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Maastrihtiyen lithostratigraphic unit (Ovacik formation) is conformably overlain by the limestone
with coral, algae and indicative foraminiferal species K. decastroi of Danian age (Sirel, 2010a, Fig. 7).
Bahgcecik section: It is located at the Bahgecik village, approximately 20 km south of Haymana, S
Ankara. The C/T boundary in this section defined by the last appearances of L. elongata, O.
macroporus, S. calcitrapoides and the others or the first occurrences of H. paleocenica, A.
trochoidea, T. madrugaensis, K. paleocenica and the others Sirel (2010a, Fig. 5, pl. 1,2, inpress).
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Tiirkiye’de Deprem

Esen Arpat
Geomar Miihendislik Ltd Sti.

Yitim kusaklarinda meydana gelenler bir yana birakilirsa, odaklart 300-400 km den si1g olan
depremlerin tiimiine yakini litosferin kirilgan kesiminde, ozellikle de iist kabukta olusmaktadir.
Gerek yeni kiriklar olusturmak, gerekse var olan kirik diizlemlerindeki stirtinmeyi yenmek i¢in
gerekli olan kuvvetin ¢ok biiyiik bir bolimii levhalarm dinamiginden kaynaklanmaktadir.
Beklenilecegi iizere bu kuvvetler, oncelikle, levhalarim yan yana geldikleri kusaklarda giigludiir.
Ancak levhalari sinirlardan uzak, orta kesimlerinde de, sinir bolgelerine gore ¢ok daha seyrek
olmakla birlikte, biiyiik depremler meydana gelebilmektedir. Gerilim ortamina iligkin dolayls
veriler veya yerinde gerilim olgiimleri de levhalarin i¢ kisimlarmin da 6nemli gerilim altinda
oldugunu  gostermektedir. Bu durum “kendiliginden diizenlenen kritik konum™ = olarak
nitelendirilmektedir. Bu, bir anlamda, bilesenleri dis etmenlere cok duyarl olan bir denge demektir.
Bu konum, bu 6zelligi ile, deprem tehlikesine iliskin yapilacak degerlendirmelerde dikkate alimmak
zorundadir. Deprem tehlikesini belirlemek iizere yola ¢ikildiginda géz oniinde tutulmasi gereken
diger bir 6zellik de biiyiik ve biiyticek depremlerin yeni bir kirtk olusmasindan degil de mevcut bir
zayiflik diizlemindeki siirtinmenin yenilmesinden kaynaklanmakta olduklaridir. Gerilim vektorel
bir deger oldugundan, soz konusu zayiflik kusaklarinda siirtinmenin yenilmesi igin ger ekli gerilim
miktari bu zayiflik diizleminin gerilim alanindaki geometrik konumuna baglhidir. Var olan zayiflik
diizlemlerinden, ortamdaki gerilimin yonii ile elverisli konumda olanlarda yenilme, yani deprem,
oncelikle ger¢eklesmektedir.

Turkiye yakimn jeolojik gecmiste farkli gerilim ortamlarinda kalmistir. Bu  farkh gerilim
ortamlarinda deprem iireten yeni zayiflik diizlemleri gelismis veya oOnceden var olanlardan o
siradaki gerilim ortami ile elverisli konumda olanlar etkin deprem odaklari olusturmustur. Son 30
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milyon yildan bu yana Anadolu’nun degisik bolgelerinin farkli gerilim ortamlarina sahne oldugu
gergeginin goz ardi edilmesi durumunda giiniimtizdeki depremselligi dogru degerlendirmek sansi
yitirilir. Bu uyart bir anlamda da faylarin diriligine iliskin tanilarda ¢ok dikkatli olunmasinin
gerekliligini - vurgular.  Marmara’nmin diri  faylarinin  belirlenmesine yonelik ¢ok sayidaki
aragtrmanin dustigi yamigilar bu konudaki tuzaklarin varligina etkili orneklerdir. Paleosismoloji,
ve bu kapsamda hendek ¢aligmalarr diri faylart dogru belirlemede giderek daha sik kullanian bir
yontemdir. Ancak, hendek kazilari genis alanlarda ¢ok ornekli ve ii¢ boyutlu olarak
gergeklestirilmezlerse, yararli mi, zararli mi olduklari tartismali duruma gelir.  Elde edilen
verilerinin  birbirini  destekledigi, amaca uygun ozelliklerde agilmis hendeklerden faylarin
diriliklerinin  yani sira yinelenme araliklart ve hendekte yakalanan depremlerdeki atimlar
konusunda da veriler elde edilebilir. Ancak bu veriler degerlendirilirken karakteristik deprem,
dolaysi ile karakteristik atim kavramlarinin o bolge icin gegerliligi sorgulanmalidir. Bu da bash
basma bir sorundur. Kritik denge konumundaki bir fayin ¢ok uzaklardaki bir depremden gelen,
birka¢ megapaskallik dinamik yiik ile yenilebilecegi goz ©niine alinirsa sorunlar daha da
karmasiklasmaktadir.

Gerilim yoni ile ¢ok uyumsuz konumda olmamasi durumunda levha-i¢i zayifhik diizlemlerinin,
levha sinir kusagindakilere gore daha seyrek, ancak esdegerlerine gore daha biiyiik enerji yayarak
deprem iiretebilecekleri de goz oOniine alinirsa, biinyesinde uzun levha smirlarim da iceren
Tirkiye'nin ¢ok biiyiik bir boliimiiniin en az alti biyiikliigiindeki bir depreme hazir olmasinin
gerekliligi sonucuna varihr.

Bu derecede yaygin goziiken tehlikeyi daha iyi anlayabilmek, dolayisiyla gercekei bir sekilde
sinirlayabilmek i¢in oncelikle kabuk yapisini ve gerilim ortamlarinin 6zelliklerini olabildigince
dogru olarak bilmek gerekir. Yiiksek enerji ve iyi aletsel donanimli derin kirilma ve yansima
calismalarnin seyrekligi bu konuda biiyiik bir engel olusturmaktadir. Bu tiir calismalarin
verilerinin, hem kabuk hem de iist mantoyu hedefleyen tomografik ¢alismalarin, ve de
manyetotellirik ¢alismalarin sonuglart ile birlikte yorumlanmalari bu agigi kapatmak icin 6ncelik
tagimaktadir. Bu yorumlar, Anadolu’da tist kabuk ile alt kabuk arasinda varligi biiyiik olasilik olan
styrilma diizlemlerinin varligini kanitlamak, dolayistyla gerilim aktarimi ve gerilim paylasimi gibi,
depremsellik bakimindan son derece onemli olan temel verileri saglama yolunda saglikli bir
baslangi¢ olusturabilir. Yerinde gerilim ol¢iimleri ve amaca uygun kurulmus deprem kayit ve GPS
aglart diger temel veri kaynaklaridir. Bu tiir saglikli veriler ile ¢oziilmeyi bekleyen ¢ok onemli
depremsellik sorunlari vardir. Bunlarin bazilart soyle ozetlenebilir: Karliova bélgesi sikisiyor mu,
yoksa genigliyor mu? Bati Tiirkiye genisliyor mu, K-G agiliyor mu, KD dan GB ya kiymiklar
halinde ilerliyor mu; eger her ikisi birden soz konusu ise, bu mekanizma hangi tir ve
dogrultulardaki faylarda depremler dogurur? Datca, Kekova ve genelde GB Tiirkiye nin algalmasi
gegici mi? Marmara neden yiikseliyor; bu yiikselme yavasladi m? Kuzey Anadolu Fayi’ni
Marmara’ya girisi cok geng bir gerilim alani degisimine mi karsilik geliyor? KAF neden ve nasil
gelisti? Ecemis fayr diri mi? I¢ Anadolu (Tuz golii havzasi) nasil davrantyor? Ovacik fayi ne
Oletde etkin? KD Anadolu fayr var mi? Karliova’nin dogusunda neler oluyor? Dogu Anadolu Fayi
Cukurova’ya gegiyor mu; gegmesi gerekir mi? Suriye Amik Hatay ¢okiintiisii ve o bolgedeki geng
volkanizma neler belirtiyor? Dogu Kibris dolaymdan gelen fay sistemleri Hatay’a ulasiyor mu?
Marmara’da ve GB kiyilarimizda tsunami tehlikesinin boyutlart nedir? Iskenderiye’de takalari
kiyidaki yapilarin iizerine tasimis olan tsunamiye yol agtig1 anlagilan Girit depreminin yinelenmesi
durumunda GB kiyilarimiz bundan ne ol¢iide etkilenir? Depremleri 6nceden kestirme konusunda
Tirkiye’de oncelikli olarak yapilmasi gereken calismalar var mi?

Deprem konusunu ele alirken on planda karsilasilan diger bir konu da zemin ozellikleridir.
Sallantisiz durumda bile kendi yiikii altinda ayakta zor duran yapilar bir yana birakilirsa, deprem
sirasinda yapilarda hasar olugmasina, veya onlarm yikilmalarina yol agan en etkili etmen elverissiz
zemin kosullaridir. Bu konunun da iilkemizde gereken diizeyde ele aliamiyor olmast Tiirkiye nin
depremlerin olumsuz etkilerine karsi zayif konumda kalmasinin temel nedenlerinden bir digeridir.
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Earthquake Issue in Turkey

Aside from subduction earthquakes, almost all of the earthquakes with a focus shallower than 300-
400 km occur in the brittle part of the lithosphere, especially in the upper crust. Stresses necessary
to form new faults, or to overcome friction along the existing one, generate through the interactions
of tectonic plates. These stresses, as it can be expected, are especially strong along belts where
plates come into contact. However, although less frequently compared to those in the contact
zones, large earthquakes do occur in intraplate environments. Data about the active stress field,
including data from in-situ stress measurements, substantiate the view that areas far from plate
boundaries are under considerable stresses. This situation is expressed as being in “self-organized
in critical state”. This type of organization, being very sensitive to external forces, is everywhere
near failure. This fact has to be taken into account in earthquake hazard evaluations. Another fact to
be considered in earthquake hazard evaluations is the reality that large earthquakes originate
through the failure of the existing faults rather than the formation of new ones. As the stress being a
vector, the failure of an existing plane of weakness through overcoming the frictional strength
depends on the relative geometrical position of this plane in the stress ficld. Favorably oriented
planes are primarily prone to failure.

Turkey experienced several different stress fields in the near geological past. New faults as
carthquake sources developed under each stress field, or preexisting faults with favorable
orientation were reactivated. The chance of a reasonable evaluation of the actual earthquake hazard
in Turkey will be lost if not taking into account the fact that different stress fields dominated
different part of Turkey during the past 30 million year period. This verity is also a warning
towards the obligation of being very careful while trying to identify active faults. Errors in the
determinations of active faults in the Sea of Marmara produced, as results of numerous studies are
examples about the existence of such pitfalls. Paleoseismology, particularly trenching in this
context, is used increasingly to identify active faults. However, trenching, if it is not applied on a
large scale and in three dimensions with large amount of datable samples becomes questionable as
whether it is useful or misguiding. Data about recurrence intervals and even about the amount of
slip can be obtained form trenches dug in right places using right methods. However, while
performing these evaluations the validity of characteristic earthquake concept for the fault segment
under investigation should be considered. This is a problem by itself. Triggering is known to be
caused by transient dynamic stress transfer of a few megapascal from distant strong earthquakes.
This makes the evaluation of recurrence intervals even a more complex task.

Taking into account that favorably oriented intraplate active faults can generate earthquakes with
longer recurrence intervals but with greater energy content compared to their interplate
counterparts, it becomes evident that Turkey with its long active plate boundary faults is subject in
its great part to the occurrence of earthquakes with magnitudes greater than six.

In order to be able to estimate the hazard seemingly so widespread it is primarily important to
know the characteristics of the present stress fields and the crustal structures in Turkey. The
sparsity of the existing deep refraction and reflection profiles constitute an obstacle in this respect.
Tomographic studies covering the crust and the upper mantle, together with magnetotelluric studies
should accompany seismic profiling works. Results of such studies would form a firm basis for the
discussion about the possible existence of detachment planes in the crust and therefore would
provide data on stress partitioning and stress transfer issues that is particularly important to
evaluate seismic hazard. Well planned seismic and GPS networks are the other prerequisites in this
respect. There are numerous very important seismicity problems to be solved, waiting sound data
from the above-mentioned studies. Some of them can be summarized as below: Is Karliova region
under compression or in tension? Is the western Anatolia expanding, is it spreading in a N-S
direction, or advancing SW as slivers? If both, then in what kind of faults and having which
directions, could it produce earthquake under this mechanism? Is the subsidence of Datca, Kekova
and in general of SW Anatolia a sporadic one? Why is The Marmara Sea region rising? Has this
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ascent slowed down? Does the entrance of the North Anatolian Fault into the Marmara Sea
correspond to a recent change in the stress field influencing the area? When and why did the North
Anatolian Fault initiate? [s the Ecemis Fault an active one? How does the Central Anatolia
behave? To what extend is the Ovacik Fault active? Does the North East Anatolian Fault exist?
What is happening to the east of Karliova? Does the East Anatolian Fault extend to Cukurova
region, has to? What is the mechanism behind the existence of Hatay-Kahramanmaras graben, and
the related young volcanism? Do active strike-slip faults to the SE of Cyprus join Hatay graben?
How big is the tsunami potential along the coastal areas in the Marmara region and in SW
Anatolia? How seriously would SW coastal Anatolia be endangered if a tsunami comparable to the
one that occurred in historical times near Crete and put the vessels on top of building in Alexandria
port, Egypt, happened again?

Soil property is another main factor to be taken into account in the determination of seismic
hazards. Most of the damages to buildings, excluding those that are barely stable even under
unshaken state, are directly related to the soil conditions. Serious deficit in the consideration of this
fact, mainly in applications is another cause of the Turkey’s fragile situation against earthquake
damages.

Kiiresel Isinmaya Jeo-biyolojik Bir Bakis

Ali Demirsoy

Hacettepe Universitesi Fen Fakliltesi Bivoloji Boliimii

DUNYANIN COK DILE GETIRILMEYEN [Ki OZELLIGi

Diinya giines sistemindeki diger uydulardan cesitli ozellikler bakimmndan bircok farklilik gosterdigi
bilinmektedir. Ancak, iki 6zelligi, birgok gevrede hig dile getirilmez ve daha dogrusu bilinmez. Bunlar,
diinyadaki kil ve birikmis kalker depolaridir. Bildigimiz kadartyla, kalkeri ve kil deposu olan herhangi bir
gok cisme bilinmiyor. Kil ve kalkerin ortaya ¢ikmasmin nedeni ve bu bilesiklerin canhlar icin 6nem nedir?
Bunu bir biyojeolojik agidan inceleyecegiz:

Kil: Topraktaki anyon katyon salmmmun diizenleyen 6nemli bir diinya bilesigi.

Kalkerli kayaclar: Kalsiyum karbonat bilesikli bu kayaglar, diinyay: yasanabilir kilan en &nemli unsur
olarak bilinmektedir. Bu nedenle kalker depolarinin evrimsel degisimi kisaca incelenmelidir.

Kalkerli kayaclarin olusumunda canhlarin etkisi

Karbondioksit baglayan canlilarm, kiiresel 1smin  diizenlenmesi bakimmdan evrimsel ©nemi ortaya
¢ikmaktadir. Diinyadaki cok yogun karbondioksit, bazi canlilar tarafindan karbonatlar halinde baglanarak,
kavkilart ve viicutlarmin degisik yapilari ile 6zellikle denizlerin dibine yigilip, yiizlerce ve binlerce metre
kalnhginda karbonat yataklarmni ya da katmanlarmni ya da sedimanlarini olusturmuslardir. Bugtin, Ttirkiye’yi
bir uctan obiir uca kat eden Toroslar, Munzurlar ve ¢ok sayida tektonik yapida olmayan dag olusumlari,
ozellikle ikinci zamanda, yani Mezozoyik’te bir hiicrelerinin olusturdugu yiginlardur.

Karbonatlara bagh olarak diinyada is1 diizenlenmesi nasil gerceklesmektedir?

Karbondioksit bilindigi gibi hem ismin atmosferde tutulmasmi saglar, hem de ismn uzaya
sogrulmasmu Onler. Karbondioksitin okyanuslarla etkilesimi, giiniimiize kadar CO»'in belirli bir

dengede kalmasimi saglamustir.

Diinyada isimin dongiisii nasil olmaktadir?

Kisa dalgal igmlarm uzun dalgal isinlara doniismesi: Kiiresel smmanm diinya yiizeyindeki sicakhigin
artmas1 olarak tanimlandigini sdyleyebiliriz. Bunun ortaya ¢ikma nedeni de soyledir: Isleme (penetrans) yani
bir katmandan ge¢me giicii yiiksek olan ¢ogunlugu kisa dalga boylu (mor otesine yakin) isinlarm, gectigi
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katman terk ederken isleme giicii daha diisiik olan uzun dalgali 151 boylarma ( kirmizi Otesine yakimn)
dontismesidir.
Diinyadaki iklim degisikliklerine neden olan olas etkiler nelerdir?
Atmosferin en iist tabakalarindan giren radyasyon enerjisi ile savrulan radyasyon enerjisi, gogunluk belirli bir
dengededir ve bu denge diinyanin kati ve sivi yiizeyindeki sicaklikla bir gesit iliskilidir. Bu dengeyi etkileyen
faktorler, diinyadaki iklim olusumlarinin da degismesine neden olur.
Bu etkiler:
I.  Diinya Konumunun Degisimi:
2. Gelen giines iginlarmm miktart ve dalga boylarinin
3. Bulutlanmaya ve partikiil birikimine (donukluk) bagl olarak atmosferin yansiticilik 6zelliginin
degismesi
4. Ozon tabakasinmn tahribi
5. En onemlisi karbondioksitin ve diger sera gazlarmm miktarinm artmasiyla atmosferin ve
denizlerdeki karbonatli bilesiklerin yapisiin ve niteliginin degismesidir.
6. Son olarak resiflerde meydana gelen agarmanin karbon dioksit tutulmasinda ortaya ¢ikardign
aksamalar.
Karbon dongiisiiniin kiiresel issnmadaki —sonucu belirleyici- rolit
Jeolojik donemlerdeki karbondioksit miktart ile (karbonatl: kayaclardan miktarin saptayabiliyoruz) diinya
yiizeyindeki sicaklik arasindaki baglanti (cesitli ~ yontemlerle  bu sicakligi da saptayabiliyoruz)
kurulabilmektedir.
Diinyada iklimlerde, daha dogru bir tanimla sicaklik kusaklarinda meydana gelen kaymalar, biiytik bir
olastlikla buzul ve buzul arast dénemlerin ortaya ¢ikmasmna nadan olmustur. Bu yargiyr destekleyen bir¢ok
kanit da bilinmektedir.
Dogayr bilincli olarak gozledigimi soyleyebilecegim, 42 yilda tamk oldugum Anadolu’daki
degisiklikler verilecektir.
GECMIiSi OLMAYAN YA DA SiLINMi$-YOKEDILMIS BiR DUNYA VAR OLMAMIS
BiR DUNYADIR”

Geo-biologic Viewpoint on the Global Warming

Two Substantial Charcteristics of the Planet Earth

The earth has different characterists than other planets in the solar system. However, substantial
two different characteristics are not mentioned and/or not well-known. These characteristics are
suggested as clay and accumulated calcerous reservoirs. According to our knowledge, there is no
celestial body, which has been known so far. However, we should know what the reason of clay
and calcerous reservoirs, and their importance. Theferore, we will examine the reason of these
important things from a viewpoint of biology.

Clay: An important compound which regulates water regime in the soil.

Calcerous layers: Calcerous, which is compound of calcium carbonate, is one the important things
for ability of life in the eart. I will talk about evolution of the calcerous layers.

A substantial effect of all living organisms in the eart on development of the calcareous layers
The importance of all living organisms which are binding carbon dioxide has been clear. The
carbon dioxide in the earth was binded by of the different parts of the living organisms, and
accumulated in the under the sea during the large time scale. Then, large calcerous layers were
constructed. In the present time, mountain ranges in Turkey, e.g. Taurus Mountain Range in the
south and Munzur mountains, include these accumulated living organisms from the Mesozoic era.
How is the heat regulation in realtion to carbonate made?

Carbon dioxide provide the binding the heat, and on the other hand, it prevent the heat to space.
The relationships between carbon dioxide and oceans provided to be stabile of carbon dioxide.
How is heat cycle in the earth?
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How does short wawe rays convert long wave rays? Global warming could be described as
increasing themperature on the earth. The basic principle of the global warming can be expalined
by the short and long wave rays. Because of the fact that short wave rays convert long wave rays,
temperature is increased.
What is the possible explanation of the global warming?
Radiation penetrate from atmosphere and suck from atmosphere is in regulation. The regulation
could be described as a relationships between heat from liguid surface and heat from solid surface.
The factors which affect the realtionship could chan ge the climate in the earth.
Effects:

I. Changing the wave lengts from sun,

2. Changing the reflectivity of the atmoshere,

3. Destroying the ozone layer,

4. Changing the structure of carbonate compounds and its qualification in the earth.
The results of carbon cycle on the global warming
The relationships between amount of carbon dioxide in the geologic terms and temperature on the
earth can be detemined. Deviation of climates in the earth is similar to climate between glacial and
interglacial periods. Some evidences on this hypothesis were exhibited.
My observation on the nature in Anatolia during the 42 years exhibited some changes:
THE EARTH WITHOUT HISTORY OR THE EARTH WHICH IS DESTROYED IS NOT
EXIST.

