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Kurultaya Cagri

1947 yilindan beri siiregelen ve iilkemizin yer bilimleri alanindaki en koklii, saygin ve bilimsel
organizasyonu olan Tiirkiye Jeoloji Kurultayi’nin yetmisbirincisi 23-27 Nisan 2018 tarihleri
arasinda ODTU Kiiltiir ve Kongre Merkezi’nde gergeklestirilecektir.

Kurultaym bu yil 6ne ¢ikarilan ana temasi “Jeoloji ve Saglik”tir. Bu nedenle bilhassa Tibbi
Jeoloji, Cevre Jeolojisi vb. konularda 6zel oturumlar ve paneller diizenlenecek, Kurultay siire-
cinde ilging konu ve konuklar olacaktir.

Tiim canlilarin yasam alani; biyosfer, troposfer, hidrosfer ve litosfer katman(?)larinin etkisi
altindadir ve kokensel agidan bu katmanlarin tiimii yakin iligkili olup birbirlerini etkilerler.
Bu bakimdan bir biitiin olarak ele alindiginda bu katmanlarin ortak etki alani tek bir fenomeni
ortaya koyar: Biyojeokimyasal ortam! Ister bilimsel ve isterse felsefi agidan ele almsimn “Su
icinden aktig1 kayalarla ayni kalitededir” 6nermesi dogru ise; tiim canli varliklarin ve bu arada
insan sagliginin i¢inde yasadigimiz “biyojeokimyasal ortam”dan etkilenmemesi diisiiniillemez.
Bu biyojeokimyasal ortamin incelenmesi jeolojinin temel ugraslarindan sadece biridir ve bu
ortamdan etkilenen canli varliklarin saglik sorunlart ise medikal bilimlerin (tip, veterinerlik,
vb.) temel ugrast alanidir. Son 50 yil i¢inde bu bilgi ve bilin¢le Diinya’nin pek ¢ok tilkesin-
de bir disiplinler aras1 aragtirma alani ortaya ¢ikmistir: Tibbi Jeoloji! Ulkemizde son yillarda
onemi anlagilan ve hizla gelismeye baslayan bu alan; jeoloji ve tip alanlar1 arasinda 6nemli bir
arakesit olusturmus, ortak projeler gelistirilmeye baslanmistir. Giderek sanayilesen ve iginde
yasadig1 dogal biyojeokimyasal ortami degisime ugrayan canli yasam ortamini korumak ve
saglikli kalabilmelerini saglamanin en dnemli kosullarindan birinin jeoloji ve saglik bilimle-
rinin arakesit alaninin genigletilerek yeni ortak caligma alanlariin gelistirilmesiyle miimkiin
olacagi kanaatindeyiz. Bu bakimdan bu yil yapilacak olan Kurultay’imiza jeoloji bilimleri
yant sira tip, veterinerlik, biyoloji, ziraat, cografya, kimya gibi bilim dallarindan da katilim ve
katk1 beklemekteyiz.

Kurultay’in geleneksel temel konulari olan Bolgesel Jeoloji, Temel Jeoloji, Uygulamali Jeolo-
ji, Ekonomik Jeoloji, Afet ve Afet Yonetimi gibi konular her yil oldugu gibi bu Kurultay’da da
yerlerini korumaktadirlar. Yetmisinci Kurultay’da ilk kez yapilan “Ogrenci Oturumu” bu yil
“Gelecegin Yerbilimcileri” ad1 altinda gelistirilerek siirdiiriilecektir. Bunun yani sira bu yil ilk
kez bir “Ustalar Oturumu” diizenlenecek, bu oturumda ge¢miste yerbilimleri alanlarinda fiilen
hizmet vermis lilkemizin duayen isimleri bilimsel, tarihsel, felsefe igerikli konugmalariyla de-
neyimlerini paylasacaklardir.

Diizenleme Kurulu olarak; jeoloji bilimleri ve bilhassa “Jeoloji ve Saglik” konularryla dog-
rudan ya da dolayli ilgili olan tiim bilim insanlarini Kurultay’imiza en samimi duygularimiz-
la davet ediyor ve Kurultay’in bir pargas: olmalarimi istiyoruz. Ayrica, Kurultay i¢inde 6zel
oturum diizenlemeye ya da sergi, panel sosyal etkinlik tertiplemeye goniillii olmalarindan da
mutluluk duyacagimizi belirtmek isteriz. Yolu bilimden ve iyilikten gecen herkesi yetmisbi-
rinci kez diizenlenecek olan Tiirkiye’nin en koklii bilimsel toplantisina; 71. Tiirkiye Jeoloji
Kurultayi’na bekliyoruz...

Diizenleme Kurulu adina
Erding¢ YIGITBAS



Call for Papers/Invitation

The Geological Congress of Turkey, which began in 1947 and is a long established, respected
scientific event for earth sciences in Turkey, will be held for the seventy-first time at the METU
Culture and Convention Center on 23-27 April 2018.

This year the main theme of the conference is “Geology and Health”. Therefore, special ses-
sions and panels will be organized related to the fields of Medical Geology, Environmental
Geology, etc. Interesting topics will be discussed and important guests will join us during the
conference.

The common living environment of all living organisms is under the influence of the biosphere,
troposphere, hydrosphere and lithosphere, and in truth all these layers are closely related and
affect each other. When taken as a whole in this respect, the common domain of these layers
encompasses a single phenomenon: The Biogeochemical Environment. Whether scientific or
philosophical, if the statement “the quality of water is the same as the rocks it passes through”
is true; it is impossible that the health of all living beings and human health are not affected by
“biogeochemical environment”. The examination of this biogeochemical environment is only
one of the main tasks of geology and the health problems of the living beings affected by this
environment are included in the basic field of medical sciences (medical, veterinary, etc.). In the
last 50 years, with this knowledge and consciousness, an interdisciplinary field of research has
emerged in many countries of the world: Medical Geology! This area, which has been evolving
in our country in recent years and has begun to develop rapidly, forms an important intersection
between geology and medicine, and common projects are being developed between these two
sciences. We believe that the most important conditions for preserving and maintaining the
natural biogeochemical environment of all living beings, that is increasingly industrialized and
inhabited, will be made possible by expanding the intersection of geology and health sciences
and developing new multidisciplinary work areas. In this regard, we expect participation and
contribution of all scientists from medical and veterinary sciences, biology, agriculture, geog-
raphy and chemistry, as well as the geological sciences, at our congress this year.

The traditional foundational subjects of the Congress, such as Regional Geology, Basic Geo-
logy, Applied Geology, Economic Geology, Disaster and Disaster Management, will be discus-
sed at this Congress as usual. The “Student Session” which was held for the first time at the
seventieth conference will continue this year under the name of “Geoscientists of the Future”.
For the first time this year a “Master’s Session” will be held, in which the veteran names from
our country who have served in the field of geoscience in the past, will share their experiences
in scientific, historical and philosophical talks.

