10 % NaCl) ikincil sivi kapanimlari temsil
etmektedir.

Anahtar Kelimeler: Solestin Yataklari, [zotop Jeokimyasi (St, O, S), Sivi Kapanim, Raman
Mikrospektorometri, Sarkigla-Celalli Havzasi, Evaporit, Sivas-Tiirkiye
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ABSTRACT

23 different celestine deposits in the host rocks of Eocene, Oligocene and Miocene ages
from evaporitic Sarkisla-Celalli sub-basin in the Tertiary Sivas basin have been studied.
All of these deposits are associated with evaporites containing gypsum and anhydrite.
Strontium (¥’Sr/*°Sr), oxygen (0"°0) and sulphur (6*'S) isotope ratios have been measured
in 90 celestine mineral separates 5*'S, 0"*0 values and ¥Sr/5Sr ratio of celestine minerals
range between 21-40 %o, 13-26 %o, 0.70558-0.70907 respectively. A relationship between
080-0*S and ¥ Sr/*°Sr-0’'S shows that only five of the celestine deposits have signatures of
marine evaporates. High 6°'S values of celestine indicate that the dissolved sulphur in basinal
brines had undergone partial reduction to sulphide, probably in a restricted non oceanic
environment. Lower ¥Sr/*Sr ratios of celestine minerals compared to average Cenozoic sea
water (~ 0.7091) suggest that deep basinal brines may have mixed with other circulating
fluids (meteoric hydrothermal) that had interacted with local volcanoclastic sediments and
had undergone Sr isotope exchange.

Oxygen isotope data are consistent with derivation primarily from seawater or a
combination of seawater and meteoric-hydrothermal fluids. Fluid inclusion petrography and
microthermometry suggest that celestine deposited from heterogeneous brine-gas fluids on
a low temperature (<50-70°C). Raman microspectroscopy proved presence of CO,, CH  and
N, in inclusions. Salinities of fluid inclusions are highly variable between 0 and 21 NaCl
equiv wt. %. High salinities (10-21 NaCl equiv. wt. %) are characteristic to primary fluid
inclusions and low salinities (0-10) NaCl equiv. wt. % to the secondary ones.

Keywords: Celestine Deposits, Isoptope Geochemistry (Sv, O, S), Fluid Inclusion, Raman
Microspectrometry, Sarkigla-Celalli Basin, Evaporite, Sivas-Turkey.
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Giliniimiizde dogal taslar insaat sektoriinde yaygin olarak genellikle kaldirim kaplamasi, duvar
kaplamasi, ve tasiyici duvar tasi olarak kullanilmaktadir. Isparta Tiirkiye’nin giiney-batisinda
bulunmaktadir. Isparta yerlesim alan1 Eosen ve Miyosen sedimanlar, Isparta ofiyolit karmasigi
ve Golciik volkanizmasindan tiiremis Neojen yasli volkanik malzemeler olusturmaktadir.
Golciik volkanitleri genellikle Isparta yerlesim alanin giineyinde goriilmekle birlikte kiigiik
sokulumlar halinde sehrin kuzeyinde ve batisinda da yeralmaktadir. Golciik volkanikleri, yasl
(Pliyosen) lav/domlar ve geng¢ olan (Kuvaterner) volkanik malzemeden {iremis malzemeler
olarak iki ana gruba ayrilir. Isparta’nin yaklasik 8 km kuzeyinde Ciiniir mahalleside yer
alan andezitler yaklasik 4 km? lik alanda yiizeylemektedir. Bu ¢alismada; halen isletilmeyen
Isparta Ciiniir tepe andezit taglarinin mithendislik 6zelliklerinin belirlenerek kullanilabilecegi
alan ekonomik agidan degerlendirilmistir.

Calisma sahasindan kaya kiitlesini temsil eden blok numuneler alinarak laboratuar
kosullarinda kiibik numuneler hazirlanmistir. Bu numuneler iizerinde tek eksenli basing
deneyi, nokta yiik deneyi, Schmidt darbe testi, birim hacim agirlik ve su emme deneyleri
yapilmistir. Caligma da sonug olarak; andezitlerin, bazi fiziksel ve mekanik 6zellikleri tespit
edilmistir. Elde edilen veriler 1s1ginda ilgili standartlar kullanilarak andezitlerin kalitesi
hakkinda sonuglar elde edilmistir. Bu deneyler sonucunda Ciiniir tepe andezitlerinin birim
hacim agirhigr 23.4 kN/m3, su emme oranm1 % 4.6 olarak bulunmustur. Tek eksenli basing
dayaniminin 22.35 MPa ve 51.09 MPa degerleri arasinda, Schmidt sertliginin %28 ile %40
arasinda oldugu saptanmistir. Ancak TS 10835’e gore birim hacim kiitlesi 2,55 gr/cm® den az,
kiitlece su emme oranit % 0,7 den fazla olmamalidir. Dogal taslarin kalitesi ve 6zellikleri TSE
(Tirk Standartlar1 Enstitiisti, 10835) standartlarina goére uygun kosullart saglamamaktadir.
Ancak bu tas, dekoratif amagl yerlerde kaplama malzemesi olarak kullanilabilir

Anahtar Kelimeler: Isparta, Ciiniir Tepe, Dogal Tas, Andezit, Miihendislik Ozellikleri
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ABSTRACT

Nowadays, natural stones are extensively being used as construction materials. They are
generally used to make pavement, to cover surfaces of walls and to construct walls. Isparta
city is located in the south-west of Turkey.

Isparta settlement area is consist of Eocene and Miocene sediments, Isparta ophiolitic
complex, allochthonous and autochthonous limestone and Neogene volcanic products of
Golcuk volcanism. The Gélciik volcanics outcrop mainly in the south of Isparta settlement
area, but small extrusions are also observed in the western and northern sides the Gélciik
volcanics separated into two major stages: older (Pliocene) lavas/domes, and younger
(Quaternary) main volcano-forming stages. One of these natural stone formation is located
at 8 km north of Isparta of Ciiniir district. Andesites outcrop the 4 km? area in this region. In
this study, the aim is to determine some of the engineering properties of Isparta Ciiniir Tepe
andesite stones which is not operated mines and its uses area of economically evaluated.

In the study field, representative block rock samples was collected, brought to the laboratory
and prepared as a cubic samples according to testing standards (TSE, 10835). Related tests,
including uniaxial compressive strength, point load index, Schmidt hammer rebound, unit
weight and water absorption, was conducted. As a result of the study, some physical and
mechanical properties of the andesites have been investigated and related standard was
correlated with the findings. The results of tests indicated that Ciiniir tepe andesites unit
weight 23.4 kN/m?, water absorption % 4.6. Uniaxil compressive strength of rocks was found
to be between 22.35 MPa and 51.09 MPa. Schmidt hardness is obtained between 28% and
40% arasinda oldugu saptanmistir According to TSE 10835 standard, unit weight must
not below 25.5 kN/m3,and water absorbtion by weight must not be high 0,7%. Ciiniir tepe
andesites It is concluded that the stone has not good properties and condition according to
TSE 10835 standard. The andesite stone can be only use as decorative purposes.

Keywords: Isparta, Ciiniir Tepe, Natural Stones, Andesite, Engineering Properties
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Isparta kuzeyindeki Goltas Cimento Fabrikasi ve yakin gevresinde bulunan g¢alisma alani
iaklaslk 37 km?’lik bir alam1 kapsamaktadir. Calisma alaninda jeolojik olarak en yash

ayaclar1 Senomaniyen-Turoniyen yas1 ve yaklagik 500 m kalinligi ile Sobiidag kiregtaslari
olusturmaktadir. Bu kayaclarin {izerine uyumlu olarak Orta Meastrihtiyen yaslt ve 70-80
m kalmlikta olan Senirce kirectaglari gelmektedir. Ust Paleosen-Orta Eosen yaslt ve 110-
120 m kalinlikta olan Kizilkirma formasyonu Senirce formasyonunu uyumsuz olarak orter.
Bu formasyon 650-700 m kalinlikta olan ve kil yataklar1 igeren Orta Eosen yash Kayikdyii
formasyonu tarafindan ortiiliir. Bu formasyonun {izerine uyumsuz olarak 50-60 m kalinlig1
olan Oligosen yasli Incesu konglomeralar1 gelir. Kuvaterner zamaninda tiim bu formasyonlar
uyumsuz olarak aliivyon ve yama¢ molozu tarafindan iizerlenmektedir.

Caligilan alandan kil mineralojisi ve killi kayaglarin jeokimyasinin tanimlanmasi amaciyla
li¢ adedi Senirce formasyonu ve yedi adedi de Kayikdyii formasyonu olmak {izere toplam 10
adet kayag 6rnegi alinmigtir. Bu alinan ilk {i¢ 6rnek yiiksek miktarda kalsit ve az miktarda
CaO ve buna karsin yedi 6rnek kalsit, kuvars ve kil minerali olarak illit igermektedir.
Bu sonuglar1 jeokimyasal analizler dogrulamaktadir. Kayikoyli formasyonundan alinan
orneklerde jeoliimyasal analizlerde CaO kalsit, MgO dolomit, K O illit, AL O, kil mineralleri,
Fe,O, ankerit, SiO, kuvars ve yiiksek ates kayb1 degerleri karbonatl minefallere bagli olarak
efismektedir. Kil fraksiyonu ayrilan 7 adet 6rnekte gerceklestirilen termal analiz sonuglarinda
illite ait pikler tanimlanarak bu sonuclarin XRD sonuglari ile uyum sagladigi gortilmiistiir.
Jeokimyasal analiz sonuglarindan elde edilen veriler ¢imento hammaddesi olarak kullanilan
iiriinde istenilen sinir degerlerle karsilastirildiginda MgO degerlerinin % 2.12-3.62 degerleri
arasinda oldugu ve tiim 6rneklerde smir degerler (Max.: % 5) igerisinde kaldigi, buna karsin
ALO, degerlerinin % 5.47-8.99 arasinda oldugu ve tiim drneklerde siir degerin (min.: %4)
iistiinde aldig1 gozlenmektedir. Bununla birlikte maksimum % 31 civarinda olmasi istenen
SiO, degerlerininde % 25,24-28.58 degerleri arasinda olup arzulanan deger ile bir uyumluluk
Ostermektedir. Cimentoda kullanilacak malzemede miktar1 sinirlandirilmis olan diger
%ir bilesik olan alkali degerleri tiim 6rneklerde istenen sinirlar igerisinde (max.: % 2) yer
almaktadir. Normal portland ¢imentosu i¢in kabul edilebilir max. SO, igerigi < % 3.5 olup
tim Orneklerde ¢ikan sonuglar % 0,05’in altinda ve standartlar icerisinde yer almaktadir.
Jeokimyasal sonuglardan SiO,, Fe,O, ve ALO, degerlerinin kullanilmasiyla olusturulan
silikat ve aliiminyum modulferi lzleSaplanmlstlr. Standartlarda 1,9-3.2 arasinda olmasi
istenen ancak Tiirf(rug:imento isletmelerinde kabul edilen siir degerler 2.2-2.6 olan silikat
modiilleri, 6rneklerde 2.86 ile 4.13 arasinda olup standart deger araliklariyla biraz uyumluluk
géstermektedir. Aliiminyum modiilii ise standartlarda 1.0-4.0 arasinda olup Tiirk ¢imento
abrikalarinda uygun ve kabul edilebilir degerler 2.2-2.6 arasindadir. Genel standartlar baz
alindiginda 6 adet 6rnek 1,99 ile 4,03 arasinda aliiminyum modiili géstermektedir ve bu
degerler standartlara yakinlik géstermektedir. Bu da Tiirk ¢imento igletmelerinde kullanilmasi
u%/gun goriilen aliiminyum modulii gozoniinde bulunduruldugunda ise tiim Grneklerdeki
aliminyum modiiliiniin standartlara uygun seviyede bulundugu sonucuna varilmaktadir.