Tiirkiye’de ve Diinyada Jeoloji Egitimi ve Yerbilimlerindeki Gelismeler

Aral 1. Okay

Istanbul Teknik Universitesi, Avrasya Yerbilimleri Enstitiisii, Maslak 34469 Istanbul, Turkey
okay@itu.edu.tr

Son yirmi senede diinyada jeoloji gerek egitim gerek arastirma konulari acisindan radikal bir
degisim gecirmistir. 19701 ve 1980'li senelerdeki Jeolojinin stratigrafi, paleontoloji, yapisal
Jeoloji, petroloji gibi klasik konularindan, 2010 yillardaki deniz ve atmosferi i¢ine alan, biyoloji,
fizik ve matematik ile ¢ok yakin iliskili, modellemenin 6nemli yer tuttugu yeni bir yerbilimlerine
hizli bir gegis gerceklesmistir. Buna bagli olarak birgok jeoloji boliimii ismini yerbilimleri olarak
degistirmistir. Bu degisiklik egitim programlarmna da yansimis, klasik jeoloji derslerinin yani sira
biyojeoloji, gevre jeolojisi, ekoloji, paleo-iklim, modelleme gibi dersler programda yer almaya
baslamistir. Egitim ve arastirma konularidaki bu degisim ve genislemenin yani sira jeolojide bir
biitiinlesmeye gidilmistir. Bilhassa kita Avrupa'sinda yaygin goriilen genel jeoloji, mineraloji,
Jeofizik anabilim dallari tek bir yerbilimleri boliimii altinda toplanmistir. Ornegin diinyanin en 1yi
tniversiteleri arasinda gosterilen Cambridge Universitesi'nde Jeoloji, Mineraloji-Petroloji ve
Jeofizik bolimleri Yerbilimleri Boliimii (Department of Earth Sciences) ismi altinda tek bir
bolimde birlesmistir.  Benzer bir sekilde Almanya'da ge¢miste var olan onlarca genel jeoloji,
mineraloji ve jeofizik enstitiileri tek bir yerbilimleri boliimii altinda toplanmustir.

Diinyada jeoloji egitimi ve arastirma konularinda son yirmi senede meydana gelen bu degisimler
Turkiye'ye daha yansimamistir. Tiirkiye'de jeoloji boliimlerinin ezici bir cogunlugu hala genel
jeoloji, mineraloji-petrografi, jeokimya-maden yataklart ve miihendislik jeoloji anabilim dallari
olarak orgiitlidir. Cagdisi kalan ve gelismeyi, disiplinler aras1 calismay1 engelleyen bu orgiitlenme
modelinin kaldirilip tek bir bolimde toplanilmasi egitim ve arastirma agisindan faydali olacaktir.
Jeofizik bolimlerinin jeoloji bolimlerinden ayri olmasi da dinyadaki geligsmelere aykiridir. Bu
boliimlerin yerbilimleri bolimii altinda toplanmasi ve belki de yerbilimleri miihendisi veya
yerbilimei adiyla mezun vermeleri uzun dénemde kag¢milmaz goziikmektedir.  Diinyadaki
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gelismelere paralel olarak, jeoloji ders programlarina modelleme, biyojeoloji, paleo-iklim gibi
dersler konulmasi gerekebilecektir.

Tiirkiye perspektifinden bakinca diinyada jeolojide olan bu degisikliklerin anlami ve 6nemi nedir?
Tiirkiye son derece karmagik jeolojisi olan bir iilkedir. Bu karmagik jeoloji hala tam olarak
coziilememistir. Bunun i¢in gerekli olan ayrimtili, saglikli jeoloji haritalart mevecut degildir ve daha
da vahim olarak bu tip haritalari iiretebilecek jeolog sayisi son derece kisithidir. Tirkiye, jeoloji ile
baglantili afetlerin (deprem, heyelan vb.) etkin oldugu bir yorede yer almaktadir.  Yeralti
kaynaklari Tiirkiye i¢in onemlidir. Bu nedenle saglam bir klasik jeoloji egitimi Turkiye icin hala
énemli bir gereksinimdir. Tiirkiye'de jeoloji miihendisi olarak mezun olan kisinin vaz gecilmez
ozellikleri kaya tantyabilmek, pusula kullanabilmek ve jeoloji haritasi yapabilmek olarak
siralanabilir. Bu ozellikler ¢ok uzun bir siire vazgegilmez olarak kalmalidur.

Anahtar kelimeler: jeoloji, yerbilimleri, egitim, arastirma, Tiirkiye

Geology education and developments in earth sciences in Turkey and in the
world

In the last twenty years geology has undergone a radical change in undergraduate education and in
areas of research. There was a rapid change change from the classical geology subjects such as
stratigraphy, palacontology, structural geology and petrology of the 1970's and 1980's to earth
sciences, which includes marine and athospheric sciences and with close connections to physics
and mathematics with an emphasis on modelling.  Related to this change many geology
departments changed their name to earth sciences. These changes were also reflected in the
curriculum and new courses, e.g. biogeology, environmental geology, modelling, paleo-climate,
were introduced next to the classical subjects of geology. Next to these developments, there was a
major trend towards amalgamation in earth sciences. The departments of General Geology,
Mineralogy and Geophysics, classically separate departments in the central Europe, were
amalgamated into single earth science departments. For example, in the Cambridge University,
recarded as one of best universities in the world, the three separate departments of Geology,
Mineralogy-Petrology and Geophysics were joined into a single Department of Earth Sciences.
Similarly tens of general geology, mineralogy and geophysics departments in the continental
Europe were amalgamated into single earth science departments in Germany.

These major changes in earth sciences in the world in the last twenty years have not been reflected
in Turkey. Most of the geology departments in Turkey are organized into subdepartments of
general geology, mineralogy-petrography, geochemistry-mineral depositis and engineering
geology. This type of organization is now obsolute and hinders interdiciplinary cooperation and
should be abolished. The separation of geophysics departments from geology is also against global
trends. The amalgamation of these departments into earth science departments, which will produce
graduates in earth sciences or earth science engineering, is unavoidable in the long run.

What is the importance and meaning of these changes in earth sciences from a Turkish perspective?
Turkey has a very complex geology, which is still poorly understood. Detailed geological maps,
essential for the understanding of the geology, are still not available for very wide regions in
Turkey. More importantly geologists, who can produce such maps are very few. Turkey is also
subject to geology related disasters, such as earthquakes and floods. Mineral deposits and
industrial raw materials are important for Turkey. These all means that a solid classical geology
education is still very important for Turkey The essential attributes of a geology undergraduate can
be listed as to be able to recognize rock types, usage of geological compass and ability to do
geological mapping. These attributes should stay as they are for a long time.

Key words: geology, earth sciences, education, research, Turkey
13
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Jeoloji Miihendisligi ve Jeoteknik Uygulamalar

Kaler SUMERMAN
Jeoloji Yiik. Miih.

Hepimizin bildigi gibi Tiirkiye’de 50 senelik egitim gecmisi olan Jeoloji Miihendisligini Jeoteknik
uygulamalar acisindan ele almadan 6nce, ¢ogu zaman tartisilan kavram ve terminoloji karmasasina
aciklik getirilmesi gereklidir. XIX. yiizyilda da sanayinin dinamosu enerji hammaddeleri ile imalat
icin gerekli, metalik cevherler, hammaddeler ve yine bunlarin bir kismi ile ilgili biyiik yapilarin
insaasinin - giindeme gelmesi, yer kabugunun sorunlarinin ve gizeminin ¢oziilmesiyle olasi
oldugundan jeoloji miihendisligi uygulama ve proje calismalarinin vazgecilmezi olmustur.

XX yiizyll baslarinda jeolojinin nitesel bilgilerinden yararlanilarak yapilan projelere, jeolojinin
ol¢iim deney ve sayisal verilerle ¢oziim getirilmesi sonucunda miihendislik bransi olarak onceleri
Avrupa da daha sonra Amerika’da egitim ve uygulama alanlarinda yerini almustir. Buna paralel
olarak  Tirkiye’de 1960 dan itibaren iiniversitelerde Jeoloji miihendisligi egitimi verilmeye
baslannustir.

Jeoloji Miihendisliginin ¢ok genis alanlari kapsayan Jeoloji bilimi temeline dayal 6l¢iim, deney ve
sayisal verileri igeren degerlendirmeleri projelere ekonomik kazanimlar saglamakta ve bu nedenle
de Gnemi gittikge artmaktadir. Jeoloji miihendisligi bu genis uygulama spektrumu i¢inde dogal
olarak ihtisas dallarma ayrilmistir. Her biri alt ihtisas alanlarina da ayrilan ve bashca maden, petrol,
endiistriyel hammaddeler, hidrojeoloji ve miuhendislik jeolojisi gibi ana disiplinleri kapsamaktadr.
Bir zamanlar jeoloji miihendisliginin bir ihtisas alani olan ve ingaat islerine jeolojinin uygulanmasi
olarak tariflenen * Miihendislik Jeolojisi”, * Jeoloji Miihendisligi” ile karistiriimaktaydi. Jeoteknik
kavrami ise en genel tarifi ile zemin mekanigi, kaya mekanigi ve miihendislik jeolojisinin bir
birlerinden ayrilmayan iligkisiyle biitiinlesmis bir ihtisas dali olarak bilinmektedir. Cogu zaman
zemin mekanigi ve temel miihendisliginden olusan ve insaat miihendisliginin ihtisas alanlarindan
birinin adi “Geoteknik™ olarak tariflenmektedir.

Jeoteknik uygulamalarina genel bir yaklasim yapildiginda, uygulamalarin yer kabugu iizerinde
yapilan miihendislik jeolojisi haritalarindan, sondajeilik islemlerinden, yerinde deneylerden (in-
situ) ve araziden alinan Ornekler iizerinde yapilan laboratuar deneylerinden veri elde etmek,
miuhendislik degerlendirmelerini yapmak ve bu suretle projelerin sorunlarina ¢oziim getirerek
iyilestirme yontemlerini belirlemek oldugu goriiliir. Jeoteknik kavram icinde genis bir yer tutan
Jeolojinin mekanige dayali sayisal verilerle ifadesi olan miihendislik Jjeolojisi yerine ¢ok zaman
“Jeoteknik™ terimi de kullanilmaktadir.

Ancak veri elde edilecek tiim uygulamalarin gereken hassasiyet i¢inde standardinda belirtilen
sartlara uygun ve dogru yapilmast isin 6n kosuludur. Eksik ve yanhs elde edilmis verilerle yapilan
projeler, insaat sirasinda ekonomik kayiplara neden olacak strprizlere agiktir,

Geological Engineering and Geotechnical Applications

As known to all of us it is necessary to boring clarification to the complication in the concept and
terminology under discussion before dealing with the geotechnical applications of geological
engineering which has a past of 50 years in teaching in Turkey in the XIX century the energy raw
materials required for industry and metallic raw materials required for industrial production and
consequently it because important to construct large buildings for some of them. By this way the
geological engineering became important with its applications in engineering projects, by finding
solutions to the problems of earth crust.

At the beginning of XX Century it took its place in teaching and application as an engineering
branch at first in Europe and then in USA in the application of the qualified knowledge of geology
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by means of measurement testing and numerical data in finding solutions to the engineering
projects. In parallel to this development the geological engineering teaching started after 1960 in
universities of Turkey.

The technical measurement, testing and evaluation with numerical data of geological engineering
depending on geology which has broad spectrum have contributed much as economic benefits to
the engineering projects; hence its significance increased by time. The geological engineering by
means of technical measurement, testing and evaluation with numerical data depending on geology
which has broad spectrum of application have contributed much for the economy of projects and
therefore its importance increases gradually. Geological engineering has been naturally separated
into some specialization branches with this spectrum of application. The main disciplines are
mining petroleum, industrial raw materials, hydrogeology and engineering geology of which are
also separated into some sub-specialization branches.

Formerly the “engineering geology” which is defined as the application of geology into
construction works as a specialization field of geological engineering was confused with
“Geological Engineering”. Geotechnics in general definition is known as a specialization field
integrated with soil mechanics, rock mechanics and engineering geology with a relation
unseparable from each other. Mostly “Geotechnics™ is defined as a special of civil engineering
which comprise of Soil Mechanics and Foundation Engineering.

In a general approach to the geotechnical applications it seems to acquire data from the engineering
geology mapping. In situ tests and laboratory tests performed on the samples collected from the
field, engineering assessment of them and hence the determination of treatment methods by finding
solutions to the problems of project. Many times “geotechnics” term is used instead of engineering
geology depending on mechanics with numerical data which take extensive place within
geotechnical concept.

But the primary requirement of all the applications for obtaining data is to implement it in
compliance with the conditions defined in standards with required care. The projects carried out
with incomplete and incorrect data acquired are open to the surprises which will cause economic
losses during construction.

Yasam Etigi, Bilim Etigi ve Meslek Etigi

Ayhan Sol

ODTU Felsefe Boliimii
asol@metu.edu.tr

lyi insanin ayni zamanda mutlu insan olduguna, olabilecegine inanmanin giderek zorlastig
bugiinler, ahlakin, ahlakli yasamin bir kez daha, hem de cok daha kuvvetli bir sekilde vurgulanmasi
gereken giinler olmali. Siirdiirdiigiimiiz yagamlarm, stirdiirebilecegimiz, stirdiirmemiz gereken en
iyi yasamlar oldugundan emin olana kadar inandigimiz, digerleriyle paylastigimiz, paylastigimz:
sandigimiz  deerleri sorgulamamiz, sorgulatmamiz gerekmektedir. Bu sorgulama giindelik
yasantilarimizin siradan degerleriyle siirh bir sorgulama olmakla kalmamali, bazilarimizin kusku
duymayi aklimiza bile getirmedigimiz, biiyiik bir inancla sahip ¢iktigimiz bilimsel ve mesleki
degerlerimizi de kapstyor olmalidir.

Ahlakli yasam konusundaki sezgilerimize, inanglarimiza ters distiigli zaman bilimsel ve mesleki
degerlerimizden kusku duyabilecegimiz gibi ahlakli yasam hakkindaki en derin inanglarimz
hakkinda da kusku duyabiliyor olmaliyiz ¢iinkii bazen yasam degerlerimiz bilimsel ve mesleki
degerlerimizi, bilimsel ve mesleki degerlerimiz de yasamimizi degistirebilir. Bu degerler
catisiginda yasam degerlerimizi bilimsel ve meslek degerlerimize veya bilimsel ve meslek
degerlerimizi yasam degerlerimize yeglememiz gerektigini nasil bilebiliriz? Yasam, bilim ve
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meslek degerlerimizin hepsinin iistiinde, sahip oldugumuz, olmamiz gereken daha Gnemli degerler
velya bu degerleri kesfetmemizi saglayacak bir yol olup olmadigmi, varsa hangi yol oldugunu
nereden bilebiliriz? Bu sorularmn yamiti, baglangigta da belirtilen (etik) sorgulamada yatmaktadir.
Deger ve ahlaksal inanglarimiz1 etik bir sorgulamanin konusu yapabilmek icin goniillii ve istekli
olmamiz birinci kosuldur. Ancak bu kosulu sagladigimizda 1yi bir yasam, iyi bir bilim ve iyi bir
meslegin ne oldugunu kesfetmemizi saglayacak zihinsel engellerimizden kurtulabilecek ve iyi
insan olmanin iyi bir bilim insani, iyi bir meslek insani olmakla Ortlistiigiini, iyi insan olmadan iyi
bilim insan1 veya meslek insan1 olamayacagimizi ya da iyi bilim insant veya meslek insani olmadan
iyi bir insan olamayacagimizi gorebilecegiz. Tiim bu aydinlanmanin sonunda, iyi insanin, iyi bilim
insaninumn, iyi meslek insanimnin mutlu insan oldugunu kesfedebilecegiz.

Ethics of Life, Science Ethics, and Professional Ethics

Nowadays, although believing that good person is also happy person is becoming ever more difficult |
think it is the right moment to emphasize, once again and even more forcefully than ever, the
importance of morality and pursuing a moral life. Until we become sure that the lives we live are the
best lives that we can possibly and ought to live, we should examine and let others examine all the
values we have and share, or we think that we share, with others. However, this examination should not
be limited to the conventional values of our daily lives; it should be extended over scientific and
professional values of which some of us never doubt and attached to so intimately.

As we can have doubts about our scientific and professional values when they are in conflict with our
intuitions and beliefs about moral life that we should pursue we should also be able to question our
deepest beliefs about moral life, for our life-values may sometimes change our scientific and
professional values that may, in turn, change our-life values. But when these values are in conflict how
can we know that we should prefer our-life values to our scientific and professional values or vice
versa? How can we also know as to whether there are more important values above all life-values or
scientific and professional values and/or as to whether there is some method to discover such higher
values, and if there is what this method is? Answer to these questions can be found, as mentioned
above, in (ethical) examination. The first condition to subject our values and moral beliefs to ethical
examination is to have desire to do so. Only after do we satisfy this condition we can free ourselves
from psychological barriers in order to discover what a good life, good science or good profession is,
and to find out that being a good person coincides with being a good scientist or a good professional,
and to realize that we cannot become a good scientist or professional without being a good person, or
we cannot become a good person without being a good scientist or a professional. Finally, as a result of
this process of enlightenment, we will be able to discover that good person (good scientist, or good
professional) is happy person.
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Evrim Kuraminin Tiirkiye’ye Girisi ve Etkileri

Remzi DEMIR

A. U. Dil Tarih ve Cografyva Fakiiltesi, Felsefe Boliimii
rdemir@ humanity.ankara.ecu.tr

Evrim Kurami, Osmanli Tiirkiyesi’nde biiyiik bir tepkiyle karsilagsmadi. Bunu en oOnemli
sebeplerinden birisi, XVIII. yiizyihn son ¢eyreginden itibaren agilan Batili Mektepler’de yetismis
ogrenciler arasinda “Bati Bilimi”ne duyulan biyiik giiven ve digeri ise Dogulu Medreseler’de
okumus ogrenciler arasinda “Bati Bilimi”ne duyulan derin ilgisizlikti.

Bu konferansta, ozellikle 1860-1910 yillari arasindaki yarim asir boyunca, Evrim Kurami’nin Hoca
Tahsin Efendi, Semseddin Sami, Ahmed Midhat Efendi, Seyhiilislam Musa Kazim Efendi, Subhi
Edhem Bey gibi bazi yazarlarin metinlerinde nasil yankilandigi gosterilmeye ¢aligilacaktir.

The Reception of the Theory of Evolution in Turkey and Its Impact

The Turkish intelligentsia did not strongly react to the theory of evolution. Two main reasons seem
to determinate this attitude. First, students educated in occidental schools were totally confident of
“Occidental Science” and secondly others educated in oriental medresa were totally indifferent to
the “Occidental Science”.

In this conference, our purpose is to show the impact of this theory on some Ottoman intellectuals
such as Hoca Tahsin Efendi, Semseddin Sami, Ahmed Midhat Efendi, Seyhiilislam Musa Kazim
Efendi, Subhi Edhem Bey texts, between 1860-1910.
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PANEL

Diisiik Karbon Ekonomisi

Volkan $. Ediger

[zmir Ekonomi Universitesi
Enerji Ekonomisi Profesdrii ve Arastirma ve Lisansiistii Politikalar Direktorii

“Dustik Karbon Emisyonlu Enerji” ya da kisaca “Temiz Enerji”, artik bircok olguyla test edilmis
olup gecerliligi basit kanitlarla tartisilamayacak diizeydedir. Karbondioksit basta olmak iizere sera
gazi adint verdigimiz zararl gazlarin atmosferde yogunlagmasinin yerkiire iizerinde cok ciddi iklim
degisikliliklerine yol agtigi, bu degisliklerin de ekosistemi olumsuz yénde etkileyerek insanligin
gelecegini tehdit ettigi bilimsel bir gergek olarak karsimizda durmaktadir. Bunun baslica nedeni
olarak da, fosil yakit agirliklt enerji sistemimizin doganin kaldirma kapasitesinin Stesinde sera gazi
uretiyor olmasi gosterilmektedir. Bu gergekler, XX. yiizyilin baslarindan beri gelismekte olan ve
merkezinde “birey yerine toplum”, “giiniimiiz yerine gelecek” degerlerini bulunduran
“strdiirtilebilirlik” goriisiinii gagimizin en basta gelen paradigmasi haline getirmistir.

Bu paradigmay: daha iyi anlayabilmek i¢in i¢inde bulundugumuz ¢agi, fosil yakit agirhiklt enerji
sistemden disiik karbon emisyonlu sisteme gegis olarak diisinmek gerekmektedir. Halen etkisini
biitiin ekonomik sistemimizde hissettigimiz dogal gaz da bir gecis yakiti olarak diistintilmelidir.
Dogal gaz, komiir ve petrol gibi diger fosil yakitlara gére hem daha diisiik zararli gaz salimina
sahiptir hem de fiyatina gore daha fazla kalori vermekte yani daha verimli olmakta ve 6nemli
ol¢tide kullanim kolayligi saglamaktadir. .

Fakat dogal gazin bir gecis donemi yakiti oldugu ve yakitlardaki karbon orani azalirken hidrojen
oraninin artmast seklinde ozetleyebilecegimiz ve “dekarbonizasyon™ adini da verdigimiz enerji
evrimi sonundaki nihai hedefimiz mutlaka hidrojence zengin ve diisiik hatta sifir emisyonlu bir
donem olacagi unutulmamalidir. Aslinda enerjideki bu evrimin dereceli olarak gelismedigi ve bir
anlamda sigramali bir asama kaydedilmekte oldugu, yani bunun toplumlarin ekonominin ve sosyal
yagaminin biitiin dinamiklerini derinden etkileyecek oldugunu da gormek gerekmektedir. Bu acidan
bakildiginda sorunu sadece “enerji ve ¢evre” kalibi icinde gérmenin dogru olmayacagi da ortaya
¢tkmaktadir. Sorun evrenseldir ve biitiin iilkelerle devlet ve 6zel sektoriin ana yapilarmi derinden
etkileyecektir. Burada onemli olan bu devrimsel degisimine ayak uydurup uyduramamaktadir.
Bagta  bilim-teknoloji  olmak iizere ekonominin biitin kurumlariyla bu devrime ayak
uydurabilenlerin XXI. yiizyihn kazananlari arasinda girecegi, devrimin farkina ge¢ varanlarm ise
donemi asgari karla ya da kayiplarla kapatacag bir gercektir.