As the Organizing Committee; we sincerely invite all scientists who are directly or indirectly
related to geological sciences, and in particular “Geology and Health”, to our congress and
gratefully encourage participation at the congress. We would also be happy to hear from any
volunteers who wish to organize a private session or an exhibition, panel or social event within
the congress.

We invite all with an interest in science and goodness to this long-established scientific meeting
in Turkey, organized for the seventy-first time, the 71% Geological Congress of Turkey...

On behalf of the Organizing Committee
Erdin¢ YiGiTBAS



ONSOZ

1947 yilindan beri siiregelen ve tilkemizin yer bilimleri alanindaki en koklii, saygin ve bilim-
sel organizasyonu olan Tiirkiye Jeoloji Kurultay1'nin yetmis birincisini bu y1l 23-27 Nisan
2018 tarihleri arasinda ODTU Kiiltiir ve Kongre Merkezi'nde gerceklestiriyor olmanin hakli
gurur ve heyecani igindeyiz. Alt1 giin siirecek ve yerbilimleri alaninda iilkemizin en eski
uzun soluklu bu bilimsel séleni hepimize kutlu olsun. Bdyle dnemli bir bilim s6lenini diizen-
leme gorevini bize veren TMMOB Jeoloji Miihendisleri Odasi (JMO) kurullarina Diizenle-
me Kurulu olarak tesekkiir ederiz. Bu vesileyle asil ve en basta tesekkiir ve siikranlarimiz;
71 yildir bu kurultaylarin gerceklesmesine katki veren tiim yerbilimci meslektaslarimizadir.

Tiirkiye Jeoloji Kurultaylart JMO 6nderliginde her yil giderek artan diizeyde katilimla, her
seye ragmen, varligini ve coskusunu siirdiirmeye devam etmektedir. Bu itibarla Kurultaylar
giderek tiim yerbilimleri camiasina mal olmus olup iilkemizdeki tiim yerbilimcileri kucakla-
yan bir bilim sdleni olarak kutlana gelmektedir. Bugiin hicbir kisi ya da kurumun bu en bii-
yiik bilim sdlenini tek basina sahiplenmeye hakki olmadig1 gibi; yok etmeye, zayiflatmaya,
itibarsizlastirmaya da hakki yoktur.

Kurultaym bu y1l 6ne ¢ikarilan ana temasi “Jeoloji ve Saghk”tir. Bu nedenle bilhassa Tibbi
Jeoloji, Cevre Jeolojisi vb. konularda 6zel oturumlar ve paneller organize edilmis, toplumu
ilgilendiren farkli konularin tartigilmasi tercih edilmis ve konularinda yetkin konuklar davet
edilmistir. T1bbi Jeoloji {ilkemizde son yillarda 6nemi anlasilan ve hizla gelismeye baslayan
interdisipliner bir arastirma alanidir. Bu alan; jeoloji ve tip bilimleri arasinda dnemli bir
arakesit olusturmakta olup, yakin zamanlarda iilkemizde de bu alanda ortak projeler gelisti-
rilmeye baslanmistir. Giderek sanayilesen ve iginde yasadigi dogal ortami degisime ugrayan
canlilarin yagamini korumak ve saglikli kalabilmelerini saglamanin kosullarindan biri; jeo-
loji ve saglik bilimlerinin arakesit alaninin genisletilerek yeni ortak ¢alisma disiplinlerinin
olusturulmasidir. Bu bakis agisiyla; bu yil Kurultay’imizda jeolojinin yani sira cografya,
gevre, meteoroloji, klimatoloji ve bilhassa tip alanindan ¢ok sayida ve diizeyli bildiriler yer
almig, paneller diizenlenmistir. Diizenleme asamasinda Tiirk Toraks Dernegi’nin maddi ve
bilimsel destegi olmustur. Dernek Yoneticileri ve mensuplari ile Kurultay Agilis Konferan-
sin1 verecek olan Sayin Prof. Dr. Muzaffer Metintas’a tesekkiir ederiz.

Kurultay'in geleneksel temel konular1 olan Bolgesel Jeoloji, Magmatizma, Uygulamali Je-
oloji, Ekonomik Jeoloji, Kiiltiirel Jeoloji, Afet ve Afet Yonetimi gibi konular her yil oldugu
gibi bu Kurultayda da énemini korumaktadir. Yetmisinci Kurultay'da ilk kez yapilan “Og-
renci Oturumu” bu y1l “Gelecegin Yerbilimcileri” ad1 altinda gelistirilerek siirdiiriilmustiir.
Lisans ve lisansiistii 6grencilerinin danigmanlariyla birlikte hazirladiklari sunumlarin yer
aldig1 Gelecegin Yerbilimcileri oturumlarinda, yillarini jeolojiye vermis meslektaslarimiz ve
hocalarimizla en geng kusak meslektaglarimiz bir araya getirilmistir. Nitekim, bu y1l ilk kez
bir “Ustalar Oturumu (Emekli Yerbilimciler)” diizenlenmis olup gelecegin yer bilimcileri
ile meslege yillarin1 vermis jeoloji miithendislerinin bir araya gelerek birbirlerini dinleme
imkani1 bulabilecekleri bir ortam olusturulmustur.

Yetmis bir yillik ge¢misi olan bu Kurultay’in bir diger yeniligi ise bu y1l ilk kez diizenlenen
“75. Y1l Siikran Oturumu” dur. Bu oturumun amact; jeoloji bilimine ve Tiirkiye jeolojisinin
anlagilmasina 6nemli katkilarda bulunmus, jeoloji miithendisleri ve akademisyenler yetistire-
rek iilkemizde jeoloji biliminin gelecegine yatirim yapmis yerbilimcilerden, 75 yasinin iize-
rinde olup, halen 15181yla aydinlatma heyecani i¢indeki bir duayen meslektas biiyiigiimiize



stikranlarimizi sunmaktir. Bu y1l; 75. Y1l Siikran Oturumu, bu niteliklerin tiimiine sahip oldugu
inancinda oldugumuz Prof. Dr. Yiicel YILMAZ adina diizenlenmistir. Diizenleme Kurulumuz
bundan sonra yapilacak Kurultaylarla bu uygulamanin bir gelenek haline getirilmesi gerektigi
inancindadir. Her Kurultay doneminde 75 yasini gegmis, kendilerine siikran borglu oldugumuz
6nemli bir yerbilimei bilyligiimiiz mutlaka olacaktir. Kendilerine, hak ettikleri bu saygiy1 gos-
termemiz ve siikranlarimizi ifade etmemiz i¢in “75. Y1l Siikran Oturumu”nun diizenlenmesi
iyi bir vesiledir.