Anahtar Kelimeler: Goltas Cimento Fabrikasi, Kayikdyii Formasyonu, Kil yataklari, Silikat
ve Aliminyum Modiilii, Portland Cimentosu
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ABSTRACT

The study area, located in the northern part of province capital Isparta and in environs
of Géltas Cement plant, has an area of 37 square kilometers. Stratigraphically, the area
consists of Cenomanian to Turonian Sobiidagi limestones with a thickness of about 500 m,
70-80 m thick Maastrichtian Senirce limestones, Paleocene to Middle Eocene Kizilkirma
formation with a thickness of about 120 m and 650-700 m thick Eocene Kayikdyii formation
hosting clay deposits, Oligocene Incesu conglomerates and Quaternary alluvial deposits and
block debris.

For mineralogical and geochemical properties of clay deposits, we have collected 10 rock
samples consisting of 3 samples from Senirce formation and 7 from Kayikéyii Formation.
The 3 rock samples are composed of calcite, during 7 samples consist of calcite, dolomite,
ankerite, quartz and illite mineralogically. These results are corroborated by geochemical
analyses. In 7 samples from Kayikoyii formation, the high values of CaO, MgO, K,0, A1,0,.
Fe,0, SiO, and loss of ignition are depending upon the minerals of calcite, dolomite, illite,
clay minerals, ankerite, quartz and carbonate minerals. In 7 samples of Kayikéyii formation,
the peaks of illite in clay fraction measured by differential thermal analysis correspond to
XRD measurements. In comparison with standard values, MgO values range from 2, 12 %
to 3, 62 (maximum value: % 5,0). The Al,O, values are between % 5,47 and 8.99 (minimum
value: % 4,0). Moreover, SiO, values ranging from % 25,24 to 28,58 correspond to standard
values.

In the investigated samples Silicate Modules (SM) vary between 2,86 and 4.13 which are
compatible with standard values ranging from 1,9 to 3,2 and standards of Turkish Cement
Factories between 2,2 and 2,6. Aluminum Modules (AM) vary between 1,99 and 4,03 which
are in range from maximum to minimum Standard of Turkish Cement Factories values.
According to mineralogical and geochemical data, the clay deposits in the Eocene Kayikdyii
Jormation can be used as cement raw material with enrichment of 41,0, and Fe,O,.

Keywords: Géltag Cement Plant, Kayikéyii Formation, Clay Deposits, Silicate and Aluminium
Modules, Cement
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Bu calismada Pirnakapan (Askale) civarinda ylizeyleyen Alt Miyosen yasli Adilcevaz
Formasyonu igerisinde bulunan evaporitlerin mineralojik, petrografik ve paleo-sedimanter
depolanma 0&zellikleri incelenmigtir. Camurtasi ve kiregtasi ara tabakalanmasi igeren
evaporitler mercegimsi olup sinirli yanal geniglige sahiptirler ve formasyonun diger tiyeleri
ile gecislidirler.

Evaporitik birim igerisinde laminali, bantli, nodiiler, nodiiler-bantli, tavuk-tel ve entrolitik
ikincil jips litofasiyesler gézlenmistir. Jips nodullerinin gaplari genellikle 5-20 cm arasinda
degigmekte, jips nodulleri, bantli veya laminali yapilar, mikro faylar, kayma yapilar1 ve
ondiilasyonlar gibi sin- ve post-sedimanter deformasyonlar gosterirler. 30 cm ¢aplara
sahip jips nodulleri kompozit bilesimli olup pek ¢ok kiiciik nodiilden olusmaktadir. Ayrica,
anhidritlerin su almasi ile geligsmis alabastrin, porfiroblastik ve satin spar dokulu ikincil
jipsler de tespit edilmistir. Optik, taramali elektron mikroskopisi ve X-1sinlar1 difraktometresi
incelemeleri evaporitik birim igerisinde ana mineralin ikincil jips, az miktarda anhidrit,
solestin, kalsit, dolomit ve lutesitin ise jipse eslik ettigini gdstermektedir. Ozellikle laminali
lithofasiyeslerde tespit edilen kil mineralleri illit/simektit ve simektitdir.

Anahtar Kelimeler: Pirnakapan, Evaporit Mineralleri, Litofasiyes, Jips
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ABSTRACT

In this study, the mineralogy, petrography and paleo-sedimentary depositional environment
of the Lower Miocene evaporites from Adilcevaz Formation exposed around Pirnakapan
(Askale) area were investigated. The evaporitic units alternating with mudstone and
limestone have limited lateral extend, lenticular shape and transitional in character with the
other members of the formation.

In the evaporitic unit, secondary evaporitic lithofacies are described as laminated, banded,
nodular, nodular-banded, chicken-wire and entrolithic. The gypsum nodules ranging from
5-20 cm, gypsum nodules, banded or laminated structures show syn- and post-sedimentary
deformational structures such as microfaults, slumps and undulations. Gypsum nodules up
to 30 cm in diameter have composite structure with numerous small nodules. Additionally,
alabastrine, porphyroblastic and satin spar textured secondary gypsum formed via hydration
of anhydrite are identified. In the light of optical-, scanning electron- microscopy and X-ray
diffraction studies, the main mineral is secondary gypsum accompanied by minor anhydrite,
celestite, calcite, dolomite and lutecite. Clay minerals especially in laminated lithofacies are
illite/smectite and smectite.

Keywords: Pirnakapan, Evaporite Minerals, Lithofacies, Gypsum
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Saribeyli—Sigirlt ve Bodurlu kaolen ocaklari (Canakkale) Sakarya Zonu iizerinde Oligosen
volkanizmasina ait andezitik tiifler icerinde yeralirlar. Saribeyli-Sigirli ve Bodurlu ocaklarinin
mineralojik bilesimi farkli fiziksel ve kimyasal etkilere maruz kaldiklarindan farkliliklar
sunmaktadir, Saribeyli-Si1girli kaolen ocaklari fay zonundan itibaren, sirastyla: i) kuvars, ii)
alunit + kuvars + kaolinit + dikit, iii) kaolinit + dikit + alunit + kuvars ve iv) kaolinit + illit
+ feldispat iken Bodurlu kaolen ocagi i¢in fay zonundan itibaren, sirasiyla: 1) vuggy kuvars
+ hematit + nabit siilflir + alunit + jarosit ve ii) kaolen + jarosit + alunit + kuvars + halloysit,
iii) kaolen + hallosite + illit+ feldispat + kuvars. Saribeyli-Sigirli ocagi birbirine paralel
K30°B dogrultulu iki fay arasinda orta ve kiigiik 6lgekli dort ocaktan olusurken, Bodurlu
ocaginin i¢inden gecen fay zonu K35°D dogrultulu alt1 catlak zon etrafinda gelismistir. FE-
SEM c¢alismalarma goére, mikromorfolojik olarak kaolinitler hekzagonal ve kitap formunda
yigisimlar seklindedir ve bu kristaller diizenli ve diizensiz olarak goriiliir. Halloysit kristalleri
birbirine parelel ve parelel olmayan gelisi giizel yigismis i¢i bos ¢ubuklar seklindedirler.
Saribeyli-Sigirl ocaklarindaki aliinit numunelerinin S degerleri +4.1 / +2.4 %o arasinda
degigsmektedir ve bu sonuglar magmatik-hidrotermal getirimli bir hidrotermal soliisyonu
isaret etmektedir. Yine, bu ocaklarindaki kaolen numunelerinden yapilan analizlerde 6'%0
icin +6.7 / +12.7 %o ve 0D igin — 61 / =97 %o degerleri 6lglilmiis olup, bu degerler magmatik
su izotop bilesimine benzerlik sunmaktadir. izotop verileri ocaklarda bulunan alterasyon
minerallerinin hidrotermal alterasyon kosullarinda olustugunu, jeothermal sularin kaynaginin
magmatik sivilarla yeterli miktarda meteorik suyun karisimini yansitmaktadir. Bodurlar ocagi
kaolen numuneleri izotop verileri 6'30 +14.5/+17%0 ve 6D-90/~99%o araliginda degismekte
stiperjen kokeni isaret etmektedir. Kaolen - su arasinda oksijen izotop ayrimlasmasina
bagl paleosicaklik modellemelerde, Saribeyli-Sigirli ocagr model olusum sicakligi 104-
179°C arasinda degisirken, Bodurlu ocaginin model olusum sicakliginin 67-87°C arasinda
degismektedir.