Komiir ve petrol ¢aglarini asirlik farklarla kagiran tilkemizin, bu seferki enerji devriminden istifade
etmesini saglayacak birgok avantajlari bulunmaktadir. Bu avantajlarin basinda cagin gerektigi insan
ve dogal kaynaklarina onemli olciide sahip olunmast ile iilkenin cografik konumu gelmektedir.
Turkiye'nin bu avantajlardan azami olgiide yararlanarak yeni gagda hak ettigi yeri almasina yonelik
politikalarin gelistirilerek esgiidiim i¢inde hayata gegirilmesi gerekmektedir. Bunun icin de en Gnce
konuyu “Kiiresel iklim degisikligi” icinden ¢ikararak vizyoner ve sistemik bir bakis acisiyla
degerlendirmek en akillica yontem olacaktir.
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Low Carbon Economy Revolution

Volkan S. Ediger

[zmir University of Economics
Energy Economics and Director of Research and Graduate Policies

“Low-Carbon Emission Energy” or shortly “Clean Energy” has already been a sound hypothesis
tested by many facts and can not be invalidated with some simple proofs. It a scientific fact that
concentration of harmful greenhouse gases such as carbondioxide in atmosphere causes serious
changes in the earth’s climate and threatens the future of human being by affecting the earth’s
ecosystem negatively. It is also known that the main reason of this is the production of greenhouse
gases by our fossil fuel-dominated energy system beyond the carrying capacity of nature. These
facts made the sustainability concept, which has developed by centralizing such values as
“communal interests as against private interests” and “the future as against the present” since the
beginning of XX. Century, as the most prominent paradigm of our times.

In order to be able to understand this paradigm better we should consider the age we live in as the
transitional period from fossil-fuel-dominated energy system to a low carbon system. Natural gas,
which has already an important impact on our entire economic system, should be considered as the
“transition fuel”. Natural gas, when compared to other fossil fuels like crude oil and coal, emits less
harmful gas, releases more calorie per price, i.e., more efficient, and provides important scale of
practicability in usage.

However, it should be kept in mind that the natural gas is the fuel of a transition period and the
ultimate goal of the energy evolution, which could be summarized as the technical substitution of
carbon to hydrogen, also called “decarbonization” is to reach a period of hydrogen-rich and low, if
possible zero, carbon emission. It should indeed be seen that, this evolution, which would affect
societies” economies and life, does not develop gradually and in one means a fractural phase is
being experienced. From this point of view, it would also be incorrect to see the problems within
the context of “energy and environment” only. The problem is in fact global and will affect all
structures of states and private sector deeply. The important point here is the adaptation to this
important revolutionary change. It is true that the countries which can adapt themselves into the
revolution together with all institutions of economy will be the winners of the XX. Century and
others which is not aware of these facts will close the century with minimum benefits or as looser.
Turkey, which missed the coal and oil ages for centuries, has several advantages to benefit from the
upcoming energy revolution. Owning the needed human and natural resources significantly and its
geographic location are the principal such advantages. However, it is necessary (o develop and
implement in a coordinated manner the policies aiming to take utilize these advantages leading
Turkey to a place where she deserves. In this regard, it would be a wise methodology, firstly, to
take the subject out of “Global Climate Change” and to evaluate it with a visionary and systemic
perspective.
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Kiiresel iklim Degisikligi, Uluslararasi iklim Degisiklizi Antlasmalar: ve
Tiirkiye

Murat Tiirkes

Canakkale Onsekiz Mart Universitesi, Fen-Edebivat Fakiiltesi Cografva Béliimii

Panel sunumlarimm amaci, gozlenen ve ongoriilen iklim degisiklikleri ile iklim degisikligiyle
savasimi hedefleyen Birlesmis Milletler antlagsmalari ve Tiirkiye’nin bu antlasmalar ile iliskilerini
(konumu, sorunlari, tutumu, vb.) ana gizgileriyle tartismaktir.

Fosil yakitlarm yakilmasi, sanayi siirecleri, arazi kullanimi degisiklikleri ve ormansizlagma gibi
cesitli insan etkinlikleri yiiziinden, 6nemli sera gazlarmin atmosferdeki birikimleri sanayi
devriminden beri hizla artmakta ve dogal sera etkisi kuvvetlenmektedir. Kuvvetlenen sera etkisinin
en onemli ve agik etkisi, Yerkiire’nin enerji dengesini iizerinde ek bir pozitif 1simimsal zorlama
olusturarak, Yerkiire iklimini isitmasidir. 1906-2005 doneminde kiiresel ortalama ylizey
sicakliklarinda gozlenen artis, 0.74 °C’dir. Sera gazlarinin atmosferik birikimlerindeki artiglarin,
sicaklik, yagis, nem, riizgar gibi degiskenlerde bolgesel ve kiiresel degisikliklere yol a¢masi
bekleniyor. En gelismig iklim modelleri, kiiresel ortalama ytizey sicakliklarinda 1990-2100 donemi
icin, yaklagik 3 °C’lik en iyi kestirmeyle birlikte olasilikla 2-4.5 °C arasinda bir artis olacagini
ongortir.

Birlesmis Milletler [klim Degisikligi Cergeve Sozlesmesi (BMIDCS), Yerkiire nin iklim sisteminin
korunmasmi amaglayan 6nemli bir adimdir. BMIDCS 21 Mart 1994’te yirtirliige girmistir.
BMIDCS 1992°de kabul edildigi zaman Tiirkiye Cumhuriyeti bir OECD fiiyesi olarak Sozlesme 'nin
Ek I ve Ek II'sindeki iilkeler arasinda yeraldi. 1992 ve 2001 yillart arasindaki uzun goriismeler
sonucunda, BMIDCS nin Fas’in Marakes kentinde 2001°de (29 Ekim - 6 Kasim 2001) yapilan
Yedinci Taraflar  Konferansi'nda (TK-7), Tiirkiye isminin Sozlesme'nin Ek 11 listesinden
silinmesiyle ilgili énemli ve adil bir karar alindi. Bu, TK nin, “Turkiye’nin isminin Ek I1I'den
silinmesinin kararlastirdigi ve Taraflar1, Tiirkiye Sozlesme’ye taraf olduktan sonra, onu Ek [’deki
oteki Taraflardan farkli yapan ozel kogullarini kabul etmeye davet eti gi” 26/CP.7 sayili kararina
dayamyordu (FCCC/CP/2001/13/Add.4. 2001).

Tirkiye’nin BMIDCS ye katilimina iliskin 4990 No.lu Kanun, 21 Ekim 2003 tarihinde Resmi
Gazete'de yayimlandi. Sonugta, Sézlesme Tiirkiye acisindan 24 Mayis 2004°te yiiriirlige girdi ve
Tiirkiye bu hiikiimetlararasi antlasmanin 189. taraf iilkesi oldu. Tiirkiye’nin Iklim Degisikligi
Birinci Ulusal Bildirimi BMIDCS Sekretaryasma Ocak 2007’ de sunuldu.

Tirkiye'nin BMIDCS’ye katilmi sonrasinda, Tiirkiye’nin BMIDCS nin Kyoto protokolii'ne
katilmmn uygun bulunduguna iliskin 5836 No.lu Kanun Tiirkiye Biiyiik Millet Meclisi tarafindan
onemli tartismalarla birlikte 5 Subat 2009°da kabul edildi. 5836 No.lu Kanun 17 Subat 2009°da
Resmi Gazetede yayimlandi. Tiirkiye nin Kyoto Protokolii’ne katilimi (taraf olmasi), resmi uygun
bulma belgesinin 28 Mayis 2009’da BM’ye sunulmasindan sonraki 90. giinde, 26 Agustos 2009°da
yiriirliige girmis oldu.

Kyoto Protokolii 1997 yilinda kabul edildigi zaman, Tirkiye heniiz BMIDCS’ye Taraf bir iilke
degidi. Bu nedenle, Tiirkiye'nin adi Protokol’iin Ek I Taraflarmnin niceliksel olarak belirlenmis olan
salim yukiimliiliiklerini listeleyen Ek B’sinde yer almamistir. Ancak, Tiirkiye Kyoto Protokolii’nii
daha yeni kabul ettigi icin, Protokol’iin 2008-2012 birinci yuktmliilik doneminde sera gazi
salimlarint durdurmaya ya da azaltmaya yonelik herhangi bir ylktimliilik almayacaktir. Bugiinkii
yasal kosullar kapsaminda, Goniilli Karbon Pazarlarina (GKPler) katilim, birinci ylikiimliliik
doneminde Tiirkiye icin en ger¢ekgi diizenek olarak onerilmektedir. Bu, yakm bir gelecekteki
Kyoto sonrast dénemle biitiinlesmenin uygun bir yolu olarak da goriliir.
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Global Climate Change, International Climate Change Agreements and
Turkey

The panel presentations aim at shortly discussing the observed and projected climate changes and
the United Nations agreements targeting for mitigating the climate change, and relationships of
Turkey with these agreements (position, problems, attitudes, etc.).

Atmospheric concentrations of main greenhouse gases have been significantly increasing since the
industrial revolution, and natural greenhouse effect has been strengthening due to the various
human activities such as combustion of fossil fuels, industrial processes, land-use changes and
deforestation, etc. The most significant and clearest impact of increased greenhouse effect is to
cause an additional positive radiative forcing over energy balance of the Earth and thus to warm the
Earth's climate. Observed increase in globally averaged annual mean surface temperatures is about
0.74 °C for the period 1906-2005. Increased atmospheric concentrations of greenhouse gases are
projected to cause regional and global changes in the variables, such as temperature, precipitation,
humidity and wind. The most developed climate models estimate that the global average surface
warming is likely to be in the range 2 to 4.5 °C with a best estimate of about 3 °C for the period
1990-2100.

The United Nations Convention on Climate Change (UN/FCCC) was a significant step towards for
the protection of the Earth’s climate system. The UN/FCCC was entered into force on 21 March
1994. When the UN/FCCC was adopted in 1992, the Republic of Turkey as a member of the
OECD was included among the countries of the Convention’s Annexes I and II. After long
negotiations between the years 1992 and 2001, Turkey had important and fare decision at the
Seventh Session of the Conference of the Parties (COP7) for the UN/FCCC in Marrakech,
Morocco, in 2001 (29 October — 6 November 2001), regarding the deletion of the name of Turkey
from the list in Annex II to the UN/FCCC. This was based on the Decision 26/CP.7
(FCCC/CP/2001/13/Add.4., 2001), declaring that “The Conference of the Parties invites the Parties
to recognize the special circumstances of Turkey, which place Turkey, after becoming a party, in a
situation different from that of other parties included in Annex I to Convention.”

The Law No. 4990 concerning the accession of Turkey to the UN/FCCC was issued in the Official
Gazette on 21 October 2003. Finally, the Convention was come into force for Turkey on 24 May
2004, as the 189" party to this intergovernmental agreement. First National Communication of
Turkey on Climate Change was submitted to the UN/FCCC Secretariat in January, 2007. After
accession of Turkey to the UN/FCCC, the Law No. 5836 related with approval of the accession of
Turkey to the Kyoto Protocol of the UN/FCCC was accepted by the Turkish Grant National
Assembly with the significant discussions on 5 February 2009. The Law No. 5836 was then issued
in the Official Gazette on 17 February 2009. At the 90" day after submitting the official approval
document to the UN depository on 28 May 2009, the Kyoto Protocol was come into force for
Turkey on 26 August 20094. When the Kyoto Protocol was adopted in 1997, Turkey was not a
Party to the UN/FCCC. Consequently, Turkey’s name was not included in the Annex B of the
Protocol, which listed the quantified emission commitments for the Annex | Parties. However,
because Turkey has recently adopted the Kyoto Protocol, she shall not take any commitment under
the Protocol’s fist commitment period of 2008 to 2012 for stabilizing or reducing greenhouse gases
emissions. Under the present legal conditions, it has been suggested that the participation in the
Voluntary Carbon Markets (VCMs) seems to be the most realistic mechanism for Turkey during
the first commitment period. This would also be seen as a suitable way of integration with the post-
Kyoto period in a near future.
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Son 20.000 Yildaki Diinya ve Akdeniz’deki iklim Degisiklikleri-Uygarhklara
Etkisi

Siikrii ERSOY

YTU Doga Bilimleri Arastirma Merkezi
sersoy@yildiz.edu.tr

Son zamanlarda Diinyanin yakin gelecegini ilgilendiren atmosfer bilesimindeki degisime bagli
olarak ortaya gikan kiiresel 1smma konusunda tartismalar artti. Tiirkiye'yi de yakin ilgilendiren bu
konuda genellikle meteorologlar, klimatologlar ve ¢evreciler iklimin atmosferin kimyasindaki
degisimler sonucu bozuldugu ve buna insanlarin neden oldugu bicimdeki goriis ve aciklamalari
yaparken, gegmis jeolojik devirlerdeki iklimleri inceleyen paleoklimatolojik konular hep ihmal
edilmektedir. Paleoklimatolojik yontemler ge¢misteki iklim  degisimlerini jeoloji, jeofizik,
jeomorfoloji, osinografi, volkanoloji, paleontoloji, botanik, jeokimya vb gibi yerbilimleri
disiplinleri yardimiyla ile sorgular. iklimdeki kalict 1sinma ve sogumalara yol agan atmosferik
degisimin nedeni, sadece insan kaynakli sera gazlarinin atmosfere yayilmasi degil, ayni zamanda
doga olaylaridir. Bu olaylar diinyanin olusumundan, ilk giinlerinden beri devirsel olarak devam
etmektedir. Jeolojik tarihte canlilarin topluca yok olmalarina yol acan asirt iklim kosullart tarihinde
pek ¢ok kez tekrarlanmistir. Bu olaylarin biiyiik bir kisminda insanoglu yoktur. Ciinkii insanlar
diinya tarihinin ancak son 6 milyon yilinda vardir. Canlilarin yasamlarinin olumsuz etkilememesi
icin bu gaz oranlarin degismemesi beklenir. Fakat hem jeolojik gecmiste diinya dist ve diinyaya
ozgii dogal etkilerle, hem de giiniimiizdeki insani etkilerle atmosfer sik sik degismektedir.
Diinyanin ilk donemlerindeki ilkel atmosfer bilesimi simdikinden cok farklidir. Diinyamizi saran
atmosferin simdiki durumuna gelmesinin yaklasik 3.5 milyar yillik zaman aldigint biliyoruz.
Bugiinkii volkanik verilere dayanarak, ilk atmosferin % 80’nin su buhari, % 10 nun karbon dioksit,
% 5-7'nin hidrojen siilfit ve az miktarda da azot, karbon monoksit, hidrojen, metan ve asal
gazlardan olustugunu sdyleyebiliriz. Giiniimiizde ise atmosferin yasadigimiz katmani homosferde
% 78 azot, % 21 oksijen, % 1 argon ile karbon dioksit ve bazi gazlar bulunmaktadir. Bu yiizdeler
canlilarm yasamu igin idealdir ve gazlarin oranlarinin degismesi canlilarin kismen ya da tamamen
yok olmasina neden olabilir.
Iklimler gesitli dogal nedenlerle degisebilir. Volkanizma, dag olusumu, levha hareketleri, okyanus
sularindaki 1s1 degisimi, atmosfer kimyasindaki degisimler, albedo gibi etkiler iklimleri sik sik
degistiren faktorlerdir.
Geemisteki iklimi anlamak icin ¢esitli yontemlere basvurulur. Buzullar (polen, volkanik kiil, hava
kabarcigr), dendrokronoloji (agac¢ halkalara gore yaslandirma), cokel icerigi (polen, ¢okel,
biyomarker, kimyasal icerikler), resifler yerin gecmisindeki iklimleri anlamaya yarayan, bir baska
deyisle paleoklimatolojik caligmadaki en 6nemli jeoindikatorlerdir. Ciinkii kayaclar uzun zaman
dilimlerinde, deniz diizeyi yiikselimlerinin ya da diisiimlerinin belirtilerini ya da fosillesmis
kumullarin  gosterdigi izleri veri olarak kayit eder. Bilim insanlari cokel kayaclari calisarak
milyonlarca yil geriye gidebilir ve uzun vadeli iklim degisimlerini ortaya koyabilirler. Yer tarihinin
farkli boltimlere ayrilmasi ¢okel kayaglar iginde o donemde gozle goriilebilir biiyiik orandaki
degisimlere neden olan kalici kosullarin belirlenmesi sayesinde ortaya konmastyla olanaklidir. Iste
bu farkhiliklar da iklimdeki ani degisimler sonucu olmaktadir.
Diinyanin gegmisinde pek cok iklim degisim dénemi bulunmaktadir. Ama burada sadece insanlik
doneminde ve de ozellikle son iklim degisimin yasanmaya basladigi 20 000 yillik donemdeki
degisimler ele alinacaktir. Yasadigimiz donemi de icine alan -1.65 (ya da en fazla 2.5) milyon yil
oncesinde baslayan Kuvaterner’de 4 biiyiik buzul donemi bulunmaktadir. Bu dénemlerin arasinda
da goreceli olarak daha sicak donemler bulunmaktadir. Uzun buzul dénemlerin ardindan gelen
buzullarasi sicak donemlere gecisler genellikle ¢ok ani degildir. Aralarda daha kisa donemlerle
ifade edilen kii¢ik buzul ya da sicak devirleri bulunmaktadir. Sozgelimi, kabaca 1400’ler ile
1800’ler arasinda yaklagik 400 yillik bir kiigiik buzul cagi yasanmistir. Bu buzul cagindan o
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dénemin medeniyetleri ciddi bir sekilde etkilenmislerdir. Bu donem aghigm, kithgm, hastaliklarin
ve gerilemenin yasandigi bir donemdir. Niifusu kabaca 30 milyon olan Avrupa’da bu soguk
yillarda 15 milyondan fazla insanin hastaliktan 6ldiigii soylenir. Osmanlt ordusunun orta Avrupa’da
Viyana kapilarindan donmesindeki onemli etkenlerden biri de hi¢ kuskusuz yasanan soguk
iklimdir. Eski ve Yeni Dryas iklim degisimleri bu kisa donemlere verilebilecek 6nemli ¢rneklerdir.
Kisa da olsa bu kisa iklim degisim donemlerinde canlilar ve ozellikle de insan uygarlifr olumlu yz
da olumsuz olarak ciddi bir sekilde etkilenmistir. Iklim degisimlerine tepki olarak ozellikle
kiyilarda 6nemli degisimler meydana gelmistir. S6zgelimi, son kiiresel 1simnmaya bagli olarak eriyen
buzullarla deniz seviyesi yiikselmis ve bununla beraber koylar ¢okellerle tikanarak limanlarin kara
iclerinde kalmasina neden olmustur. Anadolu kiyilarindaki antik donem liman kentleri olan Efes,
Milet, Leton, Tarsus gibi yerlesim alanlart kullanilmaz hale gelmistir.

Global Climate Changing during last 20 000 years and its impacts on
civilizations in the world and Mediterreanean

Recently, the debates about global climate changing depending on the atmospheric composition
have been increased because this vital issue is related to the near future of the world and also for
Turkey. Meteorologists, climatologist and environmentalists consider that the climate changing is a
result of man-made deterioration while paleoclimatologic data during pre-human geological
periods is often ignored by them. Paleoclimatology uses some instruments such as geology,
geophysics, geomorphology, geochemistry, geoarcheology, volcanology, oceanography, botanical,
paleontology etc in order to reveal the climates in past. Human sourced greenhouse gases emitted
into atmosphere are not only responsible for persistent global warming or cooling as a result of
atmospheric changing as well as natural prosesses is also responsible. The climate changing
periodically continues since early times of earth formation, especially for 3.5 billion years. Extreme
climate conditions giving rise extinctions of animal and plant communities in whole geological
history have been repeated many times based on the geological records. Hominids has no been in
great part of extreme climate conditions caused to climate changing in geologic past. Therefore
there is no man-made contribution to climate changing because hominids emerged in the last 6
million years of earth history.

The composition of early primitive atmosphere wrapped around our globe was guite different than
present. Early atmosphere in the past comprises water vapour of 80 percent, carbondioxide of 10
percent, hyrogensulfur of 5-7 percent, minor nitrogene, carbonmonoxide, hydrogen, methane and
inert gasses. The present composition of homosphere as a strata of atmosphere consist of nitrogene
of 78 percent, oxygene of 21 percent, argon and carbondioxide of 1 percent and some inert gasses.
It is expected that the proportion of these gasses in atmosphere must remain as constant because it
is vital for sustainable life and climate changing. We can briefly say that if the proportions of
gasses in the atmosphere changes, climate also changes naturally. Today, geologists know that the
atmospheric climate changing has often being repeated by natural reasons such as terrestrial and
extraterrestrial effects in geologic past or by the role of human in the present time.