23-27 Nisan 2018 tarihleri arasinda ODTU Kongre Merkezindeki 7 salonda 349 sozlii ve 67
poster olmak {izere toplam 416 bilimsel bildiri sunulacaktir. Bildirili katilimer sayisi toplam
500 tin {izerinde olup bunlardan yaklasik 50 kadar1 yurtdisi adresli katilimcilardir. Ayrica Ku-
rultay sonunda 3 arazi gezisi planlanmistir. Kurultayda yapilacak sunumlarda 110 Oturum
Yiriitiictisii ve bunlara ait oturumlari yonetmek iizere 147 Oturum Bagkani gérev almistir. Bu
nitelikleriyle de Jeoloji Kurultaylari, eski ve koklii olmasinin yani sira; ilkemizin en biiyiik ve
6nemli bilimsel organizasyonlarindan biridir. Bu organizasyona bu niteligini kazandiran tim
katilimeilara ve isimlerini bu kitabin ilgili sayfalarinda bulabileceginiz tiim Oturum Yiriitiici-
leri ve Oturum Baskanlarina tesekkiir ederiz.

Bilinmelidir ki; bu toplantilarin bu denli uzun soluklu, genis katilimli ve sorunsuz gergek-
lestirilmesinde TMMOB Jeoloji Miihendisleri Odas1 ve onun degerli yoneticilerinin katkisi
tartistlmaz 6nemdedir. Zorlu oldugu kadar, serefli bir hizmet olan 71. Tiirkiye Jeoloji Ku-
rultay1’nin diizenlenmesi gorevini tarafima tevdi eden JMO Yonetim Kurulu ile Bilimsel ve
Teknik Kurul Uyelerine Baskan Sayin Hiiseyin Alan’in sahsinda igtenlikle tesekkiir ederim.
Bu ciimleden olarak bundan dnceki Kurultay Diizenleme Kurulu Baskan ve iiyelerinin bu siir-
diiriilebilirlik ve kalite diizeyindeki katkis1 unutulmamalidir. Kendilerine tesekkiir bor¢luyuz.

Ulusal Egemenlik ve Cocuk Bayramina rastlayan Kurultaym agilis giiniinde; gelecegimize
umutla bakmamiza vesile olan ODTU Koleji dgrencilerine, Kurultayimizin agtlisini yaptiklari
ve ¢ok degerli katkilart nedeniyle sevgi ve siikkranlarimizi ifade etmek isterim.

Hazirliklar: bir yila yakin bir zaman alan Kurultay diizenleme ¢aligmalar1 gercekten zor ve
sabirla siirdiiriilmesi gereken bir karsiliksiz hizmet siirecidir. Ulkemizin tiim jeoloji miihen-
disi meslektaglarimizi kucaklayan bir organizasyon olmasi nedeniyle de ciddi sorumluluk ve
yikiimliiliik gerektiren bir siiregtir. Bu stirecte bu yiikii benimle paylasarak calismanin her
asamasinda Kurultay’in basarisi i¢in biiyiik ¢aba gosteren 71. Tiirkiye Jeoloji Kurultay: Dii-
zenleme Kurulu Baskan Yardimcilart Prof. Dr. Alper Baba ve Prof. Dr. Yener Eyiiboglu’na,
Kurultay Sekreterleri Dr. Fatma Toksoy Koksal, Dr. Tiirker Kurttag ve Dr. Mustafa Avciog-
lu’na, ayrica Diizgiin Esina (Sosyal ve Kiiltiirel Etkinlikler), Sinem Cetinkaya (Sosyal ve Kiil-
tiirel Etkinlikler), D. Malik Bakir (Sayman), Damla Arik (Sayman), ilhan Ulusoy (Basin ve
Halkla iliskiler) ve Zeynep Yelda Cuma’ya (Basin ve Halkla iliskiler) candan tesekkiir ederim.

Mustafa Kemal Atatiirk’iin “hayatta en hakiki miirsit ilimdir, fendir” anlayis1 15181nda jeoloji

miihendislerinin bu koklii gelenegini daha da gelistirerek siirdiirmesini temenni eder, bu bilim
senligi gelenegimizin daha yillarca siirmesini dilerim.

Erdin¢ YIGITBAS

71. Tiirkiye Jeoloji Kurultayr Baskam



PREFACE

Continuing since 1947 and one of the most well-established, respected and scientific events in
the country, we are rightly proud and excited to be hosting the seventy-first Turkish Geological
Congress this year from 23-27 April 2018 at METU Culture and Congress Center. Congratula-
tions to all on this week-long earth science celebration in Turkey. The Organizing Committee
would especially like to thank the Chamber of Geological Engineers (JMO) for giving us the
opportunity to organize this important scientific celebration. In this way, our principal and
initial thanks and gratitude are extended to all our earth science colleagues who have contribu-
ted to this congress for over 71 years. And here today, we respectfully greet you all, who are
continuing the earth science tradition in our country by participating in this meeting.

The Turkish Geological Congress, led by the JMO, continues and sustains enthusiasm with
increasing levels of participation each year in spite of everything. In this respect, the congress
belongs to the whole of the earth science community, celebrated as a scientific feast embracing
all earth scientists. Today, just as no one person or organization alone has the right to claim the
largest scientific celebration; they have no right to destroy, weaken or discredit it.

The main theme of this year’s congress is “Geology and Health”. As a result, special sessions
and panels are organized around the topics of Medical Geology and Environmental Geology,
etc. inviting interesting topics and guests. The importance of Medical Geology has been re-
cognized in our country in recent years and this interdisciplinary research area has begun to
rapidly develop. This area forms an important intersection of geological and medical sciences
with common projects being developed in Turkey in recent times. One of the most important
conditions to protect living organisms and ensure they remain healthy as the natural envi-
ronment changes and becomes more industrialized is the broadening of the intersection of
geological and health sciences to form new shared study areas. From this aspect, our Congress
this year includes many panels and poster sessions not just about geology, but also geography,
environment, meteorology, climatology and especially the field of medicine. There was the
financial and scientific support of the Turkish Thoracic Society during the arrangement phase
of the Congress. So, we would like to thanks to executive committee of the society and its
members and Prof. Dr. Muzaffer Metintas who gave the Opening speech of the Conference.