Mineralojik, jeokimyasal ve S-O-H veriler; Saribeyli-Sigirli ve Bodurlu ocaklarinin vadoz
zonun Uzerinde yer aldiklari, ¢atlak zonlar boyunca yiikselen asidik sularin ileri arjilik
alterasyona neden oldugunu,bu buhar isitmali, sig epitermal ortamlara kimi ¢atlak zonlar
boyunca hipojen kokenli H SO, iin dahil olarak siilfat minerallerinin olusumuna neden
oldugu belirlenmistir

Anahtar Kelimeler: Biga Yarimadasi, Kaolen, Aliinit, Kararli izotop, Jeokimya
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GENESIS AND MINERALOGICAL, GEOCHEMICAL
CHARACTERISATION OF SARIBEYLI - SIGIRLI AND
BODURLU KAOLIN DEPOSITS, CANAKKALE, TURKEY

Hatice Unal Ercan®, O. Isik Ece®, Zekiye Karactk®
«ITU, Maden Fakiiltesi, Jeoloji Miihendisligi Boliimii Maslak 34469 Istanbul
(unalhat@itu.edu.tr)

ABSTRACT

The Saribeyli- Sigirli and Bodurlar kaolin deposits (Canakkale) are hosted by andesitic
tuffs of the Oligocene volcanic rocks. Saribeyli-Sigirlt and Bodurlu deposits have different
mineralogical zonations, because they are exposed to different physical and chemical
conditions at different episodes. Saribeyli-Sigirli kaolin deposit exposes the following mineral
zonations from the fault zone to the outer, i) quartz, ii) alunite £quartz tkaolinitexdickite, iii)
kaolinite £dickitexalunitexquartz and iv) kaolinite +illite + feldspar, respectively. Bodurlu
kaolin deposit exposes the following mineral zonations from the fault zone to the outer;
i) quartz = Fe-oxides + alunite + jarosite and ii) kaolinite + halloysite =+ illite + quartz +
feldspar, respectively. The N30°W trending two faults passes through the north and south
boundaries of kaolin quarry and medium and small scale four quarries have been operating
inside the small scale graben. Fault zones pass through inside the Bodurlu quarry exhibit
a group of six parallel fracture systems rather than single fault zone and kaolinization
occurred between and vicinity of these fracture systems in the Bodurlu deposit. Based on
FE-SEM studies, micromorphologic features of kaolinite crystals show that kaolinite occurs
as hexagonal blocky and book-shaped kaolinite which forms as ordered and disordered
crystals. Halloysite habits are parallel and randomly non-parallel sticks. The 6**S isotopic
values of Saribeyli-Sigirli deposits range from +4.1 to +2.4 %o and these values reflect its
formation from magmatic-hydrothermal derived sulfur. O- and H-isotopic values in these
deposits range from 6'50 +6.7 to +12.7 %o and from 6D —61 to —97 %o, which are very close
the line of primitive magmatic water. Isotopes data suggest that original geothermal waters
were the mixture of magmatic water and meteoric waters. O- and H-isotopic values of the
Bodurlu kaolin deposit are between 6'°0 +14.5 / +17 %o and for 6D —90 / —99 %o, which
data reflect genesis of supergene origin and enriched regarding 0**0 values. According to
model paleo-temperature calculation, which is depending to kaolin-water oxygen isotope
fractionation, formation temperatures of Saribeyli-Sigirli deposit ranges from 104 to 179°C
and formation temperature of Bodurlu deposit range from 67 to 87°C.

According to mineralogical, geochemical and S-O-H data, these deposits were occurred
by the ascending acidic geothermal waters through fault zones in the shallow epithermal
hydrothermal systems, which are rich in kaolinite minerals. These steam-heated environments
including hot-water outlets and H,S enriched vapor and groundwater mixed in the vadose
zone. These hypogene origin H,SO, rich geothermal fluids cool down and oxidized as a result
mixing with cold groundwater when they reached to the surface through fault systems.

Keywords: Biga Peninsula, Kaolin, Alunite, Stable Isotopes, Geochemistry
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2006-2009 YILLARI ARASINDA
CANAKKALE/CAN LINYIT SAHASINDA
ACILAN SONDAJLARIN DEGERLENDIRILMESI

Ali Kayabagsi
Eskisehir Osmangazi Universitesi, Eskigehir
(akayabasi@esogii.edu.tr)
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Bu calisma, Can komiir sahasinda 2006 tarihi ile 2009 tarihi arasinda agilan 57 adet sondaja
ait sonuglarin degerlendirilmesidir. Komiir tabakasinin kalinliginin ve rezervin arastirilmasi,
komiiriin kimyasal 6zelliliklerinin belirlenmesi, termik santral ve halka satig bolgelerinin
belirlenmesi igin zon haritalarinin hazirlanmasi, bu ¢alismanin amaglaridir. Kémiir numuneleri
sondaj karotlarinin yarilanmasi yontemiyle alinmistir. Kalori, kiil, toplam kiikiirt, nem, sabit
karbon, ugucu madde miktar1 gibi komiir 6zellikleri igeriginin belirlenmesi i¢in toplam 410
adet komiir numunesi laboratuvarda analiz edilmistir. Her sondaj kuyusu icin laboratuar
sonuglarinin agirlikli ortalamasi hesaplanmistir. Can komiir sahasi sahasinin kalori, kiikiirt,
ucucu madde, sabit karbon dagilim haritalar1 Surfer programindan faydalanilarak ¢izilmistir.
Can komiir sahasinda 76 milyon ton komiir rezervi varligi poligon yontemiyle hesaplanmustir.
Isinma yontemiyle halka satilabilecek komiir rezervi alanlar ile termik santral i¢in elverisli
rezerv alanlar1 ve miktari hazirlanan haritalar yardimiyla degerlendirilmistir. Kalori haritasina
gore 76 milyon ton olan kdmiir rezervinin 43 milyon tonu, 2x160 MW giigteki termik santral
icin uygundur. Komiir rezervinin yaklasik 2 milyon tonu halka satilabilir niteliktedir. Can
komiir sahasinin, kiikiirt haritasina gore de rezervin biiylik kismi halka satiga uygun degildir,
aksi durumda gevre kirlenmesi sorunlarina neden olacaktir.

Anahtar Kelimeler: Can, Koémiir, Termik Santral
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EVALUATION OF BOREHOLES DRILLED IN
CANAKKALE/CAN COAL AREA BETWEEN 2006 AND 2009

Ali Kayabas
Eskigehir Osmangazi University, Eskigehir
(akayabasi@esogii.edu.tr)

ABSTRACT

This study is an interpretation of 57 borehole data, drilled in Can coal area between the years
2006 and 2009. The aim of this paper is to investigate the coal thickness and reserve of the
coal bed, determine chemical properties of coal, and prepare the zone map of coal parameters
with respect to power plant requirements and the public sale requirements. Coal samples
were taken by the way of halving borehole cores. Totally 410 coal sample were analyzed for
calorie value, ash content, total sulphur content, moisture content, fixed carbon and volatile
matter content both for original and dry coal samples. Weighted average value of laboratory
results were calculated for each borehole. The calorie map, sulphur map, volatile material
map, total sulphur map and fixed carbon map of the Can coal area were prepared by using
Surfer computer program. 76 million tons of total apparent coal reserve is calculated with
polygon method. Prepared maps will help the evaluation of Can coals for heating purposes
and for thermal power plant with 2x160 MW power. According to calori map of the Can
coal map, approximately 43 million tons of the 76 million tons of the Can coal is suitable for
power plant use. Only 1.781.138 tons of the 76 227 734 tons of the reserve satisfy the criteria
of public sale. According to sulphur map of the Can coal reserve, the main part of the coal
mine is also not suitable for public sale and will cause environmental pollution.

Keywords: Can, Coal, Thermal Power Plant
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ESKISEHIR GRABENI’NIN STRATiIGRAFiSi VE GRABEN
ICINDEKI KOMUR-BITUMLU MARN OLUSUMLARI

Tlker Sengiiler
MTA Genel Miidiirliigii Enerji Dairesi, 06800 Ankara
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Eskisehir Grabeni’nin kuzeyinde Sakarya kitasi, giineyinde ise Anatolid-Torid blogu yer
almakta olup temeli Paleozoyik yasli metamorfitler ve Mesozoyik yasli ofiyolitler olusturur.
Temel kayacglart iizerine uyumsuz olarak Miyosen yash c¢okeller gelir. Mlyosen yaslt
¢okellerin tabaninda cakiltas1, kumtas: ve kiltasindan olusan m1 serisi yer alir. Uzerine gelen
m2 serisi tabandan tavana dogru yer yer ¢akill, yesil renkli kiltagi, komiir, gri renkli kumtasi,
koyu gri yesil renkli silttasi, bitimlii marn, kiltasi, komiir ve yesil renkli kiltagi, kumtasi, ince
taneli ¢akiltas1 ardigimindan olusan bir istif sunar. Daha iistte ise yer yer gozlenen kirectasi
ve cakiltasindan olusan m3 serisi ile gevsek cakiltasi, kiltasi diizeylerinden olusan Pliyosen
yasl ¢okeller yer alir.

Eskisehir’in dogusunda, Seving-Agapinar kuzeyinde komiirlesme 150-500 m arasinda
degisen derinliklerde, SW-NE dogrultulu iki horizon seklindedir. Ust kdmiir horizonu
0.50-31.40 m arasinda degisen kalinliklarda, alt kdmiir horizonu ise 0.50-38.60 m arasinda
degisen kalinliklardadir. Ust horizonda yer alan komiirlerin ortalama 1s1l degeri 1900 kcal/
kg, alt horizonda yer alan komiirlerin ortalama 1s1l degeri 2200 kcal/kg dir. Her iki komiir
horizonununa ait komiirlerin ortalama 1s1l degeri 2050 kcal/kg civarinda olup ortalama damar
kalinlig1 13-14 m dir. Komiirde ortalama nem %34, kiil %32, ugucu madde %21, sabit karbon
%13 ve toplam kiikiirt %1.5 dir. Iki kémiir horizonu arasindaki gri yesil renkli kiltasi-silttasi
ardigimi i¢inde 5-60 m arasinda degisen kalinliklarda bitiimlii marn (oil shale) zonu yer alir.
Bitiimlii marnlarin 1s1l degeri 250-3000 kcal/kg arasinda, TOC (%) 1.07-40.49 arasinda
degismektedir. Alt komiir horizonu iizerinde yer alan ve 2-5 m arasinda degisen kalinliklar
sunan gri renkli, ince orta taneli kumtasi ayirtman 6zelliktedir.