It is known that volcanism, orogenesis, plate tectonics, differentiation (heat, salinty, conveying) in
oceanic waters, atmosphere, geomorphology, albedo are main factors forcing climate changing.
Paleoclimatology uses some  geoindicators such as ice core (polen, volcanic ash, bubble),
dendrochronology, sediments (pollen, biomarker, chemical content), reefs in order to reveal climate
in the past. Because the rocks protect some traces and prompts of ancient sea levels or fossilized
sands occured in long time periods. Geologists can recover protected secrets of past climate
changings or image the conditions prevailing which caused greatly change in the that time and
divide into different sections of the earth history with using data obtained based on observations of
rocks. Thus we can go back to past in a long time tunnel. Although there are, of course, many
climate changing events in the earth history. But here, we will consider the anthropocene period, in

23



63. Tiirkiye Jeoloji Kurultay: 5-9 Nisan (April) Ankara 63" Geological Congress of Turkey

other words especially the period of recent climate changes in the last 20 000-year period will be
considered. Four major glacial periods staged in Quaternary during the last 1.65 million years (or
max. 2.5). Every glacial period is followed by interstadial which indicates time interval
predominating warm conditions. Transition to interstadial stage following long glacial periods is
generally not sudden. For example, recent interstadial stage comprises some little periods such as
warming or ice ages, e.g. little ice age predominating during approximately 1400s-1800s years or
older and younger dryas ages. The civilizations established in that period have been effected by
heavy climate conditions. Many emperors of history have collapsed with famines, pandemic,
drought, floods as a result of sudden climate changings. For example, it is known that
approximately 15 million people in the Europe which its population was 30 million in that time has
been died with disease known as a black death. The reason of failed siege of Vienna city done by
Otoman army might probably be heavy climate conditions prevailing during little ice age. Climate
changings also effected coastal cities of great civilizations in Anatolia. Some harbour cities such as
Ephesus, Miletos, Tarsos, Letonn of Anatolian coasts has been stayed inland areas as a result of sea
levels rising with melting of ice masses, clogging with sediments of the bays. The collapse or
blossom of great civilizations always depends on climate changes along history.

Okyanuslardaki Devinimler ve Ani iklim Degisimi Siirecleri: Doniisii Yok
Artik!

Tahir ONGUR
Jeoloji Y. Miihendisi

Kiresel iklim degisiminin varhd ve nedenlerinin basinda sera gazi salimi ve bu gazlarin
atmosferdeki zenginlesmesinin geldigi ve bunda da en biiyiik sorumlunun kapitalist iiretim ve
tiketim modeli oldugu genel kabul gérmeye basladi. Ancak, sorunun ele alimg1, dogrusal
Kestirimlerle "ve sera gazi salimi engellenir, bundan geri doéniiliirse olumsuz etkilerinden
kaygilanilan iklim degisiminden kurtulunabilecegi kabulii iizerinde gelisti. Kapitalizm bundan da
bir “is™ ¢ikardi ve sera gazi salimi ticaret konusu oldu. “Bilim” de, yalmzca bu siireclere dayali
senaryolarda ilginglik ve yenilikle orantili testlere kisitli kald.

Ancak, iklim degisiminin bu kadar yalin ve dogrusal siireclerin iiriinii olmadig1 ve beklenmedik,
ani, kisa stirede gergeklesen tersinmez bir gegmisinin oldugu, yeryuvarimnin yakin ve uzak jeoloji
gegmiginde algilanmaya baslanan sayisiz kayit ve 6rnegi ile giindeme oturmaya basladi.

Her seyden 6nce yeryuvarmmn iki basat CO, yutucusundan (sink) biri olan okyanuslarin tist tabaka
sularindaki pH’in, sera gazinin degilse de, atmosferde asit yapict SO,’lerin zenginlesmesi
sonucunda, onemli oranlarda azalmas yiiziinden okyanuslardaki kirectasi olusumunun nerede ise
durdugu anlasihyor. Cogu yerde resif kiitlelerinin kiiciilmeye basladigina iligkin bilgiler geliyor.
Gortintise gore, artik sera gazi salimimin azaltilmasiyla sorun ¢oziilemeyecek. Ya da, CO, tutulmasi
ve yeraltina yedirilmesi, stslii deyisle “CO, capture and underground sequestering” bal tutanim
parmagint yalamasindan bagka bir ise yaramayacak. Artik doniis yok!

Dahasi var. Diinyada iklimi diizenleyen en onemli dinamik stire¢ Kuzey Atlantik’ten baslayip
biitiin okyanuslart dolasan “termohaline” akmtilar. Kuzey buz denizinden glineye bosalan soguk ve
yogun sular Atlantigin derinlerine dalip 6nce giineye ve sonra da derinlerde oteki okyanuslara
akarken, yerinde s1g ve sicak/tuzlu sularin akintilari geliyor. Yeryiiziindeki 1sinimn cok biyiik
boliimiinii okyanuslar soguruyor. Es alana sahip okyanus yiizeyi ile kara ylizeyinin sogurabildigi s
miktari arasindaki fark 10-100 kat arasinda degisiyor. Bu 1s1, anilan akintilarla kendi diizeninde
yeryliziinii (okyanus yiiziinii) dolasip kitalarin iizerindeki sicaklik ve nem dagilim: dokusunu
olusturuyor. Ornegin Avrupa ve K. Amerika’y1 isitiyor. Iste bu diizen bozuldu, daha da bozuluyor.
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Gronland ve Bati Antartarktika buzullarinin kenarlarinda ergime ve incelmenin hizlandig
belirlendi. Antarktika’nin kiitlesi 1990 ortalarinda yilda 80 Gigaton azalirken, bu deger bugiin 130
Gigaton/y1l’a ¢ikt1. Bunun da etkisiyle, AMOC un, okyanusun iist diizeylerindeki sicak/tuzlu suyun
kuzeye, alt diizeylerindeki soguk/tatli suyun da giineye akisinda 21.yiizyihn daha bu ilk onyil
icinde bile %25-30 kadar zayiflama olacag saptandi. Ciinkii, okyanusbilimcilerin olgiimlerine gore
son 40 yilda, ozellikle de son 10 yilda Kuzey Atlantik suyu dramatik olarak daha tatli, daha az
yogun sudan olusmaya basladi. 1960 ortalarindan bu yana Kuzey Atlantik’i besleyen denizlerin ilk
1000-4000 m derinlikleri eskisinden ¢ok daha az tuzlu. Bu siireg, iklimin “Agil topugu” olarak
adlandirihiyor. Hangi esik asildiginda termohalin akintilar durur, heniiz bilinmiyor. Ama,
yeryuvarmin ge¢gmisinde boylesi siireglerin ¢cok sayida drneginin varhig: irkiitiict.

Karadeniz’in derinliklerindeki gibi, yigismis duran inanilmaz boyutlardaki metan hidratin birden
duraysizlasip salinmasi tehlikesi de biiytiyor. Daha simdiden kuzey enlemlerde buralar ve
batakliklardan atmosfere metan saliminin iki katina ¢ikt1g1 bildiriliyor.

Dag buzullari 6ngoriilenden hizl eriyip yok oluyor.

Doniis Yok noktasina geldik. 1klim degisimi siire¢lerinin dogrusal olmadigi, yeryuvarmin jeoloji
gecmisinde sayisiz orneginin kayitlardan incelenebildigi gibi “ani iklim degisikliklerinin™ ana
siirec oldugu artik daha genis kabul goriir oldu.

PASE]

Doniip, “Doganin Diyalektigi”ni yeniden okumanin zamanidir. Artik doniis yok!

Oceanic Currents and Abrupt Climate Change Processes: No Return,
Anymore!

Reality of the global climate change and greenhouse effect of the gas emissions and the
responsibility of the capitalistic production and consumption models on this are being more
widely accepted now. Bu, the handling of this problem has developed by discussing with
lineer predictions and by acceptance that if the greenhouse gases emission can be blocked
and this trend can be turned back the worse effects of the global climate change can be
prevented. Capitalism extract another “business” from this situation and emission of
greenhouse gases have been a tradable “good”. Then, the “Science” has limited itself to the
interestingness of these scenarios and tests commensurable to novelty.

But, it is already widely being perceived that climate changes aren’t and weren’t a result of
such a simple and these are linear and unpredictable, abrupt, irreversible processes which
are being materialized in very short durations. Near or far history of the earth have records
of this. Primarily it is accepted that the limestone production at oceans almost has stopped
due to the fall of pH at upper layers of oceans where is known as one of two dominant sink
for CO, at earth, as result of enrichment of SOy’s at athmosphere during last few decades.
News are being released as reef masses goes to contract. Seemingly, almost the problem
can’t be solved only by reducing the emission of greenhouse gases. Or, with by a fancy
phrase “CO; capture and underground sequestering” will benefit only to commodifiers.
No return anymore!

That’s not all. Most important dynamic process which regulates the climate at earth is the
persistence of “termohaline” currents which start form North Atlantic and circulates whole
oceans. Cold and dense waters poured from North Ice Sea to the South, initially sinks to
depths of Atlantic and flow to South and then to other oceans, and shallow and warm/salty
water currents replace it. Most of the heat at Earths surface is being absorbed by oceans.
There are differences between absorbable heat capacity of equal areas of land and ocean as
large as 10-100 times. This heat constitutes the temperature and moisture distribution
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pattern over continents by these oceanic currents which circulate whole earth surface. For
instance, heat the Europe and N. America. Now, this system has deteriorated, and being
more disrupted. Melting and tthinning at edges of Greenland and Northern Antarthic
glacciers accelerated. Mass loss of the Antarktis has been 80 Gtonnes/annum at mid of
1990’s. It is about 130 Gtonnes/an now. As result of this, some 25-30 per cent weakening
is being predicted at AMOC (northernly flow of warm/salty water at upper layers of ocean
and southernly flow of cold/fresh water at its lower layers) during for first decade of 21st
century. Because, according to the observations of ocean scientists North Atlantic waters
has been dramatically constituted by less fresh and dense water at last 40 years, especially
last 10 years. Upper 1000-4000 m depths of the Northern Atlantic are less salty the before
since mid 1960. This change called as “Achille’s Heel” of the climate. After which
threshold the termohalin currents will stopped, not known yet. But, the existence of the
records of this kind of reversals at Earth’s history, is cumbersome.

Risk of the abrupt unstability and release of anomalous quantity of the methane hydrate
accumulated at several places, such as the bottom of Black Sea is growing, too. Already
now, increase of methane release is being reported from there and northern latitudes
twofold.

Mauntain glacciers disappered faster than predicted.

Irreversibility was attained. Nonlinearity of the climate change processes are more widely
accepted now. Earth sciences expose more plenty proofs that “abrupt climate changes”
are dominant.

It is time to turn and read the “Dialectics of Nature (1883)” again.

No Return, Anymore!

Kiiresel Isinma, Deniz Seviyesi Degisimi ve Kiyilardaki Riskler

Mustafa Ergin

Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, Ankara

Ortalama deniz seviyesi, ortalama deniz diizeyi yiiksekliginin karadaki sabit bir noktaya gore
konumu olarak bilinmektedir. Deniz seviyesi degisimine neden olan bir ¢ok kisa ve orta siireli
strecler vardir. Bunlara; buzullarin ve buz 6rtiilerin olusumu ve erimesi, okyanus sularm 1sinmasi
ve genlesmesi, genelde akarsu deltasi bolgelerinde sediment yiikiine bagh havza c¢okmesi,
hidrokarbon ¢ikarilmast, tektonik hareketler (levha tektonizmasi dahil), karada bilincsiz su
tutulmasr ve kullanimt, tsunami, atmosferik kosullar (riizgar, basing, gelgit, yagis) dahildir.
Yeryuvarinm giiniimiize kadar devam eden jeolojik tarihinde, kiiresel deniz seviyesi 100 defadan
fazla degismis olup, buzullasma ve buzul erimesine bagl Kuvaterner deniz seviyeleri ayrmtih
aragtinimaktadir. En son buzullasmadan beri (son biiyiik buzullasmanin sonu, takriben 18.000 yil
once), onceleri hizli sonralari yavas olmak iizere deniz seviyesi takriben 100-130 m aralarinda
yukselmistir. Giincel ¢alismalar, kiiresel iklim degisikligi ve buna bagli sicaklik ve deniz
seviyesinin yiikselmeye devam ettigini ortaya koymakta olup, deniz seviyesinin yilda 1-3 mm
hizinda yiikselmekte olduguna isaret etmektedir. Bu rakamlar, kiiresel olgekte ge¢ Holosen’inkine
benzerlik gostermektedir.

Bununla beraber, Hiikiimetlerarasi Iklim Degisimi Paneli (IPCC) raporlarina gore, giiniimiiz
okyanus kenarlari ve kiyisal bolgeler son deniz seviyesi yiikselmelerinden dramatik bir sckilde
etkilenmek iizeredir. Ornegin, atmosferdeki dogal ve insan kaynakli sera gazlarinin ve aerosollerin
miktarlarindaki degisimler sanayilesmenin basladigi 1750°den beri kiiresel iklim iizerinde 1sitici
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etkiler olusturdular. Bu durum buzul glasiyerlerin ve Ortiilerin azalmast ile sonuglanmakta ve
dolayisi ile de kiiresel deniz seviyesini yiikseltmektedir. Gozlemlenen toplam deniz seviyesinin
yiikselmesi oranlart 1961-2003 arasinda 1,8 mm’den 1993-2003 arasinda 3,1 mm’ye yiikselmistir.
20. yiizyildaki toplam yiikselim 0,17 m olarak tahmin edilmektedir. Model ¢aligmalari lizerine
yapilan hesaplamalar, 21. yiizyilin sonunda kiiresel ortalama yiizeysel sicakhgin 0,3-6,4 derece,
deniz seviyesi yiikseliminin ise 0,18-0,59 m artacagini gostermektedir.

iklim degisikligi ve buna bagli deniz seviyesinin yiikselimi sonucunda, Tirkiye'yi cevreleyen
kiyisal bolgeler ve alcak alanlar artan risklere (kiyt erozyonu ve taskinlar, endstri, yerlesim yerleri
ve topluma zarar vermeler dahil) maruz kalacaklardir. Mevcut insan giicii ve teknolojisi ile dogal
kaynakli deniz seviyesi yiikselimlerini engellemek miimkiin goriinmemektedir. Fakat insan eli ile
artan sera etkisinin azaltilmasi ve hatta kontrol altina alinmast ve algak kiyilarda erozyon ve
taskinlara karsi miihendislik tasarimlarmm giindemde tutulmasi ve uygulamalara baslanmast
gelecekteki yasam igin zaruri goriinmektedir.

Global Warming, Sea-Level Change and Coastal Risks

The mean sea level can be defined as the average height of sea surface relative to a fixed bench
mark on land. There are many short-term and long-term processes which cause the sea level
change. These include; formation and melting of glaciers and ice sheet, thermal expansion of the
water in the ocean, basin subsidence due to sediment loading mostly in river delta regions and
hydrocarbon extraction, tectonics displacements (incl. plate tectonics), storage and misuse of water
on land, tsunami, atmospheric conditions (wind, pressure, tide, precipitation).

During the geological history of the earth, up to present, global sea level has changed more than
100 times whereby Quaternary sea levels mainly due to glaciations and interglaciations have been
investigated intensely. Since the last glacial maxima (the end of last major glaciation, for about
18,000 years ago), sea level has risen about 100 to 130 m, first rapidly then slower yet thereafter.
Recent studies suggest that both global climate change and related temperature and sea level
continue to rise today, the latter at a rate approximately 1-3 mm/year on global scale similar to that
for the late Holocene.

However, the reports of the Intergovernmental Panel on Climate Change (IPCC) suggest that
today’s ocean margins and thus coastal regions can be dramatically affected by the most sea-level
rises. For example, changes in the atmospheric abundance of greenhouse gases and aerosols as
parts of human and natural drivers since about 1750 (time of industrialization) have produced
warming influences on global climate. This must be resulted in the decrease of glaciers and ice
caps which in turn triggered the rise of global sea level. Observed rates of total sea level rise have
been 1.8 mm from 1961 to 2003 and 3,1 mm from 1993 to 2003. The total 20th century rise is
estimated to be 0,17 m. Estimates of model-based projections show that at the end of 21st century,
globally averaged surface warming and sea level rise would be 0,3-6.4 degree C and 0,18-0,59 m,
respectively.

As result of climate change and sea-level rise, coastal regions and other low-lying areas around
Turkey will be exposed to increasing risks; including coastal erosion and floodings, damages of
industries, settlements and societies. To prevent natural sea-level rise seems to be impossible with
the present man-power and technologies. However, for future life, it seems to be a must to decrease
even to control increasing greenhause effect produced by man whereby engineering design projects
and applications against the erosions and floodings on lowlands should be prepared and put on the
agenda.
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Kiiresel Issnmaya Karsi Jeolojik Coziimler: C0, Depolama Olanaklari

Mehmet SENER
Nigde Universitesi Jeoloji Miihendisligi Boliimii 51245 Nigde

Gunimiizde ve gelecekte tiim diinya uluslarinin karsilasacagi en biiyiik sorunlardan biri tim
insanlik i¢in temiz, ekonomik ve depolanabilir enerji iiretimidir. Bu tiretim icin yeni teknolojilere
gereksinim duyulmakla birlikte uygun enefji iiretimi; giines, jeotermal ve kati karbon yakitlarin
akiler kullanimi ile saglanilabilir. Gereksinim duyulan yeni teknolojiler i¢in bilim, miihendislik ve
ekonomik  bilgilerin bir arada degerlendirilmesi gereklidir. Bu gerekliligin yanisira sera gazi
etkisine sahip enerji iretiminde atiklarm akiler kullanimi ve miikemmel bir organizasyona
gereksinim vardir.
Diinya genelinde rezervleri dikkate alindiginda komiiriin enerji iretiminde 6niimiizdeki on yillarda
kullamminin siirecegi siiphe gotiirmez bir gergektir. Fosil kati yakitlara baglt enerji liretimi
sonucunda SOX, NOX, HF, HCI gibi asit gazlarm, CO2 emisyonu ve partikiillerin atmosfer
tzerindeki etkisi her gecen giin artmakta ve global isinmanin en 6nemli sebebi olarak CO2
emisyonundaki artis goriilmektedir.
Sera etkisi olarak adlandirilan bu olumsuzluklarin 6niine gegilebilmesi icin sorulmast gereken en
onemli soru: Fosil kati yakitlarin 21. yiizyil da da giiniimiiz teknolojileri ile ¢evreye ve ekonomiye
zarar vermeden enerji dretiminde kullanihip kullamlamayacagidir?
Bu noktada tartisilmasi gereken hususlar:

~Arama

—Isletme

—Yakma

—~Baca gazi
Safhalarinda modern teknolojiden ne kadar yararlanildigidir. Bu amacla baca gazi safhasinda
yapilan modern teknolojik ¢alismalar:

CO; disposal (CO7 depolama)

COyrestratification (CO7 yeniden kapanlama)

CO, solidification (CO7 katilasmast)

CO;sequestering (CO2 zaptedilmesi) adlamalari ile siirdiiriilmektedir.

Geological solution to global warming: CO, storage possibilities

One of the greatest challenges facing the global society of today and tomorrow involves the
production of adequate, clean, sustainable energy for all people. It is clear that new thecnologies
are required, nevertheless adequate energy can be provided by inteligent use of solar, geothermal
and solid carbon fuels. The needed new tehcnologies require integration of knowledge and
expertise from science, engineering, and economics. New technologies are also needed for the
management and use of wastes involved in energy production, including greenhouse gases.
Effecting on the atmosphere of the acid gases (SOX, NOX, HF, HCI ), CO2 and particulates will be
rapidly increase from day to day and cause of global warming is originated from CO2 emissions’
increasing. The world reserves of coal are very large. There is no doubt that such fuels will be used
in many nations for decades to come.

An important question for the avoid of these negatives that named greenhose effecting be
questioned: Can fossil fuels provide our energy for the 21 st century using present technologies
without environmental or economic disasters?
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Discussion particularities at this point : is benefit from modern technology sufficient at

Exploration, Mining, Burning

Fluegas phases?

For this purpose, modern technological exploration on the fluegas phase is continued with
following titles in the world:

- CO9 disposal

- CO9 restratification
- COy solidification
- CO2 sequestering.
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Microbes, Tectonics and Life: ~4 Billion Years of Experimentation in Earth’s
Evolution

Yildirim Dilek

Department of Geology, Miami University, Oxford, USA
dileky @muohio.edu

Plate tectonics has been a fundamental process in the geological evolution of the planet Earth,
primarily for production and destruction of lithospheric plates, dissipating heat and energy, and
fertilizing the lower mantle through sediment recycling. It also drives the cycling of volatiles that in
turn regulates the composition of the atmosphere and thereby the Earth’s surface temperatures.
Creation of land surfaces, redistribution of oceans, enhancement of biodiversity, and regulation of
atmospheric compositions by tectonic processes through time have controlled planet habitability
and life on Earth. During the first half of Earth’s 4.6 billion year history, microbes played a major
role in controlling a set of metabolic processes, which altered the chemical speciation of all
clements on its surface. Microbially catalyzed, thermodynamically constrained chemical reactions
control the biological fluxes of the elements H, C, N, O and S, whereas tectonically driven
volcanism and rock weathering resupply C, S and P on geological time-scales. Thus, the current
life and bioenvironment on Earth is an artifact of prolonged microbial experimentation on a water-
covered planet driven by a plate tectonic engine. Recent findings of ~4 Ga granitic crustal rocks
with metasomatized mantle signatures, high-pressure subduction zone metamorphic rocks, and
suprasubduction zone ophiolites in various Archaean terranes suggest that Phanerozoic-type plate
tectonics was already operating about 500 m.y. after the formation of the Earth. From the earliest
anoxic atmospheric and oceanic conditions and the late heavy bombardment (LHB) in Hadean—
Foarchaean times to the increased O, and dramatically reduced CH,/CO, ratios in the Neoarchaean
and throughout the Proterozoic and Phanerozoic, microbes survived as the core biological
machines driving biogeochemical cycles. Near-surface and subsurface microbial biospheres
persisted through the Snowball Earth conditions, catastrophic meteorite impacts and massive
volcanic outgassing events that resulted in mass extinctions of plants and animals in Earth’s
history.