The basic traditional topics of the Congress of Regional Geology, Magmatism, Applied Geo-
logy, Economic Geology, Natural Disasters and Disaster Management continue to be impor-
tant this year, as every year. The “Student Session” included for the first time at the Seventieth
Congress continues this year with the title “Future Earth Scientists”. The Future Earth Scientist
sessions, including presentations by undergraduate and postgraduate students prepared with
their advisors, will bring the youngest generation of our colleagues together with colleagues
and lecturers who have spent years working in geology. Hence, this year for the first time the
“Experts Session” is organized, creating an environment where the earth scientists of the futu-
re and geological engineers with years of experience can listen to each other.

Another innovation in the seventy-year history of this Congress is the “75th Year Special
Gratitude Session” held for the first time. The aim of this session is to present our thanks to
a doyen colleague who has significantly contributed to the understanding of the science of
geology and Turkish geology, an earth scientist who has invested in the future of geological



science in our country by training geological engineers and academics, and who is still lit
by excitement at over 75 years of age. This year the 75th Year Special Gratitude Session is
held in honor of Prof. Dr. Yiicel YILMAZ, The Organization Committee believes this event
should become a tradition for future Congresses. There will be important earth scientists to
whom we owe our thanks above the age of 75 in each Congress period. The organization of
the “75th year Special Gratitude Session” is a good opportunity to express our thanksgiving
to them and show them the respect they deserve.

From 23-27 April 2018, a total of 416 scientific reports will be presented in the form of 349
talks and 67 posters spread through 7 rooms of the METU Congress Center. The total num-
ber of participants with reports is over 500, with nearly 50 of these participating from foreign
addresses. Additionally, 3 fieldtrips are planned at the end of the Congress. For talks during
the Congress, there are 110 session hosts and 147 session chairs directing these sessions.
With these characteristics, the Geological Congress is one of the largest and most important
scientific events in Turkey, in addition to being one of the most venerable and well-estab-
lished. I wish to thank each and every participant, the contributors listed in this book, all
session hosts and session chairs individually for their contribution to this outstanding event.

It must be stated that the contribution of the Chamber of Geological Engineers (JMO) and
its esteemed directors to the long-term, problem-free organization of these meetings with
broad participation is of undoubted importance. I wish to sincerely thank the ]IMO Board of
Directors and the Chairman of the Scientific and Technical Committee Mr. Hiiseyin Alan for
entrusting me with the difficult but honorable task of organizing the 71% Turkish Geological
Congress. From this point, the contribution of previous Congress Organizing Committee
Chairs and members to this sustainability and high quality should not be forgotten. We owe
them our gratitude.

On the opening day of the Congress which coincided with the National Sovereignty and
Children’s Day; I would like to express our love and gratitude to the METU College students
for the opening of the Congress and because of their valuable contributions. They caused us
to look forward to the future hopefully.

Organizational work for the Congress, with preparations lasting nearly a year, is a truly
difficult voluntary service requiring enduring patience. It is a process requiring serious re-
sponsibility and obligations to ensure the event embraces all our colleagues in geological
engineering in Turkey. I sincerely thank the 71 Turkish Geological Congress Organizing
Committee Assistant Chairmen of Prof. Dr. Alper Baba and Prof. Dr. Yener Eyiiboglu, Con-
gress secretaries Dr. Fatma Toksoy Koksal, Dr. Tiirker Kurttas and Dr. Mustafa Avcioglu, in
addition to Diizgiin Esina (Social and Cultural activities), Sinem Cetinkaya (Social and Cul-
tural activities), D. Malik Bakir (accountant), Damla Arik (accountant), ilhan Ulusoy (Press
and Public Relations) and Zeynep Yelda Cuma (Press and Public Relations), who shared
this load with me through all stages, expending great effort for the success of the Congress.

In light of Mustafa Kemal Atatiirk’s understanding that “our true mentor in life is knowl-
edge, science”, | hope geological engineers will continue to develop and maintain this estab-
lished tradition and wish this scientific celebration continues for many happy years to come.

Erdin¢ YIGITBAS
71% Turkish Geological Congress Chairman
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Kurultaya Cagri

1947 yilindan beri siiregelen ve iilkemizin yer bilimleri alanindaki en koklii, saygin ve bilimsel
organizasyonu olan Tiirkiye Jeoloji Kurultayi’nin yetmisbirincisi 23-27 Nisan 2018 tarihleri
arasinda ODTU Kiiltiir ve Kongre Merkezi’nde gergeklestirilecektir.

Kurultaym bu yil 6ne ¢ikarilan ana temasi “Jeoloji ve Saglik”tir. Bu nedenle bilhassa Tibbi
Jeoloji, Cevre Jeolojisi vb. konularda 6zel oturumlar ve paneller diizenlenecek, Kurultay siire-
cinde ilging konu ve konuklar olacaktir.

Tiim canlilarin yasam alani; biyosfer, troposfer, hidrosfer ve litosfer katman(?)larinin etkisi
altindadir ve kokensel agidan bu katmanlarin tiimii yakin iligkili olup birbirlerini etkilerler.
Bu bakimdan bir biitiin olarak ele alindiginda bu katmanlarin ortak etki alani tek bir fenomeni
ortaya koyar: Biyojeokimyasal ortam! Ister bilimsel ve isterse felsefi agidan ele almsimn “Su
icinden aktig1 kayalarla ayni kalitededir” 6nermesi dogru ise; tiim canli varliklarin ve bu arada
insan sagliginin i¢inde yasadigimiz “biyojeokimyasal ortam”dan etkilenmemesi diisiiniillemez.
Bu biyojeokimyasal ortamin incelenmesi jeolojinin temel ugraslarindan sadece biridir ve bu
ortamdan etkilenen canli varliklarin saglik sorunlart ise medikal bilimlerin (tip, veterinerlik,
vb.) temel ugrast alanidir. Son 50 yil i¢inde bu bilgi ve bilin¢le Diinya’nin pek ¢ok tilkesin-
de bir disiplinler aras1 aragtirma alani ortaya ¢ikmistir: Tibbi Jeoloji! Ulkemizde son yillarda
onemi anlagilan ve hizla gelismeye baslayan bu alan; jeoloji ve tip alanlar1 arasinda 6nemli bir
arakesit olusturmus, ortak projeler gelistirilmeye baslanmistir. Giderek sanayilesen ve iginde
yasadig1 dogal biyojeokimyasal ortami degisime ugrayan canli yasam ortamini korumak ve
saglikli kalabilmelerini saglamanin en dnemli kosullarindan birinin jeoloji ve saglik bilimle-
rinin arakesit alaninin genigletilerek yeni ortak caligma alanlariin gelistirilmesiyle miimkiin
olacagi kanaatindeyiz. Bu bakimdan bu yil yapilacak olan Kurultay’imiza jeoloji bilimleri
yant sira tip, veterinerlik, biyoloji, ziraat, cografya, kimya gibi bilim dallarindan da katilim ve
katk1 beklemekteyiz.