Eskisehir Grabeni icindeki komiir ve bitiimlii marnlar, havzanin kuzeydogusundaki
Koyunagili ve Cayirhan bolgesindeki ¢okelim alani ile stratigrafik 6zellikler agisindan biiyiik
benzerlik gostermektedir. Her ii¢ havzadaki kdmiirlerin proximate ve ultimate analizleri
yaninda organik petrografik 6zelliklerinin de benzerlik sunmasi, Alpu sahasinin Koyunagil
ve Cayirhan havzalarindan Mihaligcik yiikselimi ile ayrilmis bir ¢okelim alani oldugu fikrini
desteklemektedir.

Anahtar Kelimeler: Eskisehir Grabeni, Stratigrafi, Komiir, Bitiimlii Marn
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STRATIGRAPHY OF ESKISEHIR GRABEN AND COAL-
BITUMINOUS MARL OCCURRENCES WITHIN THE GRABEN

Ilker Sengiiler
MTA Genel Miidiirliigii Enerji Dairesi, 06800 Ankara

ABSTRACT

Eskisehir Graben is encompassed by Sakarya continent in the north and Anatolide-Tauride
block in the south, and the basement is built from metamorphic rocks of Paleozoic and
Mesozoic ophiolites. The basement rocks are overlain by Miocene deposits unconformably.
At the bottom of Miocene deposits ml series lies, which is composed of conglomerate,
sandstone and claystone. Overlying m2 series exhibits an intercalated succession, built from
some pebbly, green colored claystone, coal, gray colored sandstone, dark gray-green colored
siltstone, bituminous marl (oil shale), claystone, coal and green colored claystone, sandstone
and fine-grained conglomerate. Upward, m3 series including some limestone levels with
conglomerate and Pliocene deposits bearing loose conglomerate and claystone levels.

In east of Eskisehir at north of Sevinc-Agapinar the carbonization/carbonification lies in the
depths varying from 150 and 500 meters as two SW-NE trending horizons. The upper coal
horizon has varying thicknesses from 0.50 to 31.40 meters, while the lower varying from 0.50
to 38.60 meters. Coals within the upper horizon have an average calorific value of 1900 kcal/
kg, those within the lower have an average calorific value of 2200 kcal/kg. The coals in both
of coal horizons have an average calorific value of 2050 kcal/kg, and they are 13-14 meter
thick seams in average. The coal has an average moisture of 34%, ash of 32%, volatiles of
%21, fixed carbon 13% and total sulfur of %1.5. 5 to 60 meter thick bituminous marl (oil
shale) zone lies within the intercalation of gray-green colored claystone-siltstone between
two coal horizons. Bituminous marls have a calorific value varying from 250 to 3000 kcal/kg
and TOC (%) varying from 1.07 to 40.49. Resting on lower clay horizon, gray colored, fine-

medium grained sandstone with varying thicknesses from 2 to 5 meters is a characteristic
bed.

Coal and bituminous marls located within Eskisehir Graben show close similarity to the
depositional area at the Koyunagili and Cayirhan regions in NE of the basin with respect
to stratigraphic features. That proximate and ultimate analyses on the coals in these three
basins exhibit a close relation as well as organic petrography features that supports the idea
that Alpu field has been a depositional area separated from Koyunagili and Cayirhan basins
by Mihaliccik uplift.

Keywords: Eskigehir Graben, Stratigraphy, Coal, Bituminous Marl
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Ulkemizin en énemli dogal enerji kaynag: komiir olup, son yillarda tespit edilen yataklarla
birlikte rezervlerimiz 14 milyar tonu ge¢mistir. Her ne kadar kaliteli komiirler bati ve orta
Anadolu’da bulunuyorsa da dogu Anadolu’da da bazi komiir yataklarimiz bulunmaktadir.
Mus yoresi komiirleri de bu komiirlerden biridir.

Mus Ziyaretkoy komiirleri Tersiyer (Pliyosen) yaslh komiirlerdir. Bu ¢aligmada komiirlerin
petrografi ve kimyasal 6zellikleri (nem, ugucu madde, sabit karbon, kiil) belirlenmistir. Toplam
kalinlig1 0.9 - 3.6 metre arasinda olan bir¢ok kdmiir damarcigindan olusan bu komiirlerin
ortalama alt kalorifik degerleri orijinal komiirde 1200 Kcal/kg civaridir. Kiil i¢erikleri orijinal
bazda % 17-30 arasinda olup, ortalama nem miktarlart % 30 gibi hayli yiiksek degerler
sunmaktadir. Nem miktarinin fazla olmasinin Mus ovasi yer alt1 su seviyesinin yiizeye yakin
olmasi ve yiizey sularinin etkisi ile arttig1 diisliniilmektedir.

Komiirlerin baskin maseral grubu hiiminit olup % 28-61, gelinit de en yaygin olanidir.
Liptinit oranm1 % 2-5, inertinit ise % 2-11 arasinda bir degisim gdstermektedir. Komiirlerin
hiiminit yansima degerleri (Ro) % 0.104 ve 0.290 (standart deviasyon; % 0.01-0.02) arasinda
Olglilmiis olup, linyit komiirlesme diizeyine karsilik gelmektedir. Linyitlerin yansima
degerlerinin diisiik olmasimnin nedeni muhtemelen iyi gédmiilmemis olmalar1 ve tektonik
aktivitelerden uzak olmalaridir. Kémiirler % 3-6 arasinda pirit ve % 14-62 arasinda kil ve
diger inorganik maddeleri icermektedir. Organik petrografi, komiir kalite verileri ve diisiik
olgunlagsma nedeniyle Mus komiirleri kotii kaliteli linyit komiiri olarak siniflandirilmistir.
Yapilan detay petrografik analizler bu komiirlerin golsel batakliklarda olustugunu
gostermektedir. Komiiriin toplam rezervi 6,2 milyon ton’dur.

Anahtar Kelimeler: Mus Komiirleri, Mus Komiirlerinin Kimyasal Ozellikleri, Mus
KOmiirlerinin Petrografisi, Tersiyer Komiirleri, Golsel Komiir
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PETROGRAPHIC AND CHEMICAL PROPERTIES OF MUS
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ABSTRACT

The most important natural energy resource of our country is coal; our reserve with the
newly discovered beds exceeds 14 billion tons. Although the higher quality coals are located
at the western and inner part of Anatolia, there are some coal beds in the eastern Anatolia as
well. Mus vicinity coals are one of them.

Mus Ziyaretkéy coals are Tertiary (Pliocene) aged coals. Petrography and chemical
properties (moisture, volatile matte, fixed carbon, ash content) of the coals were determined
in this study. The coals which formed of many thin layers and have a total thickness varying
between 0.9 - 3.6 meter has an average lower calorific value about 1200 Kcal/kg of original
coal. Ash content changes between 17-30 %, the moisture content (with 30% average)
exhibits very high values(as in original basis). The higher moisture content is thought to be
derived from high ground water level and effect of surfical waters.

The dominant coal maceral is huminite with 28 to 61 % amount and gelinite is the most
common one. Liptinite shows a change between 2-5% and inertinite 2-11 %. The huminite
reflectance (Ro) were measured as between 0.104 - 0.290 %(standart deviation (0.01-0.02%,),
and correspond to lignite rank. The low values of reflectances are probably due to their being
buried slightly and being remote to tectonic activities. The coals comprise of 3-6% pyrite and
14-62 clay and other inorganic materials. Mus coals were classified as poor quality lignite,
based on organic petrography, coal quality data and low maturity index.

Detail coal petrographical analysis seems to indicate depositional environment of the coals
as limnic swamps. Total reserve of the coals is about 6.2 million coals.

Keywords: Mus Coals, Chemical Properties of Mus Coals, Petrographic Properties of Mus
Coals, Tertiary Aged Coal, Limnic Coal.
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GOLBASI (ADIYAMAN) BOLGESI DAFZ GOLLERINDE
TURBA OLUSUMLARI

Tlker Sengiiler
MTA Genel Miidiirliigii Enerji Dairesi, 06800 Ankara
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Dogu Anadolu Fay Zonu (DAFZ) Tiirkiye’nin dogusunda, Giineydogu Toroslari ve bu daglar
arasindaki ¢okiintii ovalarini yaklagik KD-GB dogrultusunda kesen, sol yanal dogrultu atimli
aktif bir fay zonudur. Fay sistemi farkli dogrultularda, yer yer kademeli yon degistiren ¢cok
sayida boliimden olugsmakta ve geng morfolojisi ile arazide agik olarak izlenmektedir.

Yorede ovalarin, vadilerin ve daglik alanlarin sekillenmesinde DAFZ etkin rol oynamuistir.
DAFZ boyunca birgok jeomorfolojik sekil yaninda ¢ek-ayir havzalari, ¢okiintii ovalari ve fay
golleri olugmustur.

Bolgede NE-SW dogrultulu olarak gézlenen DAFZ boyunca giineyden kuzeye dogru sirasiyla
Inekli Golii, Azaphh Golii ve Golbast Golii yer alir. Goller gevresindeki turbiyerin toplam
genisligi 3000 hektar civarinda olup, turba olusumu sazliklarla kapli alanlarda mevsimsel
olarak devam etmektedir.

Turbalar kimyasal 6zelliklerine gore genellikle eutropik, mezotropik ve oligotropik olmak
tizere Ui¢ grupta toplanir. Eutropik turbalar bitki besin maddelerince zengin tagkin sulariin
etkisiyle olusmakta ve iizerinde dogal kosullarda sazliklar gelismektedir. Golbas1 (Adiyaman)
cukurlugu icinde DAFZ etkisi ile olusan gollerin ¢evresinde olusan turbalar eutropik 6zellik
gostermektedir.

Anahtar Kelimeler: G6lbasi (Adiyaman), DAFZ, Turba
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PEAT OCCURRENCES IN THE LAKES OF GOLBASI
(ADIYAMAN) REGION ALONG EAFZ

Ilker Sengiiler
MTA General Management, Department of Energy, 06800 Ankara

ABSTRACT

The East Anatolian Fault Zone (EAFZ) is an active, left lateral strike-slip fault zone that
cuts Southeast Taurus mountains and their intermontane depressions with an about NE-
SW direction in the east of Turkey. The fault system consists of many segments running in
different directions with some stepwise changes, and young morphology by which the fault
system have generated can be clearly traced in the field.

EAFZ played a great role in the formation of plains, valleys and mountainous areas in the
region. Besides a number of geomorphological forms, pull-apart basins, depressional areas
and fault lakes occurred along EAFZ.