The significance-of microbes and microbial activities in the geological evolution of the Earth has
been a subject of intensive, integrated studies only during the last 15 years. Microbes are now
widely known as important geological agents in mineral growth and dissolution, mobilization of
metals in metal sulfides, metabolism of hydrocarbons and transformation of organic carbon in
sediments for fossil fuel formation, fractionation of stable isotopes facilitating mineral and rock
diagenesis, porosity generation in deep-subsurface, and bio-remediation. How we can recognize
ancient microbial activities in the rock record and in deep time (Archaean), how we can detect
microbial systems in extreme environments, and how we can use all this information to investigate
the possibilities of extraterrestrial life are currently some of the most fundamental and challenging
questions in the broad field of sciences. This paper will present the highlights of recent research on
the complex interactions of microbes, tectonics and life in Earth history and will provide a
scientific backdrop for the other talks in this symposium.
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Biogeoevolution: Interactions from the Planetary Scale Down to the Micro-
scale of the Fungi, Bacteria and Mineral Worlds

Philippe Claeys

Earth System Science, Vrije Universiteit Brussel, B-1050 Brussels, Belgium
phelaeys@vub.ac.be

This presentation illustrates the close interaction and parallel evolution of the bio- and geo-spheres
through a couple of selected examples. If the “Cool Early Earth™ hypothesis is correct, it can be
speculated that life already originated in the Hadean, perhaps shortly after the cooling of the
magma ocean. If this is the case, the question of the role at ~ 3.8 Ga of the Late Heavy
Bombardment recorded on the Moon and in meteorites as a mass extinction agent can be proposed.
The invention of photosynthesis by cyanobacteria around 2.7 Ga led to another major biosphere
change, mainly the decrease of the methanogenesis with as possible consequences, a decrease in
greenhouse gases and the beginning of major cooling of the climate culminating in the first
Snowball Earth episodes. The Neoproterozoic is marked by repetitive Snowball Earth events,
probably triggered by systematic reductions of the amount of CO, in the atmosphere. The same
periods sees the rise of more sophisticated multicellular organi.ms. The Ediacara soft body fauna
appears at the end of this sequence of major coolings, and subsequently give way to the shelly
organisms across the Precambrian-Cambrian boundary. In the Phanerozoic, mass extinctions and
radiation of organisms witness the interplay between the geo and biosphere. So far no satisfactory
or global explanation have been advanced for the extinctions taking place in the Late Devonian, or
Frasnian-Famennian boundary and at the Triassic-Jurassic boundary. The Late Ordovician biotic
crisis seems to be linked to a major cooling, perhaps a last attempt of the Earth to return to
Snowball conditions. A major pulse of volcanism, the eruption of the Siberian traps, coupled with
environmental conditions derived from the existence of a unique continental Pangea could explain
the Permo-Triassic mass extinction. The Cretaceous-Tertiary mass extinction is most likely
triggered by the impact of a large asteroid on the Yucatan peninsula releasing brutally dust, CO2
and SOx components in the atmosphere. Recently, it was also proposed that an anomalously high
input of extraterrestrial material, as witnessed by the micrometeorites recovered from limestone
sequences in Sweden and China triggered the major radiation of organisms taking place in the Mid-
Ordovician. At another much smaller scale, fungal and bacterial interactions affect minerals in
various ways. For example Ca-oxalates and glunshinskite are produced through fungal interaction
with CaCO3 substrates and seawater as a process of bio-induced recycling of elements and neo-
mineral formation. Such microorganisms could play a major role in bioweathering and sediment
diagenesis and lead to the production of minerals as biomarkers. Moreover, coccoidal-like chains
of putative microbial origin have been identified along with magnetite encrustations on hematite
and can perhaps be used as biomarkers for early life on Earth and on other planets.

Key words: biogeoevolution, mass extinction, radiation, biomarkers
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Bioalteration of ocean floor pillow lavas through time — 3.5Ga to present

Harald Furnes', Nicola McLoughlin', Hubert Staudigel’, Karlis Muehlenbachs®

"Dep. of Earth Science, University of Bergen, Allegaten 41, N-5007 Norway;
: Scripps Institution of Oceanography, University of California, La Jolla, CA 92093-0225:
¥ Dep. of Earth Sciences, University of Alberta, T6G 2E3 AB, Edmonton, Canada
e-mail: Harald.Furnes@geo.uib.no

The microbial etching or bioalteration of volcanic glass creates micron-sized cavities [1]. These
microborings are commonly found in the glassy rims of oceanic pillow lavas and volcanic breccias
and can be regarded as trace fossils [2]. Numerous examples have been described from pillow lavas
of the upper in-situ oceanic crust, spanning the youngest to the oldest oceanic basins (0 to 170 Ma).
These trace fossils include granular and tubular forms, the latter with twisted, branched and
spiraled morphologies. These bioalteration traces locally contain nuclei-acids localized at the
interface between fresh and altered glass, and sequence analysis suggests that Fe and Mn oxidizing
bacteria are principally involved [3].

Comparable, mineralized micro-textures are also found in meta-volcanic glasses from Phanerozoic
to Proterozoic ophiolites and Archean greenstone belts 4, 5]. Multiple lines of evidence suggest
that these Archean micro-textures were also formed by the microbial etching of formerly glassy
lavas, and thus they provide an important new tracer for the emergence of life on earth. Firstly,
there are striking morphological similarities between Archean tubular structures and bioalteration
textures in modern glasses. Secondly, X-ray mapping indicates trace amounts of carbon enriched
along the margins of the Archean tubular structures. Thirdly, disseminated carbonates in the pillow
rims have C-isotopes depleted by as much as —16%o which is consistent with microbial oxidation of
organic matter. These isotopic signatures are preserved even up to blueschist facies metamorphism
that destroys all textural traces. Fourthly, direct in-situ U-Pb dating of titanite (CaTiSiO,), which
infills the bioalteration textures using LA-ICP-MS (laser ablation inductively coupled mass
spectrometry) confirms a late Archean age. This finding provides the first direct radiometric age
determination of an Archean biosignature and suggests that seafloor volcanic glasses are an
important habitat for the origins and evolution of life on the planet Earth and beyond.

Key words: volcanic glass, microborings, deep biosphere, emergence of life
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Marine Methane Biogeochemistry of the Black Sea
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Dissolved methane in the Black Sea is assumed to be primarily sourced by hydrocarbon seepage
and decomposing gas hydrates. While the majority of seep sites were found on the continental
shelves and slopes, some sites of free gas emission were discovered even in deep-waters well
beyond the upper hydrate stability limit in about 725 m below sea level (mbsl). The molecular and
stable C- and H isotopic characteristics of hydrocarbons from deep reservoirs can be altered during
migration through the sediment by diverse abiotic and biotic processes. These include preferential
biological degradation of individual compounds, molecular fractionation during incorporation into
gas hydrates, and methane consumption mediated by the anaerobic oxidation of methane (AOM).
In order to evaluate processes affecting the fate of methane during ascend from the deep subsurface
towards shallow waters, we surveyed submarine high-flux hydrocarbon seep sites (e.g. mud
volcanoes, cold gas and oil seeps) in the northwestern and eastern Black Sea in recent years.
Investigations were targeted on hydrocarbon sources, gas hydrate abundances, seafloor features,
microbial communities, and properties of the hydrocarbon plumes in the overlying water body. For
this, hydroacoustic measurements, dives with underwater vehicles, precise seafloor sampling
including pressure coring, and water sampling were performed.

On the Ukrainian shelf carbonaceous structures emerge up to 4 m from the seafloor in an area at
230 mbsl in the anoxic water body. A combined lipid biomarker and microscopy approach
demonstrated that different AOM-performing consortia dominated microbial mats involved in
carbonate precipitation.

The continental slope offshore Georgia harbors a number of gas and oil seeps. At the Batumi seep
area in 840-mbsl gas hydrates filled extraordinary high fractions of up to 43% of the pore space in
sediments deeper than 0.9 m below seafloor. 4C_CH, analyses indicated de novo methanogenesis
in top sediments.

Key words: Black Sea, methane, gas hydrates, pressure coring, isotopes, methanotrophy
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Karasal ortamlarda metal sulfid minerallerinin oksidasyon biyojeokimyasi:
Izotoplar neler soyler ?
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Redox acisindan aktif siilfid su, toprak ve sediment igerisinde yaygin olarak bulunur. Farkly siilfiir
turleri siilfid (-2)’den siilfat (+6)’a genis aralikta valance degerlerine sahip oldugu icin, siilfiiriin
biyojeokimyasal dongiisii oldukca karigiktir. Ozellikle, metal sulfidlerin (6rn. FeS,, ZnS. PbS.
Cu,S) oksidasyonu ve ¢oziinmesi siilfiir dongiisiinii kontrol eden ana etmendir. Metal siilfidler,
kemoototrofik bakteriler tarafindan O,, NOs, Fe(Ill), ve Mn(IV) elektron alict olarak kullanilarak
oksitlendigi gibi, O,, Fe(Ill), Mn(I1V) ile kimyasal olarakta oksitlenebilmektedir. Oksijen ve siilfir
metal siilfidlerin oksidasyonuna katilan birincil elementler olmasindan dolay1, siilfatin durayli
izotoplari (O, S) reaksiyon ve oksidasyon mekanizmalari hakkinda nemli bilgiler saglamaktadir,
Genellikle, siilfidlerin diisiik pH kosullarindaki bakteriyel ve abiotik oksidasyonu ile iliskili siilfir
izotopik zenginlesme faktorii (e5-3 — 0 %o’e ) diisiiktiir. ™S degerlerine karsilik, siilfatin 80
degerleri metal siilfidlerin kimyasal ve biyolojik oksidasyonu sirasinda olusan siilfatin, degisik
oranlarda ¢oziinmiis oksijen icermesi nedeni ile onemli farkliliklar sergilerler. Calismalarimiz,
degisik cevresel kosullar altinda (aerobik, anaerobik, asirt tuzlu) farkli metal siilfidlerin biyolojik
ve kimyasal oksitlenmesi sirasinda olusan siilfatin, 8*S and §'0 izotop degerlerindeki degisimleri
belirleyerek metal siilfiir mineralleri i¢in oksidasyon/reaksiyon modellerini olusturmaktir.

Anahtar kelimeler: siilfiir, pirit, mikroorganizma, izotop, siilfat, kemoototrofik

Biogeochemistry of metal sulfide oxidation in terrestial environments : What
do isotopes tell us ?

Sulfur undergoes active redox cycling and is widespread in freshwater, soil, and sediment
environments. The biogeochemical cycling of sulfur is very complex, as different sulfur species
have a wide range of valence states from sulfide (2-) to sulfate (+6). In particular, the
biogeochemical oxidation and dissolution of metal sulfides (e.g., FeS,, ZnS, PbS, Cu,S) is a major
control on the sulfur cycle. Metal sulfides can be oxidized by chemoautotrophic bacteria utilizing
O3, NO3, Fe(I1I), and Mn(IV) as electron acceptors or rapidly oxidized abiotically with O,, Fe(I1l),
and Mn(IV) as electron acceptors . Stable isotopes (O, S) of sulfate provide important insights into
reaction mechanims and the oxidation process of sulfide because the elements oxygen, and sulfur
are the most important ones involved in this process. In general, sulfur isotope fractionation effects
associated with the oxidation of sulfide at low pH (<3) are small( (&5 -3 %o to 0 %o. In contrast to
§*'S values, the 8'%0 value of the sulfate produced during sulfide oxidation can vary considerably
due to differences in the relative amount of dissolved oxygen incorporated into sulfate and
differences in chemical versus biological oxidation. Our research investigates 8°*S and §'%0 values
of the sulfate produced by bacterial and abiotic oxidation of different metal sulfides (e.g., FeS,,
PbS, and ZnS) under varying environmental conditions (aerobic/anaerobic, salty). We will discuss
reaction mechanims of sulfide minerals based on our isotopic measurements.

Key words: Sulfur, pyrite, microorganism, isotopes, chemoautotrophic, sulfate
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Microbial Life in Extreme Environments: Linking Geological and
Microbiological Processes
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The last decade has seen extraordinary growth of Geomicrobiology, the interdisciplinary field
between Geology and Microbiology. Microorganisms have been studied in numerous extreme
environments on Earth, ranging from crystalline rocks from the deep subsurface, hypersaline lakes,
to dry deserts and deep-ocean hydrothermal vent systems. This talk reviews several active research
frontiers in Geomicrobiology that demonstrate the importance of linking geological and
microbiological processes in such studies: deep continental subsurface microbiology, microbial
ecology in saline lakes, microbial formation of dolomite, geomicrobiology in dry deserts, fossil
DNA and its use in paleo-environmental reconstruction, and microbial weathering of oceanic crust.

Key words: extreme environments, geological, links, microbial life.
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08 Mart 2010 Basyurt-Karakqgan (Elaz1g) Depreminin (Mw: 6.1) Kaynak Fayi
Uzerine Diisiinceler

Omer Emre, Tamer Y. Duman, Selim (")zalp, Hasan Elmaci

MTA Genel Miidiirliigii, Jeoloji Etiitleri Dairesi, 06520, Ankara
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8 Mart 2010°da meydana gelen M,,: 6.1 biiyiikliigiindeki Bagyurt-Karakogan depreminin ana sok ve
arter deprem lokasyonlari ile hasar dagilimi Dogu Anadolu Fayi (DAF)’ nin Palu-Bing¢l arasindaki
kesimine rastlar. Bu alanda, DAF’ nin genel geometrisinde, GOoyniik ve Palu segmentleri arasinda 45 km
uzunluk ve 20-25 km genislikte sikismali bir sigrama yapisi izlenir. Gokdere yiikselimi olarak
tammlanan bu - sicramada DAF'nda 17° lik dogrultu degisimi gergeklesir. Yiikselim icindeki aktif
tektonik yapilar, batida D-B genel dogrultulu ters fay ve kivrimlar, doguda ise DKD-BGB uzanimli ters
egim atim bilesenli sol yonlii dogrultu atimli fay ve kivrimlardan olusur. Yiikselimin batisinda yer alan
Palu segmenti 60 km uzunluktadir. Bu segmentte 1874 yilinda yiizey faylanmasi gelismistir. Segment
ti¢ alt boliime ayrilir. Segmentinin dogu ucu, sol yonde arali-asmali, uzunluklari 2-10 km arasinda
degisen alt fay parcalarindan olusur. Dogrultu atimli bu faylar Gokdere yiikselimi igindeki D-B
dogrultulu ters faylar ve kivrimlara birlesir.

Depremde yiizey faylanmasi gelismemistir. Bu nedenle yiizey verisine gore depremin kaynak fayi
tartismalidir. Ancak, ana sok lokasyonu, art¢1 depremlerin kiimelenmesi ve hasar dagihmi ile fay
geometrisi dikkate alindiginda 8 Mart 2010 depreminin Palu segmentinin alt parcalara ayrilan dogu
ucunda meydana geldigi soylenebilmektedir. Bu alanda sol yonlii dogrultu atimli iki fay pargasi yer alr.
Kuzeyde, Isaagilimezrasi ve Saribugday koyleri arasindaki fay pargast KS5°D dogrultulu ve 10 km
uzunluktadir. Yaklasik 9 km uzunluktaki giineydeki fay pargasi ise K60° D dogrultuludur. Yizey
bulgularma gore ana sok bu faylarin birinden kaynaklanmustir. Bolgesel fay geometrisi dikkate
alindiginda, son depremdeki stress transferi nedeniyle Gokdere yiikseliminde deprem tehlikesinin arttig1
sOylenebilir. Ayrica, Gokdere yiikselimine baglanan ve DAF na ¢apraz uzanan Bingol-Karakogan fay
zonu bolgede deprem tehlikesi artan faylardan biri olarak degerlendirilmektedir.

Anahtar kelimeler: Bagyurt-Karakogcan depremi, kaynak fay, sikismalr sigcrama, DAF

On the Source Fault of the 8 March 2010 Bagyurt-Karakocan (Elaz13)
Earthquake (Mw:6.1)

The locations of the main shock, after shock and damage distribution of the March 8, 2010 Basyurt—
Karakogan earthquake (Mw: 6.1) fall in Palu-Bingdl section of the East Anatolian Fault (EAF). In this
area, between Goyniik and Palu segments of the EAF, a restraining stepover of 45 km long and 20-25
km wide is observed. In this stepover which is known as Gokdere uplift, a deflection of 17° along the
general trend of the EAF is observed. The active tectonic structures in the Gokdere uplift are comprised
of reverse faults and folds in E-W direction in the west and of a left lateral strike-slip fault with reverse
dip-slip component in ENE-WSW direction and folds in the east. Palu segment locating west of
Gokdere uplift is 60 km-long. This segment ruptured in 1874 historical earthquake. It is divided into the
three sub-sections. The easternmost tip of the segment is formed left stepping en echelon sub-sections 2-
10 km in length. These faults are connected to the reverse faults and folds in direction of E-W in
Gokdere uplift.

No surface faulting was developed during the earthquake. For this reason, the source fault of the
earthquake is controversial based on the surface data. When, however, we consider the location of the
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main shock, cluster of the after shocks and the fault geometry, we can say that the 8 March 2010
earthquake occurred on the easternmost tip of Palu segment. There are two left lateral strike slip sub-
faults in the area. The first one trending of N55°E between Isaagilimezrasi and Saribugday villages is 10
km-long. The second one in the direction of N60E is about 9 km in length. Surface findings suggest
that the main shock was generated from one of these faults. When the regional fault geometry is taken
into consideration, it can be speculate that the earthquake risk in the Gokdere uplift increased due to
stress transfer by the last event. On the other hand, the Bingol-Karakogan fault zone which connects to
Gokdere uplift and extends transversally to the East Anatolian Fault has been assessed as one of the
fault with increasing seismic hazard.

Key words: Basyurt-Karakocan earthquake, source fault, restraining stepover, EAF.

08 Mart 2010 Basyurt-Karakocan (Elazig) Depremi

Dogan Kalafat
B.U. Kandilli Rasathanesi ve DAE, UDIM, 34684 Cengelkdy/ISTANBUL

Yerel saat ile 04:32°de Elazig iline bagh Basyurt-Karakogan bolgesinde biiytikligii KRDAE tarafidan
MI=6.0 olarak belirlenen siddetlice (Io=VII) bir deprem meydana gelmistir. Deprem s1§ odaklt (5 km.)
olup ozellikle Kovancilar-Bagyurt-Karakocan’da ve Elazig’da kuvvetlice, Giresun, Erzurum, Erzincan,
Batman ve civarinda da hissedilmistir.

Depremin oldugu bolge genel olarak deprem etkinliginin yogun oldugu bir alandir. Ozellikle 2003
Bingdl ve Piiliimiir Depremleri, 2004-2007 Sivrice —Elazig Depremleri son yillarda bolgede goriilen
onemli deprem etkinliklerindendir. Bolge genel anlamda Dogu Anadolu Fay Zonu (DAFZ)’nun etkisi
altindadir ve zonun da ozelligine bagli olarak bolgede ¢ok fazla sayida aktif irili, ufakli fay pargasi
bulunmaktadir. Depremin hizli yapilan odak mekanizmasi ¢oziimii genel dogrultusu KD-GB olan sol
yonlii dogrultu atimli bir faylanmayr ve Dogu Anadolu Fay Sistemi icerisinde meydana geldigini
gostermektedir.

Deprem etkinligi Kovancilar’m kuzeydogusundan Kayalik’a kadar olan bolgede ozellikle Okgular,
Asag1 Demirci, Kayalik mevkiinde kuzey doguya olan alanda etkili olmustur. Artg depremler ozellikle
giineybatida Karaman-Saribugday-Y .Mirahmet-Karasungur-A.Kanatl 1-Okgular-Kayalik arasinda K-KD
va dogru dagimustir.

Deprem sonrasi KRDAE tarafindan hizhi olarak ivme, maksimum ivme, hasar ve can kaybi haritalar
otomatik olarak 1 saat icerisinde iiretilmis ve Afete hizli miidahalede dnemli katk: saglanmistir.

Anahtar kelimeler: Deprem, Elazig, Dogu Anadolu Fayi, dogrultu atimli fay, odak mekanizmas
coziimii

March 08, 2010 Basyurt-Karakocan (Elazig) Earthquake

At local time 04:32 a.m, in Elazig Basyurt-Karakocan region magnitude MI=6.0 earthquake occured
with an intensity of (Io=VII). The earthquake was at shallow depth (Skm) which was felt strongly in
Kovancilar-Basyurt Karakocan and in Elazig, it was also felt in Giresun, Erzurum, Erzincan, Batman
and surrounding regions.

The region where the earthquake occured is seismicially active area in general. Especially 2003 Bingol
and Piiliimiir earthquakes and 2004-2007 Sivrice-Elazi§ earthquakes are important earthquake activities
observed in this region. The region in general is under influence of East Anatolian Fault Zone (EAFZ)
and related with properties of the zone, there are so many large and small fault segments in this region.
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The rapid focal mechanism solution show NE-SW left lateral strike-slip faulting occuring within the
East Anatolian Fault System.

The earthquake activitiy was felt in Northeastern part of Kovancilar to Kayalik, especially in Okgular,
Asagt Demirci, Kayalik region; it was effective towards north east. Afterschocks especially in
southernwest  between Karaman—Sanbugday—Y.Mirahmet—Karasungur»A.Kanatlx~()kgular-Kayallk
extended to N-NE direction. Within | hour after the earthquake, maximum acceleration, damage and
loss maps were quickly prepared by KOERI and made significant contribution to disaster management
responses.