Kurultay’in geleneksel temel konulari olan Bolgesel Jeoloji, Temel Jeoloji, Uygulamali Jeolo-
ji, Ekonomik Jeoloji, Afet ve Afet Yonetimi gibi konular her yil oldugu gibi bu Kurultay’da da
yerlerini korumaktadirlar. Yetmisinci Kurultay’da ilk kez yapilan “Ogrenci Oturumu” bu yil
“Gelecegin Yerbilimcileri” ad1 altinda gelistirilerek siirdiiriilecektir. Bunun yani sira bu yil ilk
kez bir “Ustalar Oturumu” diizenlenecek, bu oturumda ge¢miste yerbilimleri alanlarinda fiilen
hizmet vermis lilkemizin duayen isimleri bilimsel, tarihsel, felsefe igerikli konugmalariyla de-
neyimlerini paylasacaklardir.

Diizenleme Kurulu olarak; jeoloji bilimleri ve bilhassa “Jeoloji ve Saglik” konularryla dog-
rudan ya da dolayli ilgili olan tiim bilim insanlarini Kurultay’imiza en samimi duygularimiz-
la davet ediyor ve Kurultay’in bir pargas: olmalarimi istiyoruz. Ayrica, Kurultay i¢inde 6zel
oturum diizenlemeye ya da sergi, panel sosyal etkinlik tertiplemeye goniillii olmalarindan da
mutluluk duyacagimizi belirtmek isteriz. Yolu bilimden ve iyilikten gecen herkesi yetmisbi-
rinci kez diizenlenecek olan Tiirkiye’nin en koklii bilimsel toplantisina; 71. Tiirkiye Jeoloji
Kurultayi’na bekliyoruz...

Diizenleme Kurulu adina
Erding¢ YIGITBAS



Call for Papers/Invitation

The Geological Congress of Turkey, which began in 1947 and is a long established, respected
scientific event for earth sciences in Turkey, will be held for the seventy-first time at the METU
Culture and Convention Center on 23-27 April 2018.

This year the main theme of the conference is “Geology and Health”. Therefore, special ses-
sions and panels will be organized related to the fields of Medical Geology, Environmental
Geology, etc. Interesting topics will be discussed and important guests will join us during the
conference.

The common living environment of all living organisms is under the influence of the biosphere,
troposphere, hydrosphere and lithosphere, and in truth all these layers are closely related and
affect each other. When taken as a whole in this respect, the common domain of these layers
encompasses a single phenomenon: The Biogeochemical Environment. Whether scientific or
philosophical, if the statement “the quality of water is the same as the rocks it passes through”
is true; it is impossible that the health of all living beings and human health are not affected by
“biogeochemical environment”. The examination of this biogeochemical environment is only
one of the main tasks of geology and the health problems of the living beings affected by this
environment are included in the basic field of medical sciences (medical, veterinary, etc.). In the
last 50 years, with this knowledge and consciousness, an interdisciplinary field of research has
emerged in many countries of the world: Medical Geology! This area, which has been evolving
in our country in recent years and has begun to develop rapidly, forms an important intersection
between geology and medicine, and common projects are being developed between these two
sciences. We believe that the most important conditions for preserving and maintaining the
natural biogeochemical environment of all living beings, that is increasingly industrialized and
inhabited, will be made possible by expanding the intersection of geology and health sciences
and developing new multidisciplinary work areas. In this regard, we expect participation and
contribution of all scientists from medical and veterinary sciences, biology, agriculture, geog-
raphy and chemistry, as well as the geological sciences, at our congress this year.

The traditional foundational subjects of the Congress, such as Regional Geology, Basic Geo-
logy, Applied Geology, Economic Geology, Disaster and Disaster Management, will be discus-
sed at this Congress as usual. The “Student Session” which was held for the first time at the
seventieth conference will continue this year under the name of “Geoscientists of the Future”.
For the first time this year a “Master’s Session” will be held, in which the veteran names from
our country who have served in the field of geoscience in the past, will share their experiences
in scientific, historical and philosophical talks.

As the Organizing Committee; we sincerely invite all scientists who are directly or indirectly
related to geological sciences, and in particular “Geology and Health”, to our congress and
gratefully encourage participation at the congress. We would also be happy to hear from any
volunteers who wish to organize a private session or an exhibition, panel or social event within
the congress.

We invite all with an interest in science and goodness to this long-established scientific meeting
in Turkey, organized for the seventy-first time, the 71% Geological Congress of Turkey...

On behalf of the Organizing Committee
Erdin¢ YiGiTBAS



ONSOZ

1947 yilindan beri siiregelen ve tilkemizin yer bilimleri alanindaki en koklii, saygin ve bilim-
sel organizasyonu olan Tiirkiye Jeoloji Kurultay1'nin yetmis birincisini bu y1l 23-27 Nisan
2018 tarihleri arasinda ODTU Kiiltiir ve Kongre Merkezi'nde gerceklestiriyor olmanin hakli
gurur ve heyecani igindeyiz. Alt1 giin siirecek ve yerbilimleri alaninda iilkemizin en eski
uzun soluklu bu bilimsel séleni hepimize kutlu olsun. Bdyle dnemli bir bilim s6lenini diizen-
leme gorevini bize veren TMMOB Jeoloji Miihendisleri Odasi (JMO) kurullarina Diizenle-
me Kurulu olarak tesekkiir ederiz. Bu vesileyle asil ve en basta tesekkiir ve siikranlarimiz;
71 yildir bu kurultaylarin gerceklesmesine katki veren tiim yerbilimci meslektaslarimizadir.

Tiirkiye Jeoloji Kurultaylart JMO 6nderliginde her yil giderek artan diizeyde katilimla, her
seye ragmen, varligini ve coskusunu siirdiirmeye devam etmektedir. Bu itibarla Kurultaylar
giderek tiim yerbilimleri camiasina mal olmus olup iilkemizdeki tiim yerbilimcileri kucakla-
yan bir bilim sdleni olarak kutlana gelmektedir. Bugiin hicbir kisi ya da kurumun bu en bii-
yiik bilim sdlenini tek basina sahiplenmeye hakki olmadig1 gibi; yok etmeye, zayiflatmaya,
itibarsizlastirmaya da hakki yoktur.