Along EAFZ, which is observed as NE-SW direction in the region, Inekli, Azapli and Gélbasi
Lakes are located from south to north, respectively. Peat bog around the lakes has a total
width of 3000 hectares, and peat formation periodically continues in the areas covered by
marshlands.

Peats are distinguished by three groups as eutrophic, mesotrophic and oligotrophic with
respect to their chemistry. Eutrophic peats, on which marshlands occur under natural
conditions, are generated by floodwaters rich in plant nutrients. Peats show an eutrophic
character around the lakes generated under the influence of EAFZ within Gélbast (Adiyaman)
depression.

Keywords: Golbasi (Adyyaman), EAFZ, Peat
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Tiirkiye’nin tekto-jenetik karst bolgeleri siniflamasina gére Orta ve Dogu Toroslarin sinirini
olusturan Bolkar Daglar1, Ecemis Koridoru ile Dogu Toroslardan (Aladaglar) ayrilmaktadir.
Litostratigrafik olarak calisma alaninin temelini Bolkar Birligi olusturmaktadir. Onun
tizerinde de sirastyla Namrun Tektonik Birligi, Aladag Birligi ve Bozkir Birlikleri yer
almaktadir. Tim bu birlikleri de Tersiyer yash birimler iizerlemektedir. Bolgenin karstik
gelisiminde napl yapilar, Neotektonik siirecler ve bunu takip eden Kuvaterner donemi buzul
stiregleri etkili olmustur.

Bolkar Daglari’nin bosalimi silsilenin farkli noktalarinda yer alan karst kaynaklarinca
denetlenmektedir. Dagin kuzey boliimiinde sig dolasimli karst kaynaklart ve ortii altinda
uzanim gosteren karst sistemleri yer alirken, giiney boliimiinde de derin dolasima sahip
ylizey ve denizaltt kaynaklar1 bulunmaktadir. Karst taban seviyesinin hizli derinlesmesi
beraberinde 6zellikle Neojen ortiide gelismis karstik sistemlerinin askida kalmasina neden
olmustur. Karst dolagim sisteminin en 6nemli iletim kanali olan magaralarin bilyiik boliimii
bolgede epikarstik zonda yer almaktadir.

Anahtar Kelimeler: Karst, Karst Kaynagi, Bolkar Daglari, Epikarst
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KARSTIC EVOLUTION OF BOLKAR MOUNTAINS

Koray Tork", I. Noyan Giiner®, Fatih Savas*, Korhan Cakir* Ismail Kahraman*
@ General Direct. of MTA, Dept. of Geological Research, Ankara
b General Direct. of MTA, Dept. of Energy Raw Material Research and Exploration, Ankara
(cave@mta.gov.tr)

ABSTRACT

Bolkar Mountain is separated from Eastern Taurus with Ecemis Corridor according to the
tecto-genetic karstic area classification of Turkey. Bolkar Unit is at the base of the working
area according to the litostratigraphy. The other units as Namrun Tectonic Unit, Aladag
Unit and Bozkir Unit are respectively involve in the area. The Tertiary rocks overlay these
geological units. The Quaternary glaciations duration and the neotectonic term followed by
it and the tectonic nappes have been effected on the karstic development of the area.

The karstic springs around the range control the discharge of the Bolkar Mountain.

The deep circulated submerged and the surface springs have been at the southern of the
mountain while the covered karst systems and the karst springs with the shallow circulated
have been at the north part of the mountain. The karst systems had been developed in Neogene
cover rocks were hanged because of the deep incision of the karst base. The most amount of
the caves as the important part of the karst circulation system developed in epikarstic zone
in the area.

Keywords: Karst, Karst Spring, Bolkar Mountain, Epikarst
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Son donemlerde, kiiresel iklim degisikliginin su kaynaklar iizerindeki olumsuz etkileri,
uzun siireli yasanan kurakliklar, hizli ve ¢arpik kentlesme ile endiistrilesmeye bagli ortaya
cikan atiklarin yarattig1 ¢evre kirliliginin mevcut yiizey ve yeraltisuyu kaynaklar tizerindeki
olumsuz etkileri, 6zellikle gelismekte olan iilkelerde niifusun kontrolsiiz bir bi¢imde artmasi,
buna karsin yasamlarin siirdiirebilmek i¢in hergiin daha fazla suya ihtiya¢ duyulmasi, 6te
yandan gelismis tilkelerde artan yasam standartlarina bagli olarak daha ¢ok ve daha kaliteli
suya erisme istegi, tiim bunlarin bir sonucu olarak su arz-talep dengesinin git gide bozulmast,
sonucunda diinyada bugiin tam bir kaos yaganmaktadir.

Kiiresel iklim Degisikligi etkisiyle meydana gelen uzun siireli kurakliklar, olumsuz etkilerini
diinyanin bir¢cok bolgesinde oldugu gibi Akdeniz Bolgesin’de de hissettirmektedir. Son
yiizyilda, kurak-yar1 kurak iklim bdlgesinde yer alan Kuzey Kibris Tiirk Cumhuriyeti’nde
(KKTC) gozle goriiliir sicaklik artiglar1 yani sira yagis oranlarinda ise % 25’den fazla azalma
goriilmiistiir. Su ihtiyacinin neredeyse tamaminin yeralti suyu kaynaklarindan karsilantyor
olmas1 kiy1 akiferlerinde 6nemli tuzlanma sorununa yol agan deniz suyu girisimine neden
olmustur. Sonug olarak su arz-talep dengesinde bilyiik bozulmalar olmus, zamanla iilkenin
su biitgesinde ¢ok ciddi aciklar ortaya ¢ikmistir. KKTC sadece su kalitesi degil su miktar
ve yonetimi ile ilgili sorunlar da yasamaktadir. Akiferlerdeki bozulmanin etkisini azaltmak
icin farkli ydontemler denenmis ancak bu sorunu gidermek miimkiin olmamistir. Gelecek 100
y1l igerisinde durumun daha da kétiilesmesi beklenmektedir. Buna bagli olarak, Tiirkiye’den
Kuzey Kibris Tiirk Cumbhuriyeti’'ne borularla su getirme projesini zorunlu bir ¢dziim
alternatifi olarak giindeme getirmistir.

Tiirkiye’den Kibris’a Borularla Su Getirme Projesi 2011 yilinda baslamis olup Mart 2014°de
bitmek {izere planlanmis ve projelendirilmistir. Proje ile saglanacak su miktar1 75 hm?/yil
olup, suyun yaklagik yarisi (37,76 hm?/y1l) igme-kullanma suyu, geri kalan ise (37,23 hm?/
yil) sulama amacli kullanilmasi planlanmaktadir. Bylece, Proje tamamlandiginda 6400
ha’lik alanda sulu tarim yapilabilecektir.

Borularla su getirme projesinin Mart 2014 tarihinde tamamlanmasinin ardindan, “diinyada su
tagimaciliginda” 6nemli bir kilometre tasi agilmis olacak, bu durum ise Tiirkiye Cumhuriyeti
Devleti’ne bolgede prestij ve gelecekteki benzer projelerde liderlik vasfi kazandiracaktir.
KKTC agisindan ise, gelecekteki 50 yillik siiregte su sorununun koklii ¢éziimiinde anahtar
rol oynayacaktir.

Hayalden gercege doniisen asrin projesi, Tiirkiye’den Kuzey Kibris Tiirk Cumbhuriyeti’ne
borularla su getirilmesi projesi, Kibris’a ve bolge barigina ¢ok biiyiik katkilar saglayacaktir.
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ABSTRACT

Water problems on a global scale have increased due to the increase in world population,
the increase in the standards of the quality of life, the imbalance and urban discharge, the
degradation of ecosystems, and wrong land use. As a result, globally we are suffering from
a serious water Crisis.

The effects of global warming are felt worlwide as well as in the Mediterranean region.
Cyprus is located in a semi-arid and arid climate regime. The Turkish Republic of Northern
Cyprus (TRNC) has experienced an increase in temperature and more than 25 % of a decrease
in precipitation during the last century. Excess water withdrawals in order to meet nearly
the whole of the demand from groundwater resources, aggravated the sea water intrusion on
the coastal aquifers and depleted the interior ones. Therefore, the ratio of demand/supply in
the country has increased resulting in significant water imbalances in the countrys water
budget. The TRNC is experiencing not only water quantity problems but also water quality
and management problems. Alternative solutions have been tried to reduce the water stress
in the aquifers but has been unsuccessful to meet the demand in the country. The situation
is expected to worsen during the next hundred years. The “Pipeline project from Turkey to
North Cyprus” has become a must and not an alternative solution of water scarcity for the
TRNC.

The Pipeline Project has started in 2011 and is planned and projected to be completed in
March 2014. After the completion of the project, water will begin to flow to North Cyprus for
the usage of TRNC with a capacity of 75 million cubic meters of water in total per year. Half
of this continuous water supply will be used for municipal purposes, leaving the other half to
be used for agricultural purposes. This way 64000 acres of land will be irrigated.

With the completion of the project, Turkey will gain prestige in the region, and will pose
a leadership role in similar projects with the experience obtained, the reflection of the
successful completion of the project will be seen as the elimination of water problem of TRNC
on a 50-year perspective.

The water transmission project from Turkey to TRNC, the project of the new era, from dream

to reality, will help in the construction of peace in Cyprus and in the neighbouring countries
in the region.
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Isparta ve gevresinde bulunan gesitli yeraltisuyu 6rnekleri, yeraltisularinin iginde bulunan bazi
secilmis metallere gore olasi zararl etkileri ve kirlilik olusturmasi agisindan incelenmistir.
Jeokimyasal tiirlestirme analizleri i¢in yeraltisuyu sistemi i¢inde mevcut elementlerin
dagilimini ve biyoyararlanimimi belirlemek ig¢in Visual MINTEQ 2.30 ve PHREEQC
(version 2) yazilimlari kullanilmigtir. Elde edilen sonuglar, Na*, Mg?", Fe?*, Sr?*, Ba?" ve Zn*
elementlerinin ¢6ziindiigiinii ve bu nedenle bu kuyulardaki pH araliginda biyoyararlanim
oldugunu gostermistir. Yiiksek derecede ¢6ziinebilir serbest Ba?", Fe** ve Zn?>* elementlerinin
olumsuz etkileri, kendi dogal toksisiteleri ve biyoyararlanimlart ile ilgili olmasi nedeniyle
yeraltisuyu kimyasinda 6nemlidir. Bunun yaninda, karbonatlar ve siilfatlar gibi sinirli mineral
fazlarinin varligina ek olarak bu metallerin diisilk konsantrasyonlari, ¢alisma alaninda
yeraltisuyunu kirletme riskini azaltmaktadir.