Key words: Earthquake, Elazig, East Anatolian Fault, Strike-slip fault, focal mechanism solution

8 Mart 2010 Kovancilar (Elaz1g) Depremi (M, =5.9) Mikro-Deprem Gozlemleri

Onur Tan', M. Cengiz Tapirdamaz', Ziimer Pabuccu', Ahmet Yoriik', Cem Acikgoz',
Fatih Sevim', Aylin Karaaslan', Ali Cankurtaranlar', Ercan Aksoy?, Sefik Imamoglu’,
Orhan Kavak®, Murat Nurlu®, Semih Ergintav' & Sedat Inan'

"TUBITAK Marmara Arastima Merkezi, Yer ve Deniz Bilimleri Enstitiisii, TR-41470 Gebze, Kocaeli. Turkey
(E-mail: onur.tan@mam.gov.tr)
*Firat Universitesi, Jeoloji Miihendisligi Boliimii, TR-23119 Elazig, Turkey
’Dicle Universitesi, Maden Miihendisligi Boliimii, TR-21280 Diyarbakr, Turkey
‘Basbakanlik Afet ve Acil Durum Yonetim Baskanligi, TR-06530 Ankara, Turkey

Dogu Anadolu Fay Sistemi iizerinde 8 Mart 2010 (04:32 TS) meydana gelen Kovancilar (Elazig)
Depremi (M;=5.9) cevre kdylerde 6nemli hasara neden olmustur, TUBITAK MAM Yer ve Deniz
Bilimleri Enstitiisti ile BIB Afet Isleri Genel Mudiirliigii (Aralik 2009 itibari ile T.C. Basbakanlik Afet
ve Acil Durum Yo6netim Baskanligi) ve 14 bolge tiniversitesinin isbirligiyle “Ttirkiye’nin Deprem Riski
Yiiksek Jeo-Stratejik- ancak tektonik rejimleri farkli - Bol gelerinde Deprem Davraniginin Cok Disiplinli
Yaklagimlarla Arastirilmas” TURDEP projesini TUBITAK TARAL destekli olarak 2005 yili Kasim
aymndan bu yana siirdiirmektedir. Proje kapsaminda caligilan Marmara, Ege, Dogu Akdeniz ve Dogu
Anadolu bolgelerinde deprem 6ncesi-sirasi ve sonrasini anlamaya yonelik cok disiplinli arastirmalar
gergeklestirilmektedir. Diger yandan, TUBITAK MAM Yer ve Deniz Bilimleri Enstitiisii ve BIB Afet
Isleri Genel Miidiirliigii Deprem Arastirma Dairesi (DAD) 2006 yihinda baglayan DPT destekli
“Deprem Acil Gozlem Calismalari — DEPAR” projesi sayesinde alet ve ekip olusturma calismalarini
tamamlamis ve 2008 yili basi itibari ile tilkemizin herhangi bir yerinde meydana gelebilecek M>6.0
depremler sonrasi art¢1 deprem calismalarum gerceklestirmek lizere hazir hale gelmistir. Olusturulan
ekip, deprem sonrasi durumlarda deprem merkez iissiinde cok parametreli deprem bilgilerini aletsel
olarak toplamalayarak degerlendirmekte ve bu bilgileri de en kisa zamanda Kamuoyunun ve
Yetkililerimizin bilgisine sunmaktadir. Bu kapsamdaki ilk basarili calisma Bala (Ankara) Depremi
sonrasinda 20 Aralik 2007 — 28 Subat 2008 tarihleri arasinda gergeklestirilmistir (Tan vd., 2010,
Turkish Journal of Earth Sciences, TIJES, baskida).

Kovancilar Depremi’nin hemen ardindan ayni sabah bolgeye hareket edilmis ve 24 saat icinde deprem
merkez Ussti gevresine 6 adet yiiksek duyarlilikls istasyon  yerlestirilmistir. TURDEP  Projesi
kapsaminda (Elazig ve batisinda) konuslandirilmis yiiksek duyarhilikli deprem istasyonlar1 verileri de
mikro-deprem gozlemleri icin kullanilmaktadir. Tim istasyonlar GPRS iizerinden gercek zamanli veri
aktarimi yapmakta ve toplanan veriler giin icerisinde degerlendirilerek mikro-deprem lokasyonlari
belirlenmektedir. Mikro-deprem dagilimlari ana sokun fay diizlemi ¢oziimii (dogrultu 54°, egim 80°,
kayma acist 10°) ile uyumlu olarak K40-50D dogrultusunda dizilmektedir. Bu dizilim Dogu Anadolu
Fay Sistemi’nin bolgedeki uzanimi ile tam uyumlu degildir. Bolgede konuslu bulunan istasyonlarla
mikro-sismoloji  gozlemleri devam etmekte, elde edilen veriler farkls tekniklerle daha detayl
incelenmektedir. Mikro-deprem verilerinden elde edilen bil giler is18inda depremin ve meydana geldigi
fay segmentinin karakteristigi hakkinda yeni bilgiler edinilecektir.

Anahtar kelimeler: Artgr sarsinti, mikro-deprem, Elazig
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March 8 2010 Kovancilar (Elaz1g) Earthquake (M;=5.9) Microearthquake
Observations

Onur Tan', M. Cengiz Tapirdamaz', Ziimer Pabugcu', Ahmet Yoriik', Cem A¢ikgoz',
Fatih Sevim', Aylin Karaaslan', Ali Cankurtaranlar', Ercan Aksoyz, Sefik lmamo“glu3,
Orhan Kavak®, Murat Nurlu®, Semih Ergintav' & Sedat inan'

"TUBITAK Marmara Research Center, Earth and Marine Sciences Institute, TR-41470 Gebze, Kocaeli,
Turkey
(E-mail: onur.tan@mam.gov.tr)
2Firat University, Department of Geological Engineering, TR-23119 Elazig, Turkey
*Dicle University, Mining Engineering Department, TR-21280 Diyarbakur, Turkey
*Prime Ministry Disaster and Emergency Management Directorate, TR-06530 Ankara, Turkey

An earthquake (M;=5.9) occurred on March 8, 2010 (04:32 local time) in Kovacilar (Elazig)
causing important damages in the surrounding villages. TUBITAK MRC Earth and Marine
Sciences Institute (EMSI) has been carrying out “Multi-Disciplinary Earthquake Researches in
High Risk Regions of Turkey Representing Different Tectonic Regimes” (TURDEP) project since
2005 under TUBITAK TARAL financial support and in collaboration with Ministry of Public
Works and Settlement Disaster Affairs General Directorate (TR Prime Ministry Disaster and
Emergency Management as of December 2009) and 14 regional universities. Multidisciplinary
research has been accomplished in the Marmara, Aegean, Eastern Mediterranean and Eastern
Anatolian Regions within the scope of the project in order to comprehend the situation before,
during and after an earthquake. On the other hand, TUBITAK MRC EMSI and Ministry of Public
Works and Settlement Disaster Affairs General Directorate Earthquake Research Department
(DAD) have already completed the establishment of necessary equipment as well as training of
fast-deployment team for after-shock studies under the scope of “Urgent Monitoring Research after
an Earthquake” (DEPAR) project conducted between 2006 and 2009. DEPAR project was financed
by the State Planning Organization (SPO). The fast-deployment team evaluates multi-parameter
earthquake information based on instrumental data at environs of the main shock and disseminates
this information to the authorities and the public at the shortest possible time. The first successful
study was carried out after Bala (Ankara) earthquake between the dates December 20, 2007 and
February 28, 2008 (Tan et al., 2010, Turkish Journal of Earth Sciences, TJES, in print).

In the morning of the Kovancilar earthquake, a team took off to the epicentral region and within
24 hours of the main shock, six sensitive seismology stations were established around the
earthquake epicenter. Already existing seismology stations of the TURDEP project are also utilized
in this aftershock monitoring effort. All the stations transmit real time data via GPRS and all the
collected data are evaluated daily to determine spatial and temporal variations of micro-earthquake
activity in the region. Microearthquakes are lined up NE-SW direction probably along a fault
oriented 40-50NE which is in agreement with the fault plane solution of the main shock (direction
54°, slope 80°, slip angle 10°). This arrangement does not fully match with Eastern Anatolian Fault
System’s extension in the region. New information will be obtained on the earthquake and the
characteristics of the fault segment on which it occurred in light of the information obtained by
microearthquake data.

Key words: Aftershock, microearthquake, Elazig.
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Nature of Gravity flows and Nappe deposits during the Foreland basin
development in the Coniacian to Campanian time interval along NE Arabian
Plate Margin (Zagros-Iran)
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The Coniacian to Campanian time interval is associated with an active tectonic regime in the
northeastern part of the Arabian plate (Zagros foreland-fold thrust belt). This interval is
characterized by uplift, gravity flows and slumped deposits associated with radiolarite and
ophiolitic nappe. Along the main Zagros fault, this event is more intensive, where the santonian to
Campanian pelagic sediments are frequently interrupted by shedding of the pre-santonian deposits.
These gravity-flows contain lithoclasts of the underlying platform carbonates and become less
developed towards outer Zagros. The lithoclasts carry fauna with a reverse age order from
Coniacian to Neocomian. The sediments seem to have been eroded due to tilting of the Arabian
plate margin. The pelagic marls and slumped deposits continue up to the Lower Eocene at places,
and then grade vertically to shallow-water carbonates of the Jahrum Formation. Towards exterior
part of the Zagros (Khamir and Genow anticlines), the slumped units no longer are present in the
late cretaceous time. A SW-NE trending cross section, introduces three tectono-sedimentary
settings; a back bulge basin (Khamir Anticline), fore bulge basin (Genow Anticline) and fordeep
basin (Gahkum and Khush anticlines). Thickness of the santonian to Campanian marls and
interbedding gravity flows vary from a few tens to thousands of meters along the cross section. in
addition this time interval contains mafic to ultra-mafic rocks originated from radiolarite and
ophiolitic nappe, which is related to the obduction of the Neo-Tethyan oceanic sedimentary cover
onto the Arabian platform. in the se-most part of the Zagros (i, e., Khush and Faraghun anticlines),
these type of sedimentary features could also be influenced by Zendan fault movements during the
Senonian.

Key words: Zagros: Arabian plate; gravity flows; obduction; foreland basin
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Rheic SSZ Okyanusal Litosfer (320 My) kalintilari, [zmir-Ankara-Erzincan
Kenet Zonu, KD Tiirkiye: Refahiye-Erzincan Ofiyolitinden Yeni Jeokimyasal
ve Re-Os izotop Verileri

ibrahim Uysal', Yildirim Dilek®, Ender Sanfakloglu3, Thomas Meisel*
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Tiirkiye'nin kuzeydogusunda bulunan ve Refahiye-Erzincan Ofiyolitini (REO) olusturan st manto
peridotitleri ve ultramafik-mafik kiimiilatlara ait yeni jeokimyasal, Re-Os izotopu ve mineral kimyasi
verileri elde edilmis ve bu kayalarm Dogu Akdeniz Bolgesi'ndeki degisik okyanus kalintilarinin tektonik
evrimiyle olan iliskileri tartisilmustir. REO, Giineyde Gondwana’dan kopmus Torid-Giiney Ermenistan
kita seridiyle Kuzeyde Rodop-Pontid mikrokitasi arasmdaki {zmir-Ankara-Erzincan Kenet Zonu’nun
(IAEKZ) bir pargasidir. Bu ofiyolit, giiney ve kuzey dokanaklari boyunca kitasal platformlarin kenarlarina
tektonik olarak iki tarafli bindirmeler seklinde yerlesmistir. IAEKZ, genellikle Neotetis kokenli olarak
kabul edilmesine ragmen, yaslar1 Permo-Triyas’tan Geg Kretase’ye kadar degisen kita igi bazaltlari (KiB),
okyanus ortasi sirti bazaltlari (OOSB), adayay toleyitleri (IAT)-Boninit, okyanus adasi bazaltlari (OIB),
okynusal plato bazaltlari (LLIP) ve okyanusal litosfere ait pargalar icerir. REO, harzburjit ve dunitlerden
olusan iist manto peridotitleri, Moho gegis zonunu temsil eden ultramafik-mafik kiimiilatlar, izotropik
gabrolar, plajiyogranitler ve levha dayklarindan olusur. Ofiyolitik istifte volkanik kayaclar gozlenmez,
ancak yapisal olarak REOnin altindaki ofiyolitik melanjda yastik bazalt bloklarmna rastlaniimistir.
REO’de, abisal ve.yitim karakterli (SSZ) olmak tizere iki tip manto peridotitleri gozlenmistir. Daha az
tiiketilmis klinopiroksence zengin manto harzburjitleri, daha yiiksek Al (%1.75-2.12 Al,O5) ve Ca (%
0.43-1.53 CaO) iceriklerine sahip olup, Cr# degerleri 33.2-37.8 arasinda degisir. Bu abisal peridotitler,
ilksel tist mantonun OOS-tipi okyanusal kabuk olusumu sirasinda diisiik dereceli kismi ergimesi sonucu
olusan manto kalmtilarini temsil eder. Buna kargilik bazi peridotit ornekleri klinopiroksence oldukga fakir
olup, yitim (SSZ) peridotitlerinin karakteristik ozelligine uygun olarak ¢ok diisiik Al (%0.16-0.89 ALOs)
ve Ca (%0.07-0.77 Ca0) icermektedir. Bu 6rneklerdeki spinel fazlarinin Cr# degerleri 57.0-73.5 arasinda
olup, daha 6nceden kismen tiiketilmis peridotitlerin yiiksek dereceli kismi ergimesine isaret eder. Her iki
peridotit grubu diisiik REE igerikleriyle karakteristiktir. Abisal peridotitler, bazi trneklerde HNTE’ler
bakimmndan kismen zenginlesme gostermesine ragmen, genellikle Lu’dan Tb’ye diiz bir yonseme ve
Tb’den La’ya negatif bir yonseme sunarlar. Yitim-tipi (SSZ) tiiketilmis peridotit rnekleri benzer HNTE
iceriklerine sahipken ANTE ve ozellikle ONTE igerikleri abisal peridotitlere nazaran nemli Olgiide
tiiketilmistir. Bu peridotitlerin U-sekilli NTE dagilimlari yay-onii peridotitlerine benzemektedir. REO
manto peridotitlerinin PGE igerikleri diigiik olmakla birlikte gabrolarm PGE iceriklerine nazaran daha
yiiksektir. Bu peridotitlerdeki "’Os/"®Os izotop oram (0.1195-0.1240) tiiketilmis manto degerlerine
benzer olup, kiimiilat gabrolardaki orandan (0.2074-0.5842) ¢ok daha diisiiktiir. Manto peridotitleri ve
kiimiilat gabrolarin tiim kayag izotopik bilesimleri Re/"™®0s - ¥'0s/™0s izokron diyagraminda lineer
bir yonseme sunar. Bu omeklerden elde edilen 32016 Ma izokron yasi, ergiyik olusumu ve REO™ne ait
yitim karakterli (SSZ) ultramafik-mafik birimlerinin kristalizasyonunun Geg Karbonifer yasli olabilecegini
gosterir. Gondwana ve Avrasya Kitalari arasindaki Geg Karbonifer yash ve yitim karakterli (SSZ) manto
litosferinden elde edilen bu yeni bulgular; (1) Rheic Okyanus kalmtilarinin, Dogu Akdeniz Bolgesindeki
Tetis kusagma kadar gozlenebilecegine, (2) IAEKZ'nun, Rheic, Paleotetis ve Neotetis okyanusal
basenlerinde yarilma-siiriiklenme, sorgu¢ ve yitim-eklenir prizma tektonik ortaminda gelismis bircok
litosferik materyali igeren ¢ok heterojen karaktere sahip olduguna isaret eder.

Anahtar kelimeler: Refahiye-Erzincan Ofiyoliti, ultramafik-mafik seri, jeokimya, mineral kimyast, Re/Os-
izotoput
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Remnants of the Rheic SSZ Oceanic Lithosphere (320 Ma) Within the Izmir-
Ankara-Erzincan Suture Zone in NE Turkey: New Geochemical and Re-Os
Isotope Data From the Rehafiye-Erzincan Ophiolite

We report on new major-trace-REE and Re-Os isotope compositions and mineral chemistry data from
upper mantle peridotites and ultramafic-mafic cumulate rocks in the Rehafiye-Erzincan ophiolite (REO) in
NE Turkey, and discuss their siginificance for the tectonic evolution of various oceanic tracts in the eastern
Mediterranean region. The REO is part of the Izmir-Ankara-Erzincan Suture Zone (IAESZ) between the
Gondwana-derived Tauride-South Armenian ribbon continent to the south and the Rhodope-Pontide
micro-continent to the north. It shows bidivergent thrusting along its southern and northern boundaries,
resting tectonically on the margins of these continental masses. The IAESZ includes fragments of oceanic
lithosphere with WPB, MORB, IAT-Boninite, OIB and LIP affinities that range in age from the Permo-
Triassic to the latest Crecateous, although it is commonly interpreted as Neotethyan in origin. The REO
consists of upper mantle peridotites including harzburgite and dunite, ultramafic-mafic cumulate rocks
making up a transitional Moho, isotropic gabbro, plagiogranites, and sheeted dikes. Extrusive rocks are
missing in the ophiolite sequence but occur as blocks of pillow basalts in an ophiolitic mélange structurally
beneath the REO.

We have identified two types of upper mantle peridotites, abyssal and SSZ, in the REO. Less depleted,
clinopyroxene-rich mantle harzburgites have higher concentrations of Al (1.75-2.12 wt.% Al,Os) and Ca
(0.43-1.53 wt.% Ca0) and contain spinel phases with Cr# ranging between 33.2 and 37.8. These abyssal
peridotites represent a mantle residue of low degrees of partial melting of primitive upper mantle during
MOR-type oceanic crust formation. Some peridotite samples, on the other hand, are highly depleted in
clinopyroxene and display extremely low contents of Al (0.16-0.89 wt.% Al,Os) and Ca (0.07-0.77 wt.%
Ca0), characteristic of SSZ peridotites. Spinel phases in these samples have Cr# ranging between 57.0 and
735, indicating high degrees of partial melting (in a mantle wedge) of previously depleted peridotites.
Both types of peridotites are characterized by low REE contents. Abyssal-type peridotites display a flat
pattern from Lu to Tb and negative-flat pattern from Tb to La, although some samples show slight LREE
enrichment.  SSZ-type, depleted peridotite samples are characterized by nearly similar LREE
concentrations, whereas their HREE and especially MREE concentrations are significantly depleted with
respect to those of the abyssal peridotites. These rocks show U-shaped REE patterns, reminiscent of
forearc peridotites. The PGE content of mantle tectonites in the REO, although low, are significantly
higher than those presented by the cumulate gabbros. The '®'Os/"®0s isotope ratio of these peridotites
(0.1195-0.1240) is typical of the depleted mantle and much lower than those of the cumulate gabbros
(0.2074-0.5842). Whole-rock samples from the mantle tectonites and cumulate gabbros display a well-
defined linear trend in a "’'Re/"®0s vs. "'0s/"™0s isochron diagram. These samples collectively define an
isochron with a best-fit age of about 32016 Ma, suggesting that the melt evolution and crystallization of
the SSZ ultramafic-mafic units of the REO may be as old as the late Carboniferous. This new finding of a
late Carboniferous SSZ mantle lithosphere between the Gondwana and Eurasia continental masses in NE
Turkey indicates: (1) the existence of Rheic Ocean relics farther away in the Tethyan realm of the eastern
Mediterranean region than previously considered; (2) a highly heterogeneous character of the IAESZ,
containing some lithospheric material that evolved in rift-drift, plume and subduction-accretion tectonic
settings of the Rheic, Paleotethyan and Neotethyan Ocean basins.

Key words: Refahiye-Erzincan Ophiolite, ultramafic-mafic series, geochemistry, mineral chemistry,
Re/Os-isotope
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Beycam Yigisim Karmasig, KD Tiirkiye: 377 Milyon Yil Yash SSZ-tip
Okyanusal Litosfer Olusumu
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Dogu Pontidler’ in Paleozoyik temeli, Erken Karbonifer yash yiiksek sicaklik-diisiik basing
metamorfitleri ve bunlarla kesme dokanakli orta-ge¢ Karbonifer yasli I-tipi granitler ve yerel mafik
sokulumlar olmak iizere iki farkli yasta kaya grubu ile temsil edilir. Bunlarin disinda,
Giimiishane’nin Beygcam kdyii civarinda dar bir alanda fillit, metabazit ve tst mantoyu temsilen
hazburjit bilesiminde manto tektonitleri yiizeylemekte ve temele ait Ugiincii bir kaya grubunu
olusturmaktadirlar. Beycam yigisim karmasigi olarak adlandirilan birim, daha glineyde yer alan
lerzolitik bilesimdeki Pulur meta-ultramafitleri ile stratigrafik olarak denestirilebilir.