Kurultaym bu y1l 6ne ¢ikarilan ana temasi “Jeoloji ve Saghk”tir. Bu nedenle bilhassa Tibbi
Jeoloji, Cevre Jeolojisi vb. konularda 6zel oturumlar ve paneller organize edilmis, toplumu
ilgilendiren farkli konularin tartigilmasi tercih edilmis ve konularinda yetkin konuklar davet
edilmistir. T1bbi Jeoloji {ilkemizde son yillarda 6nemi anlasilan ve hizla gelismeye baslayan
interdisipliner bir arastirma alanidir. Bu alan; jeoloji ve tip bilimleri arasinda dnemli bir
arakesit olusturmakta olup, yakin zamanlarda iilkemizde de bu alanda ortak projeler gelisti-
rilmeye baslanmistir. Giderek sanayilesen ve iginde yasadigi dogal ortami degisime ugrayan
canlilarin yagamini korumak ve saglikli kalabilmelerini saglamanin kosullarindan biri; jeo-
loji ve saglik bilimlerinin arakesit alaninin genisletilerek yeni ortak ¢alisma disiplinlerinin
olusturulmasidir. Bu bakis agisiyla; bu yil Kurultay’imizda jeolojinin yani sira cografya,
gevre, meteoroloji, klimatoloji ve bilhassa tip alanindan ¢ok sayida ve diizeyli bildiriler yer
almig, paneller diizenlenmistir. Diizenleme asamasinda Tiirk Toraks Dernegi’nin maddi ve
bilimsel destegi olmustur. Dernek Yoneticileri ve mensuplari ile Kurultay Agilis Konferan-
sin1 verecek olan Sayin Prof. Dr. Muzaffer Metintas’a tesekkiir ederiz.

Kurultay'in geleneksel temel konular1 olan Bolgesel Jeoloji, Magmatizma, Uygulamali Je-
oloji, Ekonomik Jeoloji, Kiiltiirel Jeoloji, Afet ve Afet Yonetimi gibi konular her yil oldugu
gibi bu Kurultayda da énemini korumaktadir. Yetmisinci Kurultay'da ilk kez yapilan “Og-
renci Oturumu” bu y1l “Gelecegin Yerbilimcileri” ad1 altinda gelistirilerek siirdiiriilmustiir.
Lisans ve lisansiistii 6grencilerinin danigmanlariyla birlikte hazirladiklari sunumlarin yer
aldig1 Gelecegin Yerbilimcileri oturumlarinda, yillarini jeolojiye vermis meslektaslarimiz ve
hocalarimizla en geng kusak meslektaglarimiz bir araya getirilmistir. Nitekim, bu y1l ilk kez
bir “Ustalar Oturumu (Emekli Yerbilimciler)” diizenlenmis olup gelecegin yer bilimcileri
ile meslege yillarin1 vermis jeoloji miithendislerinin bir araya gelerek birbirlerini dinleme
imkani1 bulabilecekleri bir ortam olusturulmustur.

Yetmis bir yillik ge¢misi olan bu Kurultay’in bir diger yeniligi ise bu y1l ilk kez diizenlenen
“75. Y1l Siikran Oturumu” dur. Bu oturumun amact; jeoloji bilimine ve Tiirkiye jeolojisinin
anlagilmasina 6nemli katkilarda bulunmus, jeoloji miithendisleri ve akademisyenler yetistire-
rek iilkemizde jeoloji biliminin gelecegine yatirim yapmis yerbilimcilerden, 75 yasinin iize-
rinde olup, halen 15181yla aydinlatma heyecani i¢indeki bir duayen meslektas biiyiigiimiize



stikranlarimizi sunmaktir. Bu y1l; 75. Y1l Siikran Oturumu, bu niteliklerin tiimiine sahip oldugu
inancinda oldugumuz Prof. Dr. Yiicel YILMAZ adina diizenlenmistir. Diizenleme Kurulumuz
bundan sonra yapilacak Kurultaylarla bu uygulamanin bir gelenek haline getirilmesi gerektigi
inancindadir. Her Kurultay doneminde 75 yasini gegmis, kendilerine siikran borglu oldugumuz
6nemli bir yerbilimei bilyligiimiiz mutlaka olacaktir. Kendilerine, hak ettikleri bu saygiy1 gos-
termemiz ve siikranlarimizi ifade etmemiz i¢in “75. Y1l Siikran Oturumu”nun diizenlenmesi
iyi bir vesiledir.

23-27 Nisan 2018 tarihleri arasinda ODTU Kongre Merkezindeki 7 salonda 349 sozlii ve 67
poster olmak {izere toplam 416 bilimsel bildiri sunulacaktir. Bildirili katilimer sayisi toplam
500 tin {izerinde olup bunlardan yaklasik 50 kadar1 yurtdisi adresli katilimcilardir. Ayrica Ku-
rultay sonunda 3 arazi gezisi planlanmistir. Kurultayda yapilacak sunumlarda 110 Oturum
Yiriitiictisii ve bunlara ait oturumlari yonetmek iizere 147 Oturum Bagkani gérev almistir. Bu
nitelikleriyle de Jeoloji Kurultaylari, eski ve koklii olmasinin yani sira; ilkemizin en biiyiik ve
6nemli bilimsel organizasyonlarindan biridir. Bu organizasyona bu niteligini kazandiran tim
katilimeilara ve isimlerini bu kitabin ilgili sayfalarinda bulabileceginiz tiim Oturum Yiriitiici-
leri ve Oturum Baskanlarina tesekkiir ederiz.

Bilinmelidir ki; bu toplantilarin bu denli uzun soluklu, genis katilimli ve sorunsuz gergek-
lestirilmesinde TMMOB Jeoloji Miihendisleri Odas1 ve onun degerli yoneticilerinin katkisi
tartistlmaz 6nemdedir. Zorlu oldugu kadar, serefli bir hizmet olan 71. Tiirkiye Jeoloji Ku-
rultay1’nin diizenlenmesi gorevini tarafima tevdi eden JMO Yonetim Kurulu ile Bilimsel ve
Teknik Kurul Uyelerine Baskan Sayin Hiiseyin Alan’in sahsinda igtenlikle tesekkiir ederim.
Bu ciimleden olarak bundan dnceki Kurultay Diizenleme Kurulu Baskan ve iiyelerinin bu siir-
diiriilebilirlik ve kalite diizeyindeki katkis1 unutulmamalidir. Kendilerine tesekkiir bor¢luyuz.

Ulusal Egemenlik ve Cocuk Bayramina rastlayan Kurultaym agilis giiniinde; gelecegimize
umutla bakmamiza vesile olan ODTU Koleji dgrencilerine, Kurultayimizin agtlisini yaptiklari
ve ¢ok degerli katkilart nedeniyle sevgi ve siikkranlarimizi ifade etmek isterim.