Anahtar Kelimeler: Yeraltisuyu, Tiirlestirme, Toksisite, Metaller, Biyoyararlanim
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ABSTRACT

Several groundwater samples from Isparta and environs were analysed for possible toxicity
and contamination by some selected metals in the system. Visual MINTEQ 2.30 and
PHREEQC (version 2) were used for the geochemical speciation analysis to ascertain the
distribution of elements present in the system and their mobility as well as bioavailability.
The result indicates that Na*, Mg**, Fe**, Sr’*, Ba’" and Zn*" are soluble and consequently
will be bioavailable at the pH range of the tested wells. The adverse effects of highly soluble
free Ba**, Fe’ and Zn’* are important in groundwater chemistry because their inherent
toxicities are related to their bioavailability. However, the low concentrations of these metals
in addition to the presence of limiting mineral phases such as carbonates and sulphates
reduce the risk of their contamination to groundwater within the study area.

Keywords: Groundwater, Speciation, Toxicity, Metals, Bioavailable
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Karstlasma agisindan oldukg¢a zengin olan ililkemizde karbonathi kayaglar yaklasik %40
oraninda bir alan1 kaplamaktadir. Bitlis Zagros Siitur Zonu’nun giineyinde yer alan Siirt;
karstlagsmanin yogun gelistigi bir bolge olmakla birlikte, igerisinde g¢ok sayida farkli gelisim
ve Ozellik sunan magaralari barindirmaktadir.

Bolgede, bugiine kadar arastirilmis en karakteristik magara Karanlik Kaplica olarak da
adlandirilan Eksili Su Magarasi’dir. Magaraya adini veren, giris boliimiinde tavandan
damlayan sudan 6rnek alinarak; kimyasal analizleri ICP-MS ile anyon analizleri ise Hach
Lange DR 2800 Spektrofotometre cihazi ile yapilmistir. pH>t 2,01 ve EC (elektriksel
iletkenlik) 38.400 pS/cm olarak dlgiilen su CaSO, fasiyesindedir. Suyun SO, igerigi sir
deger olan 250 ppmyden oldukga yiiksek bir sekilde 9470,3037 ppm olarak Ol¢tilmistiir.
Benzer sekilde amonyum degeri de sinir deger olan 0,50 ppm’in ¢ok iizerinde 2,7119 ppm
olarak dl¢iilmiistiir. Yiiksek SO, ve amonyum degerleri, bu suyu bobrek hastaliklarma iyi
geldigi disiincesiyle tiiketen yore halkinin sagligi agisindan risk teskil etmektedir.

KG ve GD-KB yonlii faylara bagli olarak sekillenen ana galeri ve yan koldan olugan magara,
kiregtas1 ve dolomitik kiregtasindan olusan birim igerisinde gelismistir. Herhangi bir damlatas
olusumunun goériilmedigi giris bolimii ve birbirleriyle baglantili olan iki golden olusan ana
galeride yapilan dlgiimlerde belirgin bir sekilde H,S (hidrojen siilfiir) artis1 belirlenmistir.
Ana galeride bulunan gol iki kaynak tarafindan beslenmektedir ve bu kaynaklardan biri
ortalama 35 °C sicakliga sahip termal bir kaynaktir.

Bu caligmada, bolgedeki en karakteristik magara olan Eksili Su Magarasi’na ait hidrojeolojik
bulgular ve magaranin ekonomik 6nemi degerlendirilmeye caligilmigtir.

Anahtar Kelimeler: Siirt, Eksili Su Magaras1, Gol, H,S
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ABSTRACT

Turkey is a fairly rich country with respect to karstic features and about 40% of its surface
area is covered by carbonate rocks. Siirt city which located at the ssouth of Bitlis Zagros
Suture Zone exhibits good examples of karstification where numerous caves which has
different features and development processes exist.

One of the most characteristic caves investigated so far, is the Eksili Su Cave also known as
Karanlk Kaplica (Darkness Thermal Spring). Cave's name is derived from dripping water
where is dripping in the first section of the cave. The chemical analysis and anion analysis of
this water carried out by ICp-MS and Hach Lange DR 2800 Spectrophotometer, respectively.
Water's pH and EC (electrical conductivity) were measured 2,01 and 38.400 uS/cm. Chemical

Jacies of the water is CaSO,. 9470,3037 ppm in the measured value of SO4 is very higher
than limit value of 250 ppm. Similarly, 2,7119 ppm in the measured value of ammonium is
higher than limit value of 50 ppm. Higher sulfate and ammonium values constitutes a risk for
local people who drinks this water due to believe that this water is good for kidney disease.

The cave has been developed along the NS and SE-NW trending faults in limestone and
dolomitic limestone and consists of two major parts. In the first section of the cave, there
is no development of any speleothems, whereas the second section forms the main gallery
where two interconnected lakes take place. Presence of H,S (hydrogen sulfide) in the cave
is detected. There are two springs feeding the lakes connected with each other. One of two
springs is a thermal water with a temperature of about 35 °C.

In this study, the hydrogeology of the Eksili Su Cave is evaluated, which is the most
characteristic cave in region, and economical value of the cave.

Keywords: Siirt, Eksili Su Cave, Lakes, H,S
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Su kaynaklarinin glinden giine azalmasi ve kithig1 6zellikle bu kaynaga hem ekonomik hem
de bir yasam kaynag1 olarak bagli olan yar1 kurak-kurak bolgelerde biiylik 5nem tagimaktadir.
Ortadogu gibi yiizey sularinin az oldugu bolgelerde 6zellikle birden fazla devletin kullanimina
tabi olan sularin kullanimi tilkeler arasi iliskileri sekillendirmektedir. Devletlerin iliskilerinde
onemli bir konu olan su, savag-catisma nedeni olabilecegi gibi, zaman zaman ¢atisma-kriz-
savas durumunda kullanilabilecek bir silah veya bir hedef haline gelebilmektedir.

Tiirkiye nin su potansiyelinin yiizde 35,6’s1 siniragan sulardan olusmaktadir ve toplam su
potansiyelinin yiizde 28,41 Firat-Dicle havzasi sularidir. Ozellikle memba iilke oldugu Firat-
Dicle havzasi, Ortadogu ve diinya glindeminde sik sik yer almaktadir Firat-Dicle havzasinin
sularmin kullanimina iligkin olarak kiyidas iilkelerin su kaynaklarini temel alan iligkileri,
devletlerin birbiri ile iliskilerinden ve bolgenin politik durumundan etkilenmektedir.

Tiirkiye-Suriye iligkilerinde su konusu, 1950°li yillarda iki iilkenin de su kaynaklarinin
kullanimin1 gelistirme projelerini yapmasiyla baslamistir. Suriye, oncelikle Asi nehri
tizerinde Ghap projesini yapma hazirliginda iken Tiirkiye’de 1954 yilinda iilkenin tiim su
kaynaklarmin planlanmasi, yonetimi, gelistirilmesi ve isletilmesinden sorumlu DSI’yi
kurmustur. Tiirkiye 1965 yilinda 1975 yilinda tamamlanacak olan Keban Barajin1 yapmaya
baslamisken, Suriye’de 1968 yilinda Tabka barajin1 yapmaya baglamustir.

Gii¢ dengelerinin egemen oldugu ve siirekli degisken politikas ile Ortadogu’da su kaynaklari
ile ilgili olarak kriz donemleri yasanmuistir. Bu kriz dénemleri genellikle kiyidaslarin su
kaynaklarimi gelistirmek amaciyla planladig: bilyiik projeler ile ilgilidir. Bu duruma 6rnek
olarak Tiirkiye’nin de bir aktdr olarak Firat-Dicle havzasinda yasanan yer aldigi krizler
strastyla; ilk kriz Tiirkiye’nin ve Suriye’nin 1970’lerda ayn1 donemde bitirdigi Keban ve
Tabka barajlarinin dolumu asamasinda yasanmistir. 1974 yilinda Suriye, Tabka barajimni
doldurma agamasinda, su sikintisi geken Irak tarafindan baraji bombalamakla tehdit edilmis,
iki tilkenin iligkileri gergin ve catisma boyutuna ulasmustir. Suudi Arabistan’in araya girmesi
ile gergin ortam sakinlestirilmistir. Ikinci 6nemli kriz Tiirkiye’nin 1990’larda Atatiirk Barajimi
doldurma siirecinde yasanmistir. Uclincii kriz ise yine Tiirkiye’nin ayn1 havzada Birecik
barajinin ingasina baslamasinda yasanmistir. Bu donemlerde Tiirkiye ile agag1 kiyidas tilkeler
olan Suriye ve Irak ile iligkileri gergin bir boyut kazanmaistr.

Hatay meselesi, soguk savas donemi, 1998 yilinda imzalanan Adana Mutabakati, 2000
yilinda Hafiz Esad’in vefat1 ve yerine Besar Esad’in ge¢mesi, 2003 yilinda ABD’nin Irak
miidahalesi ve Mart ayindan giiniimiize devam eden Suriye’de halk ayaklanmalari, Tiirkiye
ve Suriye iligkilerinin gelisimini belirleyen doniim noktalaridir. Sinirasan sular, ge¢misten
giliniimiize Tirkiye ve Suriye iligkileri i¢cerisinde 6nemli bir yere sahip olmustur. Tiirkiye ve
Suriye’nin kiyidas oldugu su kaynaklari, Orta Dogu’nun denge degisimlerinden ve Tiirkiye-
Suriye iliskilerinden dogrudan ilgili bir konu olmus ve ona goére de sekillenmistir.

Anahtar Kelimeler: Sinirasan Sular, Firat-Dicle Havzasi, Asi Nehri, Tiirkiye, Suriye,
Isbirligi
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ABSTRACT

The fact that water resources are getting less and less with each passing day, and the shortage
of water resources are quite important in arid and semi-arid regions, which depend on this
resource both in terms of economy and also because it is a source of living. In the regions,
where surface water is not sufficient such as in the Middle East, the utilization of waters
especially used by more than a single country determines the relations between countries.
Water, which is an important subject in relations between the countries could not only be the
cause of war-conflict, but it could also sometimes become a weapon or a target to be used in
case of a conflict-crisis-war.