Beycam yigisim karmasigi ile Pulur meta-ultramafitleri, tim kaya¢ ana oksit, iz ve nadir toprak
clement (NTE) bilesimleri ve mineral kimyas: bilesimleri yani sira Re/Os izotopik bilesimleri
bakimindan incelenmislerdir. Pulur meta-ultramafitleri Al (2.16-4.10 % ag. Al,O3) ve Ca (0.94~
4.16 % ag. CaO) icerikleri bakimindan Beycam tektonitlerine gore Kismen yiiksek degerler
sergilemektedir. Yiiksek klinopiroksen igerigi, disiik Cr# degerli (12-26) spinel kristallerinin
varhgi ve kondrit degerlerine yakin NTE konsantrasyonlari ile agilmali bir tektonik rejimde
meydana gelen diisiik dereceli kismi ergime kalmtisi abisal peridotitlere benzemektedir. Beycam
tektonitleri ise, Pulur metaultramafitlerinin aksine, ¢ok diisiik Al (0.43-1.65 % ag. Al,O;) ve Ca (<
1.23 % ag. CaO) konsantrasyonlarma sahip olup, agir NTE igerikleri bakimindan da 10-15 kat
daha fazla tiiketilmislerdir. Hafif NTE igeriklerindeki goreceli zenginlesme ve Cr-spinel fazlarinm
kismen yiiksek Cr# (51-70) degerlerine sahip olmasi ile bir yitim zonu (SSZ) ortaminda olusan yay
onii peridotitlerine benzemektedirler. Kondrit degerlerine oranlanmis NTE diyagramlarinda Lu dan
Sm’a dogru gittikge artan tiiketilme, Bey¢am tektonitlerinin, bir yitim zonu ortaminda abisal
peridotitlerin yiiksek derecede kismi ergimesi sonucunda geride kalan manto kayalar
olabileceklerine isaret etmektedir. Bazaltlar ise, ok yiiksek Al (21-22 % ag. AlOs), yiiksek Ca
(11-12 % ag. Ca0), yiiksek hafif NTE igerikleri ve Sm’dan Lu’a dogru gittikge artan agir NTE
tiiketilmislikleri ile okyanusal kabugu olusturan kismi ergime iriinlerini temsil etmektedirler.
Kondrite oranlanmis platin grubu element (PGE) diyagramlarmda, Re konsantrasyonlari her iki
tektonit grubuna ait kayaclar icin belirgin bir tiiketilme sergilerken, bazaltlarda zenginlesmisdir.
Re/'®0s-"0s/"™0s diyagraminda biitiin érnekler 37748 milyon yila (Ge¢ Devoniyen) karsilik
gelen izokron yasi vermektedirler. Bazaltlari olusturan ergiyiklerin tist mantodan ayrilma yasi
olarak kabul edilen bu yas, yine bu kayaglara ait manto model yaslari (7pm = 372 ve 377 my) ile de
uyumludur.

Yukarida deginilen veriler, Beycam ve Pulur yorelerindeki ofiyolitik birimlerin Hersiniyen
orojenezi sirasinda kapanan bir okyanusal litosferin (Rheic Okyanusu?) kalintilart olduklarina
isaret etmektedir. Rheic Okyanusu’nun deniz tabani yayilimi sirasinda kismi ergime kalmtisi olarak
olusan abisal peridotitler (Pulur meta-ultramafitleri), okyanusal litosferin muhtemelen kuzey yonli
yitimi sirasinda olusan yitim karakterli ergiyikler ile etkilesime girmis ve tekrar ergiyerek bazaltlari
iiretmistir. Beycam tektonitleri, bu kismi ergimeden geriye Kkalan manto kayalar1 olarak
diistiniilmektedir. Yitim ortaminda iizerleyen litosferde yer alan bu kayaglar, okyanusal litosferin
Erken Karbonifer’de tamamen tiiketilmesi sonucu giineydeki Gondwana karasina eklenmis
olmalidirlar. Kitasal kabuktaki diger kayaglar ile birlikte ~330-320 my 6nce yiiksek sicakl 1k-diistik
basing metamorfizmasina ugradiktan sonra, Hersiniyen orojenezinin son iriinleri durumundaki I-
tipi granitler tarafindan kesilmislerdir.

Anahtar kelimeler: abisal tektonitler, yitim zonu, jeokimya, mineral kimyasi, Re/Os-izotopu
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Beycam Accretionary Complex, NE Turkey: SSZ-type Oceanic Lithosphere
Formation of 377 Ma

The Paleozoic basement of the Eastern Pontides is represented by Early Carboniferous high
temperature-low pressure metamorphics and Middle to Late Carboniferous I-type granitoids with local
mafic intrusions. Apart from these, phyllite, metabasite and mantle tectonite in harzburgite composition
crop out in a narrow field around the Beygam Villiage of the Giimiishane (NE Turkey) and form a third
rock group of the Paleozoic basement. This unit, named as Beycam accretionary complex,
stratigraphically can be correlated with the Pulur metaultramafics located in the further south.

Whole rock major, trace and rare earth elements (REE), and electron microprobe compositions of some
mineral phases as well as Re/Os-isotope compositions have been measured in the mantle tectonites of
the Beycam accretionary complex and Pulur metaultramafics, in order to determine the petrogenetic
processes responsible for their formation and tectonic environments in which they formed. Pulur
metaultramafics have relatively higher Al (2.164.10 % wt Al,O;) and Ca (0.944.16 % wt CaO)
concentrations. More abundant clinopyroxene content, very low Cr# (12-26) of the Cr-spinels, and REE
contents close to those of chondrite show that Pulur metaultramafics resemble to the abisal peridotites
left after low degree partial melting of primitive upper mantle during the formation of oceanic crust by
sea floor spreading. Beycam tectonites, unlike those of the Pulur metaultramafics, have very low Al
(0.43-1.65 % wt Al,O5) and Ca (< 1.23 % wt CaO) contents. Heavy REE contents were also depleted at
least 10-15 times more than those of Pulur metaultramafics. Relative enrichment in light REE
concentrations and moderate to high Cr# (51-70) of the Cr-spinel phases demonstrate that they
resemble to the fore arc peridotites, formed at a SSZ environment. Increasing depletion of REEs from
Lu to Sm indicates that Beycam tectonites have been formed as solid residue left behind from the hi gh
degree partial melting of abyssal peridotite in the subduction zone environment. Basalts are
characterized by very high content of Al (21-22 % wt ALLO3), Ca (11-12 % wt Ca0) and LREE, and
increasing depletion of HREE from Sm to Lu. This implies that the basalts are the products of high
degree partial melting of the upper mantle which formed the uppermost part of the oceanic crust. In
chondrite-normalized PGE diagrams, Re contents show marked depletions for the tectonites from both
the Beygam and the Pulur, whereas enriched in basalts. All the samples define an isochron age in the
diagram of "'Re/"™0s-"¥"0s/'*0Os, corresponding to 377+8 Ma (Late Devonian). This age, assumed to
be a removing age of partial melts from which the basalts formed, is also in accordance with the mantle
model ages (Tpm = 372 and 377 Ma) of the basalts.

Evidences stated above indicate that the metaophiolitic units of the Beycam and the Pulur areas are the
remnants of an ancient oceanic lithosphere (Rheic Ocean?) consumed during the Hercynian orogeny.
Abyssal peridotites*(Pulur metaultramafics) are suggested to be formed as residue of partial melting
during sea floor spreading of the Rheic Ocean. They were modified later by subduction-derived fluids
and produced basalts via re-melting of abyssal peridotites (Pulur) during the initiation of ocean closure,
probably, in a north-dipping SSZ environment. Beycam tectonites are thought to represent the solid
residue left behind this partial melting. These rocks located at the overriding lithosphere of subduction
zone should have been accreted to the Gondwana land in the south due to complete consumption of the
oceanic lithosphere. These ophiolitic units together with the other rocks in the continental crust were
subjected to high temperature-low pressure metamorphism at ~330-320 Ma, then intruded by I-type
granitoids of the last stage of the Hercynian orogeny.

Key words: abyssal tectonites, SSZ environment, geochemistry, mineral chemistry, Re/Os-isotope
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The Tectono-Stratigraphic Characteristics of Nappe Structures around Konya
and Ilgin Area in Kiitahya- Bolkar Dag: Belt
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In this study which is carried out between Konya province and Ilgin town, the tectonic units of
Bolkar Dag1 Unit, Yahyal Nappe, Aladag Unit and Bozkir Unit are observed from bottom to top.
All this nappes are covered by Neogene units unconformably.

The observable basement of Bolkar Dagr Unit is represented by Bastirik formation which consists
of Early-Middle Triassic schists, calcschists and metaconglomerates. This is followed by Middle-
Late Triassic Tozlutepe formation consisting of dolomitic recrystallized limestone and Late
Triassic Metrisyayla formation including schists and calcschists. Jurassic-  Cretaceous
Kocakkaletepe formation consisting of recrystallized limestone and dolomitic recrystallized
limestone overlies all these units unconformably.This formation is overlain by Late Cretaceous
Kaledere formation which cousists of schist, calcschist and blocks. Yahyali Nappe is composed of
Bozdag, Sizma and Kadmhani tectonic slices from bottom to top. In the basement of Bozdag
Tectonic Slice, Silurian Kirazli formation consisting of metashale and recrystallized limestone is
observed. Middle Devonian Ayraklitepe formation consisting of recrystallized limestone, dolomite
and metabasic intrusions tectonically overlies Kirazli formation and is overlain conformably by
Late Devonian Halici formation consisting of metashale, recrystallized limestone blocks and lenses
and metabasic rocks. Halict formation is overlain unconformably by Triassic Ardicli formation
consisting of metashale, calcschist, recrystallized limestone and metaconglomerate and Ardiclt
formation is also overlain unconformably by Jurassic- Cretaceous Tavsancidagtepe formation
consisting of recrystallized limestone and calcschist. The basement of Sizma Tectonic Slice is
represented by Early- Middle Triassic Kocatepe formation consisting variegated metashale,
metasandstone, recrystallized limestone and quartzite and is overlain unconformably by
Tavsancidagtepe formation. Kadinhani Tectonic Slice is composed of Ayraklitepe and Halici
formations conformably overlain by Kursunlu formation consisting metashale and recrystallized
limestone and Late Triassic Ertugrul formation consisting of metaconglomerate, metashale and
calcschist.

Aladag Unit is composed Late Permian Eldes formation consisting of limestone, shale and
quartzite, Early- Middle Triassic of Katarasi formation consisting of variegated shale, clayey
limestone, quartzite and dolomitic limestone, Jurassic- Cretaceous Loras formation consisting of
limestone and dolomitic limestone, Cretaceous Midostepe formation consisting of cherty limestone
and Yavca formation consisting of shale, clayey limestone and blocks. Bozkir Unit is composed of
Late Cretaceous Hatip Melange, Caywrbagi Ophiolite, Late Triassic- Jurassic Domuzdag Nappe
consisting megalodont bearing limestones and Jurassic- Cretaceous Giilbahar Nappe consisting of
cherty limestone. Lacustrine sediments and volcanic rocks of Neogene unconformably cover all
these nappes.

Key words: Iigin (Konya), Bolkar,Yahyali, Aladag, Bozkir, Nappe.
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Kiitahya-Bolkar Dag1 Kusagi’nda Yer Alan Konya ve Ilgin Yoresindeki Naph
Yapilarin Tektono Stratigrafik Ozellikleri

Orta Toroslar’in kuzey kesiminde Konya ili ve Ilgin ilcesi (Konya) arasindaki alanda yapilan bu
calismada birbiriyle tektonik iligkili en alttan itibaren sirasiyla Bolkar Dag Birligi, Yahyali Napi,
Aladag Birligi, Bozkir Birligi ile bu naplari uyumsuz olarak 6rten Neojen birimleri gozlenmistir.
Bolkar Dagi Birligi’nin goriiniir tabaninda Erken-Orta Triyas yash sist, kalksist ve
metacakiltagindan olusan Bastirik formasyonu, bunlarla uyumlu olarak Orta-Ge¢ Triyas yash
dolomitik rekristalize kiregtagindan olusan Tozlutepe formasyonu ile Ge¢ Triyas yash sist ve
kalksistlerden olusan Metrisyayla formasyonu yer alir. Rekristalize kirectasi ve dolomitik
rekristalize kiregtasindan olusan Jura-Kretase yash Kogakkaletepe formasyonu uyumsuz olarak
bulunmaktadir. Bunlarinda iizerinde Geg Kretase yaslt sist, kalksist ve bloklardan olusan Kaledere
formasyonu yer alir. Yahyali Napi alttan itibaren Bozdag, Sizma ve Kadinhani Tektonik dilimlerine
ayrilmaktadir. Bozdag Tektonik Dilimi’nin tabaninda metageyl ve rekristalize kirectasindan olusan
Siliriyen yash Kirazli formasyonu, iizerinde fayli dokanakli rekristalize kirectasi, dolomit ve
metabazik sokulumlardan olusan Orta Devoniyen yash Ayraklitepe formasyonu, bunlarla uyumlu
olarak metaseyl, rekristalize kiregtast blok ve mercekleri ile metabaziklerden olusan  Geg
Devoniyen yash Halici formasyonu, iizerinde uyumsuz olarak metaseyl, kalksist, rekristalize
kiregtasi ve metagakiltagindan olusan Triyas yasl Ardigli formasyonu ile uyumsuz olarak yer alan
rekristalize kirectasi ve kalksistlerden olusan Jura-Kretase yash Tavsancidagtepe formasyonlari
bulunmaktadir. Sizma Tektonik Dilimi tabanmda alacah metaseyl, metakumtasi, rekristalize
kirectagt ve kuvarsitlerden olusan Erken-Orta Triyas yash Kocatepe formasyonu ve iizerinde
uyumsuz olarak Tavsancidagtepe formasyonu bulunmaktadir. Kadinhani Tektonik Dilimi'nde altta
Ayraklitepe, Halici formasyonlari, iizerinde uyumlu olarak metaseyl ve rekristalize kirectasindan
olusan Karbonifer yasli Kursunlu formasyonu ile uyumsuz olarak yer alan metagakiltagi, metaseyl
ve kalksistlerden olusan Geg Triyas yash Ertugrul formasyonlari bulunmaktadur.

Aladag Birliginin tabanindan itibaren kiregtasi, seyl ve kuvarsitlerden olusan Ge¢ Permiyen yash
Eldes formasyonu, tizerinde alacali seyl, killi kirectasi, kuvarsit ve dolomitik kiregtasindan olugan
Erken-Orta Triyas yash Katarasi formasyonu, kirectasi ve dolomitik kirectasindan olusan Jura-
Kretase yasli Loras formasyonu ile Kretase yasli ¢ortlii kiregtaslarindan olusan Midostepe ile seyl,
killi kiregtast ve bloklardan olusan Yavga formasyonlar gozlenir. Bozkir Birligi, Geg¢ Kratese yasli
Hatip Melanji, Cayirbagi Ofiyoliti, Geg Triyas-Jura yash Megaladont’lu kiregtasindan olusan
Domuzdag napi, c¢ortli  kiregtasindan olusan  Jura-Kretase yash  Giilbahar napindan
olusmaktadir.Neojen’e ait golsel ¢okeller ve volkanik kayalar bu naplt birimleri uyumsuz olarak
ortmektedirler.

Anahtar kelimeler: /lgin (Konya), Bolkar, Yahyali, Aladag, Bozkir, Nap

46



63. Tiirkiye Jeoloji Kurultay: 5-9 Nisan (April) Ankara 63" Geological Congress of Turkey
Yazihan (Malatya) Batistmin Tektono-Stratigrafisi
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Bu calismada Dogu Toroslar sistemi igerisinde yer alan Yazihan-Hekimhan havzasinin bir
kesimini kapsayan Yazihan ve gevresinin tektono-stratigrafisi incelenmistir. Bolgede, Ust Jura’dan
Kuvaterner’e kadar gecen jeolojik donemlerde degisik yaslarda formasyonlar ylizeylemektedir.
Bolgenin temelini Ust Jura-Alt Kratese yasli Horasancal formasyonu olusturmaktadir. Geg
Kampaniyen sirasi ve sonrasinda olasilikla kuzeyden giineye dogru bindirmeler ile gelen
Hocalikova ofiyoliti temelde yer alan Horasanagal formasyonunu tektonik dokanakla
iizerlemektedir. Ge¢ Kampaniyen-Erken Maastrihtiyen’de tektonik aktivite ile denetlenen bir
havzada transgresif Hekimhan formasyonu havzanin kenar kesimlerinde (s1§ denizel-sahil ¢izgisi
cokelleri) cokelmistir. Hekimhan formasyonunu havzanin giineyinde Paleosen yash Medik
formasyonu agisal uyumsuzlukla iizerlemektedir. Medik formasyonunun iizerine Orta-Ust Eosen
yash ve genelde lagiin, kumsal, self ortamlarinda ¢okelen Tohma formasyonu agisal uyumsuzlukla
gelmektedir. Ust Eosen yash Leylek volkanitleri, Tohma formasyonunu volkanik aktivite ile
kesmekte ve uyumsuz olarak iizerlemektedir. Leylek volkanitlerin iizerine uyumsuz olarak
Akitaniyen yashi Cavus formasyonu gelmektedir. Burdigaliyen yasli Ansurgay formasyonu, Cavus
formasyonunu agisal uyumsuzlukla iizerlemektedir. Alt Miyosen yash Akyar formasyonu,
Ansur¢ay formasyonunu agisal uyumsuzlukla iizerlemektedir. Orta—Ust Miyosen yash Yamadag
volkanitleri altta bulunan birimler iizerinde uyumsuzlukla yer almaktadir. Yamadag volkanitleri
iizerinde, Orta Miyosen’de golsel ortamda ¢okelmis ve tektonik olarak aktif bolgeleri isaret eden
yumusak-sediman deformasyon yapilarint i¢eren Pargikan formasyonu yer almaktadir. Pargikan
formasyonu iizerinde ise Pliyo-Kuvaterner yash Misirdere formasyonu agisal uyumsuzlukla yer
almaktadir. Bolgedeki en geng birimler olan Kuvaterner yash aliivyon yelpazeleri, taraca ve
aliivyonlar diger biitiin birimler lizerinde agisal uyumsuzlukla yer almaktadr.

Bolgede incelenen ve tamimlanan stratigrafiye gore, Geg Maastrihtiyen ve Oligosen sonunda olmak
iizere 2 farkli donemde gelisen ana transgresif evreden soz edilebilir. Erken-Orta Miyosen
doneminden baslayarak giiniimiize kadar gegen zamanda sol yanal dogrultu atimh Malatya Fay
Zonu'nun etkisi, genc ¢okeller igerisinde gozlenmistir. Yine Geg Miyosen doneminde havzayi
sinirlayan Malatya Fay Zonu boyunca gelisen transtansiyonel ve transpresyonel hareketler etkisi
nedeniyle yersel ¢okiintii ve yiikselim alanlari gelismistir. Bu donemde, deniz etkisinden uzak
kesimlerde, fay zonu boyunca transtansiyonel etkilerle gelisen cokiintii alanlarda yersel kapali
havzalarda golsel c¢okelimler (Parcikan formayonu) gelismeye baglamustir. Pliyo-Kuvaterner
doneminde gelisen karasal ¢okellerin varhgr ikinci donem transgresif evreninin son dénemini
temsil etmektedir.

Anahtar Kelime : Malarya, Yazihan, stratigrafi, Malatya—Ovacik Fay Zonu
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Tectono-Stratigraphy of Western Yazihan (Malatya)
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Tectono-stratigraphy of some part of the Yazihan-Hekimhan basin within the eastern Tauride
system around Yazihan and its surroundings area have been investigated in this study. Various
formations ranking in age from Upper Jurassic to Quaternary are observed in the area.

Upper Jurassic-Lower Cretaceous age Horasangal formation the basement rock unit of the area.
Hocalikova ophiolites which probably thrusted into the area from North to the South during and
after late Campanian tectonically overlie the Horasancal formation. Hekimhan formation
transgresivelly deposited during late Campanian-early Maastrichtian around the tectonically
controlled basin to the edge of the basin (shallow marine-shore line sediments). Palaeocene age
Medik formation, overlies this unit with angular unconformity to the South of the basin. Middle-
Upper Eocene age Tohma formation that generally was deposited in lagon, beach and shelf
environments overlies the Medik formation with an angular unconformity. This unit is cut and
unconformably covered by volcanic activity of Upper Eocene Leylek volcanics. Aquitanian age
Cavus formation unconformably overlies the volcanics. Burdigalian age Ansurcay formation rests
on the Cavus formation with angular unconformity. Lower Miocene age Akyar formation overlies
the Ansurgay formation with angular unconformity. Middle-Upper Miocene age Yamadag
volcanics unconformably rests on the Akyar formation. Middle Miocene age Par¢ikan formation,
which deposited in a lacustrine settings presenting soft sediment deformations indicating
tectonically active areas, are seen on the Yamadag volcanics. Plio-Quaternary age Misirdere
formation unconformity rest on the Pargikan formation. Quaternary age alluvial fan, terrace and
alluviums are the youngest sediments of the area and unconformabl y rest on all the older units.
According to investigated and determined stratigraphy; two different transgressive stage can be
distinguished between Late Maastrichtian and by the end of Oligocene. The affects of left lateral
strike-slip Malatya Fault Zone from Early to Middle Miocene up to the recent period are observed
within the young sediments. Particularly, soft sediment deformation structures were formed in the
late Miocene and Pliocene sediments. Also, local depression and uplifting areas were formed due to
transtensional and transpressioal movements formed during late Miocene along the Malatya Fault
Zone that limits the basin. At this stage, lacustrine sediments, which was deposited at the
depression areas formed by the affects of transtension away from the marine areas along the fault
zone, started to evaluate (Pargikan formation). Presence of Plio-Quaternary terrestrial sediments
represent the end of the second transgressive stage.