Hazirliklar: bir yila yakin bir zaman alan Kurultay diizenleme ¢aligmalar1 gercekten zor ve
sabirla siirdiiriilmesi gereken bir karsiliksiz hizmet siirecidir. Ulkemizin tiim jeoloji miihen-
disi meslektaglarimizi kucaklayan bir organizasyon olmasi nedeniyle de ciddi sorumluluk ve
yikiimliiliik gerektiren bir siiregtir. Bu stirecte bu yiikii benimle paylasarak calismanin her
asamasinda Kurultay’in basarisi i¢in biiyiik ¢aba gosteren 71. Tiirkiye Jeoloji Kurultay: Dii-
zenleme Kurulu Baskan Yardimcilart Prof. Dr. Alper Baba ve Prof. Dr. Yener Eyiiboglu’na,
Kurultay Sekreterleri Dr. Fatma Toksoy Koksal, Dr. Tiirker Kurttag ve Dr. Mustafa Avciog-
lu’na, ayrica Diizgiin Esina (Sosyal ve Kiiltiirel Etkinlikler), Sinem Cetinkaya (Sosyal ve Kiil-
tiirel Etkinlikler), D. Malik Bakir (Sayman), Damla Arik (Sayman), ilhan Ulusoy (Basin ve
Halkla iliskiler) ve Zeynep Yelda Cuma’ya (Basin ve Halkla iliskiler) candan tesekkiir ederim.

Mustafa Kemal Atatiirk’iin “hayatta en hakiki miirsit ilimdir, fendir” anlayis1 15181nda jeoloji

miihendislerinin bu koklii gelenegini daha da gelistirerek siirdiirmesini temenni eder, bu bilim
senligi gelenegimizin daha yillarca siirmesini dilerim.

Erdin¢ YIGITBAS

71. Tiirkiye Jeoloji Kurultayr Baskam



PREFACE

Continuing since 1947 and one of the most well-established, respected and scientific events in
the country, we are rightly proud and excited to be hosting the seventy-first Turkish Geological
Congress this year from 23-27 April 2018 at METU Culture and Congress Center. Congratula-
tions to all on this week-long earth science celebration in Turkey. The Organizing Committee
would especially like to thank the Chamber of Geological Engineers (JMO) for giving us the
opportunity to organize this important scientific celebration. In this way, our principal and
initial thanks and gratitude are extended to all our earth science colleagues who have contribu-
ted to this congress for over 71 years. And here today, we respectfully greet you all, who are
continuing the earth science tradition in our country by participating in this meeting.

The Turkish Geological Congress, led by the JMO, continues and sustains enthusiasm with
increasing levels of participation each year in spite of everything. In this respect, the congress
belongs to the whole of the earth science community, celebrated as a scientific feast embracing
all earth scientists. Today, just as no one person or organization alone has the right to claim the
largest scientific celebration; they have no right to destroy, weaken or discredit it.

The main theme of this year’s congress is “Geology and Health”. As a result, special sessions
and panels are organized around the topics of Medical Geology and Environmental Geology,
etc. inviting interesting topics and guests. The importance of Medical Geology has been re-
cognized in our country in recent years and this interdisciplinary research area has begun to
rapidly develop. This area forms an important intersection of geological and medical sciences
with common projects being developed in Turkey in recent times. One of the most important
conditions to protect living organisms and ensure they remain healthy as the natural envi-
ronment changes and becomes more industrialized is the broadening of the intersection of
geological and health sciences to form new shared study areas. From this aspect, our Congress
this year includes many panels and poster sessions not just about geology, but also geography,
environment, meteorology, climatology and especially the field of medicine. There was the
financial and scientific support of the Turkish Thoracic Society during the arrangement phase
of the Congress. So, we would like to thanks to executive committee of the society and its
members and Prof. Dr. Muzaffer Metintas who gave the Opening speech of the Conference.

The basic traditional topics of the Congress of Regional Geology, Magmatism, Applied Geo-
logy, Economic Geology, Natural Disasters and Disaster Management continue to be impor-
tant this year, as every year. The “Student Session” included for the first time at the Seventieth
Congress continues this year with the title “Future Earth Scientists”. The Future Earth Scientist
sessions, including presentations by undergraduate and postgraduate students prepared with
their advisors, will bring the youngest generation of our colleagues together with colleagues
and lecturers who have spent years working in geology. Hence, this year for the first time the
“Experts Session” is organized, creating an environment where the earth scientists of the futu-
re and geological engineers with years of experience can listen to each other.

Another innovation in the seventy-year history of this Congress is the “75th Year Special
Gratitude Session” held for the first time. The aim of this session is to present our thanks to
a doyen colleague who has significantly contributed to the understanding of the science of
geology and Turkish geology, an earth scientist who has invested in the future of geological



science in our country by training geological engineers and academics, and who is still lit
by excitement at over 75 years of age. This year the 75th Year Special Gratitude Session is
held in honor of Prof. Dr. Yiicel YILMAZ, The Organization Committee believes this event
should become a tradition for future Congresses. There will be important earth scientists to
whom we owe our thanks above the age of 75 in each Congress period. The organization of
the “75th year Special Gratitude Session” is a good opportunity to express our thanksgiving
to them and show them the respect they deserve.

From 23-27 April 2018, a total of 416 scientific reports will be presented in the form of 349
talks and 67 posters spread through 7 rooms of the METU Congress Center. The total num-
ber of participants with reports is over 500, with nearly 50 of these participating from foreign
addresses. Additionally, 3 fieldtrips are planned at the end of the Congress. For talks during
the Congress, there are 110 session hosts and 147 session chairs directing these sessions.
With these characteristics, the Geological Congress is one of the largest and most important
scientific events in Turkey, in addition to being one of the most venerable and well-estab-
lished. I wish to thank each and every participant, the contributors listed in this book, all
session hosts and session chairs individually for their contribution to this outstanding event.

It must be stated that the contribution of the Chamber of Geological Engineers (JMO) and
its esteemed directors to the long-term, problem-free organization of these meetings with
broad participation is of undoubted importance. I wish to sincerely thank the ]IMO Board of
Directors and the Chairman of the Scientific and Technical Committee Mr. Hiiseyin Alan for
entrusting me with the difficult but honorable task of organizing the 71% Turkish Geological
Congress. From this point, the contribution of previous Congress Organizing Committee
Chairs and members to this sustainability and high quality should not be forgotten. We owe
them our gratitude.

On the opening day of the Congress which coincided with the National Sovereignty and
Children’s Day; I would like to express our love and gratitude to the METU College students
for the opening of the Congress and because of their valuable contributions. They caused us
to look forward to the future hopefully.