The 35,6 per cent of Turkey's water potential is composed of transboundary waters, and
28,4 per cent of the total water potential is composed of the Euphrates-Tigris basin waters.
Especially the Euphrates-Tigris basin, whose source country is Turkey, frequently remains
both on the Middle Eastern agenda and on the world agenda. Related to the use of Euphrates-
Tigris basin waters, the relations of the riparian countries based on the water resources
are influenced by the relations of the countries with one another and also by the political
situation of the region.

In relations between Turkey and Syria, the water issue came to forefront by the two countries’
carrying out projects of developing the usage of water resources in /)650 5. While Syria
was preparing for carrying out the Ghap project on the Asi (Orontes) river, in 1954 Turkey
established the DSI (General Directorate ofl State Hydraulic Works) that is responsible for
the planning, management, development and operation of the country’s all of the water
resources. While in 1965 Turkey started to build the Keban Dam to be completed in 1975;

Syria started to build the Tabqa Dam in 1968.

With prevailing balances of power and its constantly changing policies, the Middle East has
gone through crisis periods related to its water resources. These crisis periods are generally
related to big projects, which are planned by riparians in order to develop water resources.
As an example to this situation, respectively the crisis taking place in Euphrates-Tigris basin,
in which Turkey also participated as an actor, are as fo%ows: The ﬁgst crisis took place
during the filling process of Keban and Tabga Dams, which were completed by Turkey and
Syria in the same period in 19705. In 1974, juring the process of filling the Tabga dam, Syria
was threatened by Iraq, which went through water shortage, with bombing the dam; and the
relations between the two countries got tense and reachedgto a level of conflict. The mediator
role of Saudi Arabia between the countries calmed down the tense atmosphere. The second
major crisis took place when Turkey filled the Atatiirk Dam in 19905. And the third crisis
took place when Turkey launched the construction of the Birecik Dam on the same basin.
During these periods, the relations between Turkey and the riparian countries, which are
Syria and Iraq, attained a tense level.

The Hatay issue, cold war period, the Adana Agreement signed in 1998, Hafez Assads
death in 2000 and Bashar Assad s taking over, the U.S.’ Iraq Intervention in 2003, and the
ongoing civil commotions taking place in Syria since March are the turning points which
deﬁne development of the relations between Turkey and Syria. The transboundary waters
have had an important place within the Turkish-Syrian relations, from past to present. The
water resources, which Turkey and Syria are riparians, have been direcctly linked to the
change of balances in the Middle East and the Turkish —Syrian relations, and have taken
form accordingly.

Keywords: Transboundary waters, Euphrates- Tigris Basin, Asi (Orantes) River, Turkey,
Syria, Cooperation
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1990’larmn ortasinda Van Go6li su seviyesinin yaklasik 2.0 m yiikselmesi, gol gevresinde
yer alan yerlesim birimlerini ve bolgede yasayan insanlari 6nemli 6lgiide etkileyerek ciddi
anlamda maddi hasarlara neden olmustur. Bununla birlikte Van Golii su seviye degisimlerinin
belirlenmesine yonelik yapilan ¢aligmalar, su seviye degisiminin meteorolojik faktorlere bagl
olarak meydana geldigini belirtmekle birlikte, sz konusu ¢aligmalarda yiikselimin kaynagi
fiziksel olarak tanimlanmamistir. Sunulan g¢alismada, Van Goli’'nde, hidrometeoroloji-
fiziksel yapi iliskileri arastirilmisti. Bu amacgla jeoloji, morfoloji, hidrojeoloji gibi
fiziksel ozellikler ile yagis, buharlagsma, sicaklik, ylizeysel akis, seviye degisimi gibi
hidrometeorolojik parametreler kullanilarak ¢alisma alanyla ilgili bir hidrojeolojik kavramsal
model olusturulmustur.

Tiirkiye’nin dogusunda yer alan inceleme alani, yiiksek daglar ile ¢evrili kapali bir havza
ozelligindedir. Van Go6lii kapali havzasinin gol alanlart dahil, yiizeysel drenaj alan1 15496.0
km?’dir. 1960-2009 yillar1 arasinda, Van Goli’niin yiizey alan1 3558.3 km? ile 3623.6 km?
arasinda degismekte olup, ortalama gol alan1 ise 3580.9 km? olarak hesaplanmistir. Van Goli
su seviyesi ise 1646.97 m ile 1650.55 m arasinda degismekte olup, uzun yillar ortalama su
seviyesi ise 1648.33 m olarak hesaplanmustir.

1960-2009 yillar1 arasinda kalan her bir yil i¢in Van Go6lii su biitgesi, kiitlenin korunumu
dikkate alinarak olusturulmustur. 1960-2009 yillar1 arasinda goézlenen ve hesaplanan
hidrometeorolojik parametreler, Van Golii 6lgeginde yillik bazda elde edilmistir. Van Golii su
biitcesi bilesenlerinin uzun yillar ortalama degerleri; 1697.4x10° m*/y1l (yagis), 2020.8x10°
m3/y1l (yiizeysel akim), 5077.4x10° m*/y1l (buharlasma) ve 58.7x10° m3/y1l (hacim farki)
seklinde hesaplanmugtir. 1960 -2009 yillari arast her bir yil igin elde edilen su biitgesi sonuglari,
Van Golii’niin yeraltisulart ile beslendigini isaret etmektedir. Van Goli’ne yeraltisuyu katkisi
516.9%10% m*/y1l ile 3115.2x10¢ m*/y1l arasinda degismekte olup, ortalama 1418.0%10¢ m*/y1l
(44.964 m®/s) hesaplanmigtir. Van G6lii’ne yeraltisuyu katkisinin gelebilecegi alanlar, g6liin
GD-G-GB sinirinda yiizeylenen Bitlis Masifi mermerleri ile K-KD smirinda yiizeylenen
karbonath kayaclar ve gol kiyisindaki aliivyon birimlerdir.

Anahtar Kelimeler: Karstlasma, Su Biitgesi, Su Seviyesi, Yeraltisuyu, Van Golii
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ABSTRACT

Rise of Lake Van water level about 2.0 m in the mid of 1990s seriously effected people and
sites around the Lake Van, also caused damage. However, studies about determining of Lake
Van water level changes indicate that water level fluctuations depending on meteorological
factors. In mentioned studies were not defined the source of rising of water level physically. In
this study, relationships between hydrometeorology and physical structure was investigated
in Lake Van. For this purpose, a ‘hydrogeological conceptual model’ was developed about
study area by using physical properties including geology, morphology, hydrogeology and
hydrometeorological parameters including precipitation, evaporation, temperature, runoff,
water level fluctuation.

The study area is a closed basin that is surrounded by high mountains in Eastern Turkey. The
surface drainage area of Lake Van Closed Basin is calculated as 15496.0 km? that including
lake s area. Open water surface area of Lake Van varies between 3558.3 km? and 3623.6 km?
in 1960 to 2009 and average lake area was calculated as 3580.9 km?. The water level of Lake
Van has changed in the range of 1646.97 m and 1650.55 m for the same time period and long-
term average water level is calculated as 1648.33 m.

The water budget of Lake Van was calculated by taking into account conservation of mass
for each year between 1960 and 2009. The observed and calculated hydrometeorological
parameters were obtained on annual basis at the scale of Lake Van. Long-term average values
(1960-2009) of water budget components of the Lake Van were calculated as 1697.4 <106 m’/
year (precipitation), 2020.8 <106 m’/yvear (runoff), 5077.4x106 m’/year (evaporation) and
58.7x106 m*/year (volume difference). Between 1960 and 2009, yearly water budget results
show that Lake Van has fed by groundwater. Groundwater contribution to the Lake Van varies
between 516.9x10° m’/year and 3115.2 x10° m*/s and average groundwater contribution
was calculated as 1418.0x10° m’/year (44.964 m’/s). Areas where can come to contribution
of groundwater to Lake Van are Bitlis Massif's marble (SE-S-SW), carbonate rocks (N-NE)
and alluvial units on the lake shore.

Keywords: Karstification, Water Budget, Water Level, Groundwater, Lake Van
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Goksu Nehri’nin Mersin ili Silifke Ilgesi sinirlarindan Akdeniz’e dokiildiigii noktada olusan
Goksu Deltas iilkemizin en dnemli sulak alanlarindan biridir. Ozellikle Delta’nin sag yakast,
barindirdig1 verimli arazileri ve zengin yer alti, yeriistii su kaynaklar1 nedeniyle onem arz
etmektedir. Barindirdig1 bitki ve hayvan cesitligi bakimindan da 6zel Gneme sahip olan
Goksu Deltas, lilkemizin 15 Ozel Cevre Koruma Boélgesinden biridir. Dogrudan suya dayali
bir ekosistemin geligsmis oldugu deltada kaliteli bir dogal hayatin siirdiirtilebilirligi i¢in su
kaynaklarmin yonetimi, kullanimi ve paylasimi {izerinde dikkatle durulmasi gerekmektedir.
Deltada en 6nemli su kullanimi tarimsal sulama seklinde gergeklesmektedir. Gegmiste
kontrolsiiz olarak agilan sondaj kuyular1 nedeniyle Goksu Deltasi yeraltisuyu sistemi olumsuz

onde etkilenmistir. 1980°1i yillarin sonunda Goéksu Nehri {izerine inga edilen sulama
Kanallarl bu etkiyi azaltmis o%lsa da, giiniimiizde deltada ekilen iirlinlerin cesitlenmesi ve
modern sulama tekniklerinin gelismesi, yeniden sondaj kuyularina gereksinim dogurmustur.
Sulama kuyularinin tekrar kullanilmaya baglanmas1 ve yenilerinin agilmas1 Goksu Deltasi
yeraltisularini kantitatif ve kalitatif olarak oFumsuz yonde etkilemistir.