Key words: Malatya, Yazihan, stratigraphy, Malatya—Ovacik Fault Zone.
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Ductile Transpressional Shear Zones in Mashhad granitoids, West of
Mashhad, NE Iran

Behnam Rahimi

Ferdowsi University of Mashhad, Department of Geology, Mashhad, Iran
b-rahimi@ferdowsi.um.ac.ir

In the northern slope of binalud mountains (eastern continuation of Alburz mountains), an
assemblage of metamorphic and ophilitc rocks are existing. This complex consists of upper
Paleozoic (probably Permian) to Triassic metamorphosed deep sea turbidities (including slates,
phylites, metagravacks and quartzite) and metamorphosed ophiolitc rocks (represented by
metamorphosed peridotite, gabbros, basalts, cherts and pelagic limestone). The rocks in this
assemblage which are known as remnants of paleo- tethys oceanic realm are metamorphosed under
green schist facieses condition and are affected by multiple deformation during Cimmerian
collision between Iranian microplate and Turan plate in late Triassic. The Mashhad ophiolitic and
metamorphic complex was intruded by Mashhad granitoids in three different episodes of
magmatisms. Dehnow pluton with diorite-granodiorite composition was intruded in earliest stage
of magmatism in late Triassic Norian (215+ 4My).This pluton is cut across by the NW-SE trending
ductile shear zones which are dominated by an intense ductile deformation. The rocks of the
Dehnow pluton along the shear zones are converted into mylonite and ultramylonite with steeply
dipping mylonitic foliation and gently plunging stretch lineation on it. Kinematic analysis of shear
sense indicators such as S-C fabrics, asymmetric folds, asymmetric porphyroclasts, mica fish and
domino-type fragmented porphyroclasts reveal that the ductile deformation is related to right lateral
reverse slip that may describe by transpressional deformation regime. the minerals in mylonitic
rocks shows variable microstructures .patchy to crosshatch undulose extinction, shear fracture,
deformation lamellae, subgrain formation, bulging dynamic recrystalization ( BLG) and subgrain
rotation recrystalization (SGR) in quartz grains, also subgrain formation , deformation twins,
flame-shaped pretties , dynamic recrystalization ( BLG) in feldspars , all indicated that the ductile
deformation have been tacking placed in 400-500 °C (upper green schist and lower amphibolites
facies conditions).

Key words: Shear zone, ductile deformation, Transpression, Mashhad metamorphic complex
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Deep Lithospheric Structures in Geodynamical Evolution of South Tien-Shan

Irina Sidorova

Institute of Geology and Geophysics of Uzbek Academy of Sciences
49, N. Khodjibaev Str., Tashkent, 100041, Uzbekistan
E-mail: sidoirina@yahoo.com

This paper present results of comprehensive analysis of the geological-geophysical data in
Uzbekistan using GIS&RS, whish show in the spatial interrelations between the peculiarities of the
Lithospheric structures of the region and geodynamic processes occurring there. Deciphering of
structural units of South Tien-Shan territory using space images allows us to reveal regional, deep
rooted lineaments, extending in latitudinal direction over Uzbekistan territory and neighboring
countries. These lineaments or zone of lineaments with anomalous geological objects widening
from 50 up to 250 km are originated from a significant heterogeneity of upper mantle. The
lineaments could penetrate the Earth up to deep lithosphere layers, inheriting a position of old fault-
lineament systems which origin related to Precambrian to Paleocene tectonic processes. Some of
these structural discontinuities are poorly expressed in surface geology, but can be detected by
remote sensed methods, as well as by the magnetic and gravity anomalies. This study was made
with complex geophysical and geological observations by the DSS-MOVZ profiles, that cross
Uzbekistan and revealed a number of features, which are characteristic of the upper mantle rocks,
rciated to morphology of bodies, their physical properties, consisting mainly in their contrasting
values for contiguous blocks, and general increased velocity and density of the rocks they contain.
Anomalous geological objects in Central Kyzylkum having anomalous high velocity and density
values have been mapped at different depths within Central Kyzylkum: Muruntau, Kokpatas,
Auminza-Beltau, Kuldjuktau, Darbazatau. The alteration zones, the tectonic lines and the circular
structures related to the cones and calderas determined these methods and checked by group truth
studies may be target areas to explore for some new deposits. New regional features have been
revealed: they include peculiarities of the Earth's crust's deep geological structure and spatial
distribution of deposits; they are contact areas of the Earth's crust geoblocks with anomalously high
and low seismodensity parameters. Mapping of these zones helps select new ways in the search for
mineral deposits.

Key words: lithospheric structures, anomalous geoobjects, mineral deposits
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Bolkar Daglar1 Giineyinde, Ecemis Fay Zonu’nun Jeolojik ve Tektonik
Ozellikleri

Kemal Zorlu', Erol Ozer® & Ulas inan Sevimli’®

"Adiyaman Universitesi, Kahta Meslek Yiiksekokulu, Kahta-Adiyaman
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*Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Mersin
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Bolkar Daglar1 giineyinde, Ecemis Fay Zonu'nun jeolojik ve tektonik ozelliklerini belirlemek
amact ile yapilan bu ¢alismada, arazi caligmalari ve uzaktan algilama galismalari ile Landsat 5TM
uydu goriintiisii kullanilarak jeolojik harita alimi ve ¢izgisellik analizi islemleri gerceklestirilmistir.
inceleme alaninda yiizeyleyen birimler yashdan gence dogru; Karagedik formasyonu (Triyas),
Cehennemdere formasyonu (Bajosiyen-Santoniyen), Mersin ofiyoliti (Kampaniyen-Maastrihtiyen),
Findikpinar1  karigigi  (Geg Kretase), Glizeller formasyonu (ilerdiyen-Kuviziyen), Gildirli
formasyonu (Oligosen-Alt Miyosen), Kaplankaya formasyonu (Alt-Orta Miyosen), Karaisali
formasyonu (Alt-Orta Miyosen), Giiveng formasyonu (Alt-Orta Miyosen) ve Altivyonlar
(Kuvaterner)’dir.

Yapilan cizgisellik analizi sonucunda, normal faylar, sintetik ve antitetik dogrultu atimli kiriklar ile
ikincil sintetik kiriklar tespit edilmistir. Normal faylar, K10-20B, sintetik dogrultu atimlt kiriklar,
K20-30D, antitetik dogrultu atimli kiriklar, K65-75B ve ikincil sintetik kiriklar K40-50D
dogrultularmda  konumlanmugslardir. Calisma alaninda tespit edilmis olan kiriklarin - biiytik
cogunlugu sintetik dogrultu atimli kirik niteligindedir ve bu kiriklarin biiyiik ¢ogunlugu, ana fay
zonuna yaklasik paralel konumlanmuglardir. Bolgede, Geg Kretase doneminde sikisma tektoniginin
ctkisi altinda olusmus ters faylar, Neotektonik dénemde dogrultu atimli sistem igerisinde yeniden
aktifleserek sintetik kiriklari olusturmuslardir. Calisma alaninda arazi calismalari ile tespit edilen
tim faylarda normal bilesenin bulunmast ve belirlenmis kiriklarin transtansiyonel, sol yonlii
dogrultu atimh bir fay zonunda gelismesi beklenen yapilarla uyumlu olmasindan dolayi, calisilan
bolge transtansiyonel nitelikli sol yonli bir dogrultu atimh tektonik rejim tarafindan
yonetilmektedir.

Antitetik ve sintetik dogrultu atimli kiriklar arasindaki agmin, ideal konumda olmasi beklenen (60°-
70°) aci degerinden daha biiyiik (90°-100°) olmasi, bolgenin transtansiyonel nitelikli, sol yonlii
dogrultu atimlr bir tektonik rejimin etkisi altinda, ilerleyen bir deformasyon evresinde oldugunu
gostermektedir.

Calisma alani ve civarinda konumlanmis olan Orta Anadolu Fay Zonu’un Namrun segmenti, zonun
genel dogrultusuna gore GB yoniine dogru donmiis, birbirine yaklagik paralel KD-GB uzanimli
faylardan olusmaktadir. Fay zonunun bu morfotektonik ozelliklerinin, dogrultu atimli fay
zonlarmin ug kesimlerini olusturan ve ana fay zonuna belirli bir ag1 ile birlesen atkuyrugu (horsetail
splay) yapist ile uyustugu ve bu faylarmn bir atkuyrugu yapisi olusturabilecegi yorumu yapimistir.

Anahtar kelimeler: Ecemis fay zonu, bolkar daglari, transtansiyon, ¢izgisellik analizi, uzaktan
algilama
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The Geologic and Tectonic Properties of the Ecemis Fault Zone, in the
Southern Part of the Bolkar Mountains

Geological mapping and lineament analysis were performed within the scope of this thesis study by
using the field and remote sensing studies including Landsat 5 TM image processing, in order to
determine the geologic and tectonical properties of the Ecemis Fault Zone in the southern part of
the Bolkar Mountains.

The geologic units, crop out in the examined region from older to younger are: the Karagedik
formation (Triassic), the Cehennemdere formation (Bajosian-Santonian), the Mersin Ophiolite
(Campanian-Maastrichtian), the Findikpiari Melange (Upper Cretaceous), the Giizeller formation
(Illerdian-Cuisian), the Gildirli formation (Oligocene-Lower Miocene), the Kaplankaya formation
(Lower-Middle Miocene), the Karaisali formation (Lower-Middle Miocene), the Giivenc formation
(Lower-Middle Miocene) and Alluvium (Quaternary).

Normal faults, synthetic and antithetic strike slip faults and secondary synthetic faults were fixed as
a result of the lineament analysis. Normal faults are oriented N10-20W, synthetic strike slip faults
N20-30E, antithetic strike slip faults N65-75W and secondary synthetic faults N40-50E direction.
Most of the faults fixed in the study area have a synthetic strike slip faults characters, most of those
faults are parallel to the main fault zone. Reverse faults of the study area developed under the
compressional tectonics during the Late Cretaceous were reactivated in the strike slip system
during the Neotectonic period and have formed the synthetic cracks. The study region has
controlled by the sinistral strike slip fault tectonic regime with transtensional characters, because all
designated faults of the study area has a normal components and determined cracks are in
trantensional characters, and those are concordant with the structures develop under the sinistral
fault zone. P

An angle between the antithetic and synthetic strike slip cracks is bigger (90-100°) than the
anticipated ideal position (60-70°) that point out the study region are found in the progradational
deformation level under the sinistral fault regime with a transtensional character.

The Namrun Segment of the Central Anatolian Fault Zone located in and vicinity of the study area
turns to SW, parallel to the general direction of zone, and is formed by roughly parallel, NE-SW
directed faults. Morphotectonical properties of the fault zone is concordant with horsetail splay
structure, which is evolved as a result of the cutting of the faults to the end of the strike slip faults
with a definite angle. It is interpreted that the faults of the region may form the horsetail splay.

Key words: Ecemis fault zone, bolkar mauntains, transtension, lineament analysis, remote sensing
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Giiney-dogu Kafkasyanmn Alpik Ortiigiiniin Azerbaycan Simirlarinda Tektonik
Laylanmasi

Kengerli Telet Nesrullaoglu (Talat Kangarli)

AMEA Geoloji Institutu, AZ-1143, Baki, Azerbaycan
tkangarli@gmail.com

Makalede Biiyiik Kafkasyanm Azerbaycan hissesinde aparilmis son jeoloji-jeofiziki arastirmalarin
sonuclarinin analizi esasinda onun yer kabugunun strukturuna ait umumilestirmeler ve derinlik ve
yeriistii strukturlarinin korrelyasyonu aparilmistir. ~ Sonug olarak bolgesel tektonik yeni agidan
arastirilmis ve tektonik bolgeleme aparilmustir. Yer katinda izlenilen tektonik zonalligin alp ¢okme
katinin ve Yuraoncesi temelin kurulusunda aydm izlenilmesi isbat edilmistir. Juradncesi temelin
seviyyesinde konsolide edilmis yer kabugunun kalinligi ve terkibi ile farklanan genel Kafkasya
istikametli tektonik bloklar (pilleler) izlenilmistir. Ik kez alpik ortiiyiin tiimiiniin, konsolide oldugu zann
edilen temelin de tektonik laylanmaya maruz kalmasi fikiri ileri siiriilmiis ve esaslandirimistir. Alp
cokme katini teskil eden dag kiitlelerinin birtarafli yerdegismeleri ve onlarin kuzeyden giineye dogru
iist-tiste gelen bir ka¢ tektonik ortii komplelerine laylanmasi tesfir edilmigtir. Saryajlarm olugmasi
uzunmiiddetli ve asamali prose gibi tesevviir edilerek alp deformasyonlarmin gesitli fazalart ile
elagelendirilmis, ii¢ sub-fazadan olusan Geg-Cimmerian, Austurya, Larami, Rodan ve Valah tektonik
fazalarinda olusmus tektonik ortii kompleleri tesfir edilmistirler. Miieyyenlestirilmigdir ki, Giiney-Dogu
Kafkasyanin giiney yamacindaki malum ayri-ayri tektonik ortiikler vahit Qovdaq-Sumgayit saryajmnin
hissesi gibi Abseron yarimadasinin cavan (Pliocene-Holocene) suhurlart altinda Hazar denizine dogru
izlenir. Kurudan izlenilen tektonik ortiik komplelerinin  Hazar ¢okekliginin  sirlarindaki
yerlestirilmesine ilk kez bakilmustir. Cesitli yasli tektonik ortiik komplekslerinin olusmasina Giiney ve
Kuzey-Kafkasya mikroplitelerin uzunmiiddetl psevdosubduksiyon karsilikli alakalarinin sonucu gibi
bakilir. Alp ¢okme katinin tektonikasmmn bu ciir tesfiri karbohidrojenlerin ahtarist istikamatlarmnimn
derinlik kirilmalar ve tektonik ortii komplekslerile ekranlagmis telelerin  miieyyenlestirilmesine
yoneltmege imkan yaratir. Hemginin tektonik laylarin siiriisme sathlart ve fay diigiinlerinde olusan
hareketlere cagdas seymikligin sebebleri sirasinda bakilir.

Tectonic-stratigrafication of the Alpine Cover of Southeast Caucasus
Mountains Within the Boundaries of Azerbaijan

Based on interpretation of latest geological and geophysical research data on mountain and foothill
South-East Caucasus the article serves to summarize information on earth crust structure and to
correlate the region’s deep and surface structure. Resultantly the different interpretation of regional
tectonics is given and region’s tectonic zonation is implemented with the deployment of new
approach. The research has identified the reflection of tectonic stratification in the structure of
alpine sedimentary cover and prejurassic basement. At the level of pre-Jurassic basement observed
are the tectonic blocks (steps) of Caucasus trend. It is stipulated that the entire alpine cover to
include its’” consoliated basement is subject to tectonic stratification. The article describes the one-
side shift of the rock masses with their tectonic stratification into several cover complexes
overthrusted upon each other in the North-South direction, as reflected in the internal structure of
alpine sedimentary cover. Overthrust emergency is deemed a longterm and staged process and
correlated with different phases of alpine deformations. The article is first to describe the tectonic
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cover complexes emerged within the three substages of later Cimmerian, Austrian, Laramian,
Rodanian and Valakhian tectonic phases. Separate well-known tectonic covers dislocated in the
southern slope of the South-East Caucasus are the intergral part of Govdag-Sumgait overthrust.
These covers underlay the young Pliocenic-Holocenic rocks of the Absheron peninsula and
continue towards waters of the Caspian Sea. The research was first to track the location of tectonic
cover complexes within the boundaries of Caspian mega-depression. The creation of different age
tectonic cover complexes is a result of longterm pseudo-subduction correlation between Southern
and Northern Caucasus microplates. Such interpretation of alpine cover tectonics helps determine
hydrocarbon exploration areas in the South-East Caucasus, and identify tectonically screened
deposits confined to the deep faults and flat foots of the cover complexes. Additionally the tectonic
layer movements occurred at the slide surfaces and fault knots are studied among causes of latest
seismicity.

Key words: rectonic stratification, deep structure, overthrust sheet

Kilikya Baseni’nin Plio-Kuvaterner Tektonik Yapilar: (Kozan Fayr)

S. Deniz Akhun', Giinay Cifci', Derman Dondurur’, Tiffany Piercey’, Bahar Kurtbogan®,
Ali E. Aksu’, Jeremy Hall®

" Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Inciralt, TR-35340, Izmir, Turkey
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Kilikya Baseni, giiney ve giineydoguda Misis-Kirenya cizgiselligi, kuzey ve kuzeybatida Toros
Daglari ve batida da Anamur-Kormakiti Bolgesi ile siurlandirilms bir sediman birikim alanidir.
Bu yay onii baseni, ilk basta Goksu daha sonra Seyhan, Ceyhan ve Tarsus nehirlerinin getirdigi
sedimanlar ile beslenmektedir. Bu basenin bulundugu Kuzeydogu Akdeniz Bolgesi bir¢ok tektonik
yapinin da etkisi altindadir. Bu tektonik yapilarin en 6nemlileri; basenin kuzeydogusunu etkileyen
Kozan Fay Zonu, basenin giineydogusunu etkileyen Misis-Kirenya Fay Zonu’dur. Calisma
alaninda, Plio-Kuveterner sediman kalinligi yaklasik olarak 2000 m’dir ve bu sedimanlar bolgenin
aktif tektonizmasindan dolayi deforme olmuslardir.

Kilikya Baseni’nin Plio-Kuvaterner tektonizmasinin ve Mesinyen Tuz Krizi'ndeki sediman
kalliginin arastirilmast igin 2008 yilinda Kilikya Baseni’nde K. Piri Reis arastirma gemisi ile
yapilan ¢alismada toplam 2000 km yiiksek ayrimli cok kanalli sismik yansima verisi toplanmustir.
Sismik veri, ¢alisma alaninin kuzeyinde dogrultu atimli bir fay sisteminin (negatif ¢igek yapisi)
varligint isaret etmektedir. Onceki calismalarda ortaya konulan tektonik haritalar ve bu calismada
yorumlanan sismik hatlar dikkate alindiginda bu fayin karada Adana Baseni’ni kuzeyden sinirlayan
Kozan Fayr’nin denizdeki uzantisi oldugu diisiiniilmektedir. Bu fay Miosen doneminde aktif hale
gelmis kuzeydogu giineybati uzanimlt bir faydir ayrica fay sisteminin genisligi kuzeydogudan
guneybatiya dogru gidildik¢e daralir. Calisma alanmmin sismik Kesitleri yorumlandiginda;
kuzeydoguda deniz tabaninda gozlenen bu fay sistemi, giineybatidaki yiiksek sedimantasyon
oranindan  dolayr deniz tabaninda degil daha derinlerde gozlenmektedir. Bu yiiksek
sedimantasyonun kaynagmin Goksu Nehri oldugu diisiiniilmektedir.

Anahtar kelimeler: Kilikya baseni, Kozan fayi, yiiksek ayrumli sismik yansima, negatif gicek yapisi
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Plio-Quaternary Tectonic Structures of Cilicia Basin (Kozan Fault)

Cilicia Basin is a sediment accumulation area delimited by Misis-Kyrenia Lineament in south and
southeast, Toros Mountains in north and northwest and Anamur-Kormakiti Zone in west. This fore-
arc basin is fed first by sediments drifting from Goksu River and then drifting from Seyhan,
Ceyhan and Tarsus Rivers. Cilicia Basin which is a part of Northeastern Mediterranean Region is
controlled by many tectonic structures; Kozan Fault Zone affecting northeast of basin and Misis-
Kyrenia Fault Zone affecting southeast of basin. In the study area, the thickness of Plio-Quaternary
sediments is around 2000 m and they are very deformed because of the active tectonism of the
region.

In order to study Plio-Quaternary tectonism and Messinian Salinity Crisis sediment thickness, 2000
km of multichannel high resolution seismic data are collected in Cilicia Basin with R/V K. Piri
Reis in 2008. Seismic data show the presence of a strike-slip fault system (negative flower
structure) at the north of the study area. In the light of tectonic maps created in previous studies and
seismic data interpreted in this study, it is though that this fault system is the offshore extension of
onshore Kozan Fault which limits Adana Basin from north. These northeast southwest oriented
faults have become active in Miocene and the width of this fault system narrows from northeast to
southwest. The fault system observed at sea bottom at northeast is no more observed at sea bottom
but distinguished at deeper part at southwest as a consequence of high sedimentation rate. The
cause of this sedimentation rate is thought to be Goksu River.

Key words: Cilicia Basin, Kozan Fault, high resolution seismic reflection, negative flower
structure.
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Upper Barremian- Lower Aptian Foraminiferal Record of the Shallow Water
Carbonates (Taft Formation) in North of Isfahan, Central Iran

Masoud Mousavian, Mohsen Yazdi-Moghadam, Farideh Amiri, Ali Amirkhani
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A complete section including Barremian- Aptian carbonates cropping out 90 Km north of
Isfahan,in Soh area was measured and sampled in detail. These strata are informally subdivided
into two lithostratigraphic units ( Sangestan and Taft formations).The section studied starts with a
polymictic conglomerate and red sandstones(Sangestan Formation),characterizing unconformable
contact between Lower Jurassic shale and sandstones(Shemshak Formation) and Lower Cretaceous
marine carbonates( Taft Formation).The Taft Formation consists of thick bedded to massive
carbonates interbedded with marine marl and marly limestones .The Formation is conformably
topped by green to gray calcareous shale interbedded with thin to medium bedded argillaceous
limestones being of ?Late Aptian age. The limestones of the Taft Formation are characterized by
presence of agglutinating larger benthic foraminifera, among them orbitolinids are the main and
more important representatives of the foraminiferal association. The identified taxa belong to 12
genera including Montseciella arabica, Palorbitolina lenticularis, Praeorbitolina wienandsi,
Mesorbitolina lotzei, Orbitolinopsis simplex, Trocholina odukpaniensis, Neotrocholina aptiensis,
Vercorsella arenata, Haplophragmoides globosus, Charentia cuvillieri and  Arenobulimina
corniculum.

Based on chronostratigraphic value of the identified taxa, the Late Barremian- Early Aptian age
was ascribed to the carbonate sedimentary sequence of the Taft Formation in the area investigated.

Keyword: Orbitolinids, Barremian, Aptian, Taft Formation, Central Iran,
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