Goksu deltasinda yapilan hidrojeolojik incelemeler, bolgede yeraltisuyu sisteminin delta
ortamlarimin tipik jeoi)oj ik 6zellikleri geregi, son derece karmasik bir yapiya sahip oldugunu
I%éstermistir. Deltada genel olarak 20-30 m to(loograﬁk kotu altinda yer alan ve deltay1 sinirlayan

irectaglarindan beslenen, basingli akiferden su alinmaktadir. Tarimsal iiretimin yogun
oldugu deltanin orta ve kuzey kesiminde ¢ok sayida sulama kuyusu bulunmaktadir. Goksu
Deltaspnda yeraltisuyu kullanim aligkanliklari su kalitesini dogrudan etkilemektedir. Goksu
Deltast yeraﬁlsularmm hidrokimyasal 6zellikleri, kuzeyde Ca-HCO, su tipinde iken giineye
dogru sirastyla Ca-Na-HCO, ve Na-Ca-HCO, tipine gegis gostermektedir. Su tipinc%eki gu
degisim, hidrodinamik dengenin asir1 pompaj nedeniyle, 6zellikle deltanin giineyinde, deniz
suyu girisimi yoniinde bozulmasindan kaynaklanmaktadir. Sulama kanallarinin ingas1 dncesi
ciddi boyutlara ulasan deniz suyu girisimi sulama kanallarinin kullanilmaya baslamasini
takiben gerilemistir. Giliniimiizde pompaj kuyularmmn yeniden yogun olaraf(’ kullanilmaya
baglamasini takiben deniz suyu girigimi tekrar etkisini arttirmistir.

Bu calisgma kapsaminda gergeklestirilen hidrokimyasal ve izotopik analizler deniz suyu
girisiminin yayilimmi belirlemek iizere kullanilmistir. Goksu Deltas1 yeraltisuyu sistemini
etkileyen unsurlarin saptamasi amaciyla hidrokimyasal veriler farkli diyagramlar (Schoeller,
Piper, Drov, Sr-Cl, B-Cl, $'*0-Cl), iyon oranlar1 (Na/Cl, SO,/Cl, Mg/Ca, Br/Cl, Na/Ca)
ve tematik haritalarla degerlendirilmistir. Elde edilen sonuclar Goksu Deltasi yeraltisuyu
sisteminin giineyden denizsuyu girisimi etkisinde oldugunu gostermistir. Kuzeyden kiregtasi
akiferi tarafindan beslenen (gé')ksu Deltas1 yeralt1 suyu sisteminin deltanin orta kesiminde
iyon degisimi etkisi altinda oldugu saptanmistir. Bunun yani sira yeralt! sularinda evsel
ve tarimsal kirleticilerin de varligi tespit edilmistir. Silifke il¢esi civarinda evsel kaynakli
kirleticilerden SO, ve PO,, tarimsal arazi kullaniminin yogun oldugu orta kesimde ise
ﬁirai ilaclar ve giibrelerden kaynakli NO,, Ni, Fe ve Al parametrelerine bagl kirlilikler s6z
onusudur.

Anahtar Kelimler: Goksu Deltasi, Hidrojeokimya, Insan Etkisi, Deniz Suyu Girisimi,
Yeraltisuyu Kirliligi

266



66. Tiirkiye Jeoloji Kurultayt 1-5 Nisan/April 2013 66™ Geological Congress of Turkey

HYDROCHEMICAL AND ISOTOPIC EVALUATION OF

THE GROUNDWATER QUALITY IN THE NORTHERN

PART OF GOKSU DELTA (SILIFKE, MERSIN) DUE TO
ANTHROPOGENIC ACTIVITIES

Ugur Erdem Dokuz’, Mehmet Celik®, Sebnem Arslan®, Hilal Engin“
“Ankara University, Graduate School of Natural and Applied Science, Geological
Engineering. Department 06100, Tandogan, Ankara
bAnkara Univ. Eng. Faculity, Geological Eng. Department 06100, Tandogan, Ankara
(uedokuz@eng.ankara.edu.tr)

ABSTRACT

Géksu Delta is formed where Goksu River meets Akdeniz in Silifke, Mersin. Especially, the
right side of delta is important since it has productable fields,abundant surface and ground
water resources. Goksu Delta is also significant for the biodiversity and is one of the 15
Special Environment Protection Areas in our country. The sustainability of natural life in delta
depends on an ecosystem, which developed based on water, therefore management of water
resources is important. Irrigation is the main usage of water in delta.. Due touncontrolled
drilling in delta in the past groundwater system of Géksu Delta is negatively affected.
However, the irrigation channels which are built on Géksu River at the end of 1980s reduced
this effect. Recently, demand to irrigation wells is ascended because of modern irrigation
techniques and incresed product variety. Drilling new wells and using the old irrigation wells
negatively affect Goksu Delta ground waters both qualitatively and quantitatively.

The hydrogeological investigations carried out in Goéksu Delta shows that the hydrogeological
system is very complicated as a result of typical geological properties of deltaic environments.
In delta, primary ground water supply is a confined aquifer which is located at 20-30m depth
from the surface. This aquifer is recharged from the limestones located in the boundary of
delta. There are many irrigation wells in the center and northern part of delta where there is
heavy agricultural activity. Ground water usage directly aﬁects water quality in Goksu Delta.
According to the hydrochemical properties of ground waters in Géksii Delta, water types are
Ca-HCO, in north, while Ca-Na-HCO, and Na-Ca-HCO, types are observed towards south.
The variation in water types is due to alteration of hydrocjynamzc balance especially in south
of delta because of over pumping. Before irrigation channels were built in the area, there was
sea water intrusion which is then reduced.. Nowadays, sea water intrusion is increased once
again due to the usage of pumping wells.

In this study, hydrochemical and isotopic analysis are used to determine the degree of sea
water intrusion. To find out the factors affecting ground water system of Géksu Delta,
hydrochemical data were evaluated using various diagrams (Scholler, Piper, Drov, Sr-Cl,
B-Cl, 6'*0-Cl), ion ratios (Na/Cl, SO /Cl, Mg/Ca, Br/Cl, Na/Ca) and thematic maps. The
results of this study show that Goksu Delta ground water system is influenced by sea water
intrusion via southern part. The Goksu Delta ground water system is recharged by the
limestone aquifer in the northern part, and is ajj’ected by ion exchange in the central part.
Besides, domestic and agricultural contamination is also foundin the groundwater. In the
vicinity of Silifke, human-induced pollutants such as SO, and PO, are common, whereas in
the center of Delta, where agriculture is widespread, N é Ni, Fe'and Al pollution, derived
from pesticide and fertilizer, exists.

Keywords: Géku Delta, Hydrogeochemistry, Antropogenic Activities, Seawater Intrusion,
Groundwater Pollution

267



66.Tiirkiye Jeoloji Kurultay: 1-5 Nisan/April 2013 66™ Geological Congress of Turkey

YERALTISUYU BUTCESi HESAPLAMALARINA BiR
YAKLASIM; SANDIKLI (AFYON) HAVZASI ORNEGI

Fatma Aksever®, Aysen Davraz®, Remzi Karagiizel’ E. Birol Ozgiil*
Siileyman Demirel Universitesi, Jeoloji Miihendisligi Boliimii, 32300, Isparta
bIstanbul Teknik Universitesi, Jeoloji Miihendisligi Béliimii, 34469, Istanbul
Devlet Su Isleri, 18. Bolge Miidiirliigii, Isparta
(fatmaaksever@sdu.edu.tr)

0z

Yeraltisuyu havzalarinda beslenim ve bosalim iliskilerinin tespiti su kaynaklarmin yonetimi
acisindan kritik parametrelerdir. 1556 km?’lik yiizey drenaj alanina sahip Sandikli (Afyon)
Havzasi iilkemizin 6nemli tarim alanlarindan birini olusturmaktadir. Yari-kurak iklim
kusaginda bulunan havzada yogun olarak yapilan sulu tarim tamamen yeraltisuyu sulamasina
dayanmaktadir. Son yillarda, ¢ekime bagli olarak gbzlenen yeraltisuyu seviyesi distimii
havzada yeraltisuyu kaynaklarinin etkin ydnetimi igin uygun stratejilerin tanimlanmasi
geregini ortaya koymustur. Bu amag¢ dogrultusunda, Sandikli Havzasiin hidrojeolojik
Ozelliklerinin belirlenmesi ve beslenim-depolama-dolasim-bosalim iliskilerini tanimlayan
bir kavramsal hidrojeolojik modelin olusturulmasi hedeflenmistir. Bu ¢alismada, 6ncelikle
emniyetli yeraltisuyu potansiyeli meteorolojik su biitgesi metodu kullanilarak belirlenmistir.
Ek olarak, yeraltisuyu seviye degisim metodu ile havzanin yeraltisuyu biitgesi yeniden
hesaplanmustir.

Meteorolojik su biitgesi metodu yeraltisuyu biitcesi tespitinde kullanilan en yaygin
yontemlerdendir. Havzanin meteorolojik yeraltisuyu biitgesi yagis, sulama suyundan
stiziilme, buharlasma, yeraltisuyu ¢ekimi ve ylizey suyu bosalimi gibi hidrolojik elemanlarin
havza Olgeginde degerlendirilmesi ile hesaplanmistir. Sandikli havzasinin emniyetli
kullanilabilir yeraltisuyu miktar1 meteorolojik biitce yontemi ile 42.10x10° m?/y1l olarak
belirlenmistir. Yeraltisuyu seviye degisim metodu ise fiziksel tekniklerin kullanildigi bir
metot olarak bilinmektedir. Bu metot, su seviyesine ulasan gergek beslenimi vermektedir. Bu
yontem ile su biitgesi hesabinda mevsimsel yeraltisuyu degisimi, efektif porozite ve hidrolik
iletkenlik gibi parametreler kullanilmaktadir. Bu ¢caligmada 2007-2008, 2008-2009 ve 2009-
2010 donemlerine ait yeraltisuyu es degisim haritalarindan faydalanilarak su bilangosu
hazirlanmistir ve yeraltisuyu biitcesi 38.48x10° m*/y1l olarak hesaplanmistir. Her iki metot
ile de benzer sonuglar elde edilmistir. Havzalarda yeraltisuyu biit¢esi hesaplamalarinin farkli
yontemler kullanilarak yapilmasi gercek verilere ulagsmak ve belirsizlikleri en alt seviyeye
indirmek agisindan gereklidir.

Anahtar Kelimeler: Meteorolojik Su Biitgesi, Seviye Degisimi, Sandikli Havzasi
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ABSTRACT

Groundwater basins are considered as important water resources both for the maintenance
of the natural environment as well as for human needs. Sandiklt Basin which has 1556 km’
watershed area is one of the important agricultural areas in the country. Irrigation relies
completely on groundwater resources because an arid-semiarid climate prevails in the
area. However, decline in groundwater level during recent years necessitates description of
appropriate strategies for efficient management of the groundwater resources in area. The
aim of the study is determination of the hydroge