Organizational work for the Congress, with preparations lasting nearly a year, is a truly
difficult voluntary service requiring enduring patience. It is a process requiring serious re-
sponsibility and obligations to ensure the event embraces all our colleagues in geological
engineering in Turkey. I sincerely thank the 71 Turkish Geological Congress Organizing
Committee Assistant Chairmen of Prof. Dr. Alper Baba and Prof. Dr. Yener Eyiiboglu, Con-
gress secretaries Dr. Fatma Toksoy Koksal, Dr. Tiirker Kurttas and Dr. Mustafa Avcioglu, in
addition to Diizgiin Esina (Social and Cultural activities), Sinem Cetinkaya (Social and Cul-
tural activities), D. Malik Bakir (accountant), Damla Arik (accountant), ilhan Ulusoy (Press
and Public Relations) and Zeynep Yelda Cuma (Press and Public Relations), who shared
this load with me through all stages, expending great effort for the success of the Congress.

In light of Mustafa Kemal Atatiirk’s understanding that “our true mentor in life is knowl-
edge, science”, | hope geological engineers will continue to develop and maintain this estab-
lished tradition and wish this scientific celebration continues for many happy years to come.

Erdin¢ YIGITBAS
71% Turkish Geological Congress Chairman
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JEOLOJIiK ORTAM VE SAGLIK iLiSKiSi; ASBEST
MARUZIYETI - MEZOTELYOMA

Muzaffer Metintas

Eskisehir Osmangazi Universitesi

Akciger ve Plevra Kanserleri Uygulama ve Arastirma Merkezi, Eskigehir.
(muzaffermetintas@gmail.com)

0z

Saglik ve hastalik insanin ruhsal ve biyolojik yapisi ile ¢evre arasinda kurulan etkilesim ve
dengeye gore sekillenir. Genel olarak hastaliklarin olusumu i¢in iki fakt6riin ayni zeminde
bulugmas1 gerekir. Bunlar konak¢inin (insanin) yatkinligi (genetik duyarliligl) ve ¢evreden
temas ettigi etmenlerdir. Saglk tizerine ¢evrenin, organik ve inorganik yapilarin bu denli et-
kili olmasi, gevre ve saglik, esas olarak “Tibbi Jeoloji” baslikli bir alanin ortaya ¢ikmasini ve
geligmesini saglamistir.

Tibbi Jeoloji ¢alismalar1 Tiirkiye’de ilgi gdrmekte ve degisik alanlara dogru giderek genis-
lemektedir. Ulkemiz de, Tibbi Jeoloji calismalar i¢in zengin ve oldukca &zgiin bir zemini
olusturmaktadir. Bir¢ok bolgede sularda arsenik diizeyi yiiksektir. Kirsal alanda, ophiolite
yataklarinin yerlesimine uygun seyirde asbest ile karisik topraklarin halk tarafindan evlerin
stva ve badana islerinde kullanilmasi nedeniyle, kendine 6zgii epidemiyolojisi olan asbest te-
masina bagli hastaliklar, temasin gerceklestigi yorelerde oldukga yiiksek goriilme sikligina
sahiptir. 2015 yil1 itibariyle Tiirkiye kirsal alaninda 379 kdyde asbest temasinin devam ettigi,
158,068 kisinin temasa devam ettigi belirlenmistir. Bu popiilasyonda, 6ntimiizdeki 20 yilda
ortaya cikacak akciger ve akciger zar1 kanseri sayist 25,020 olarak hesaplanmistir. Mineral
yapis1 asbeste benzer erionite’in giiclii bir kanserojen oldugu Tiirkiye’de yapilan ¢aligmalarla
belirlenmistir. Kapadokya’nin 3 koyiinde erionite temast nedeniyle akciger zar1 kanseri
(mezotelyoma) riski diinyadaki en yiiksek degerlere karsilik gelmektedir. Risk erkeklerde
298.1/100,000 kisi-y1l, kadinlarda 400.9/100,000 kisi-y1l olarak bulunmustur. Bu degerlerin,
diinya ile kiyaslandiginda erkekler i¢in 229.3 kat, kadinlar i¢in 2004.5 kat yiiksek oldugu be-
lirlenmistir. Konu edilen kdylerde mezotelyoma nedenli 6liimler tiim 6liimlerin %50’sinden
fazlasini olusturmaktadir.

Tibbi jeoloji alaninda 6nemli bir 6zellikle ¢evre faktoriiniin diizeltilmesiyle hastaliklarin
onlenebilme imkanidir. Bilimsel ve mesleki kuruluslarin organizasyonlar1 sayesinde, ilerleyen
yillarda tibbi jeoloji arastirmalarinin, hem zemin genisligi hem de ¢aligmalarin sonug alict ol-
mast itibariyle, giderek artmasi ve uluslararasi bilgi birikimine 6nemli ve yonlendirici katkilar
yapmasi Tiirkiye i¢in beklenen bir gelismedir.

Anahtar Kelimeler: T1ibbi jeoloji, asbest, erionit, ¢cevre ve saglik
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GEOLOGICAL ENVIRONMENT AND HEALTH RELATIONSHIP;
ASBESTOS EXPOSURE —- MESOTHELIOMA

Muzaffer Metintas
Eskisehir Osmangazi University

Lung and Pleural Cancers Research and Clinical Center, Eskisehir, Turkey
(muzaffermetintas@gmail.com)

ABSTRACT

Health and disease are shaped by the interaction and balance between the mental and bio-
logical structure of a person and the environment.In general, for the development of diseases
two factors must come together at the same level These are the host'’s susceptibility (genetic
susceptibility) and the factors they interact with the environment.Mainly the field of “Medical
Geology” has emerged and developed based on the environment and health which have signi-
ficantly impact on organic and inorganic structure.

Medical geology studies to see interest in Turkey and is expanding towards different areas.Our
country is creating a rich and highly original (unique) ground for medical geology studies.In
many areas the arsenic level in the water is high.Due to the use of soils contaminated with as-
bestos by the public in the plaster and whiteness of the houses, the diseases related to asbestos
exposure, which has a unique epidemiology in itself, have a high frequency of occurrence in
the areas where exposure occurs.By year 2015, according to findings, asbestos exposure has
been continuing in 379 villages at the rural areas of Turkey and 158.069 people .were determi-
ned to continue the exposure.In this population, the number of lung cancer and mesothelioma
cases that will appear in the next 20 years was calculated as 25,020.Erionite, its mineral stru-
cture is similar to asbestos, was determined as a powerful carcinogen by studies performed
in Turkey.The risk of mesothelioma due to erionite exposure in the 3 villages of Cappadocia
corresponds to the highest values in the world.Risk was 298.1/100,000 person-years for men
and 400.9/100,000 person-years for women. Compared to the world, these values are 229.3
times higher for men and 2004.5 times higher for women.In these villages, mesothelioma-rela-
ted deaths constitute more than 50% of all deaths.An important feature in the field of medical
geology is the possibility of preventing diseases by correcting the environmental factor.

In the upcoming years, the studies of the medical geology and make a significant and leading
contribution to international fund of knowledge is expected development for Turkey by means
of both scientific and professional organisations and broad-based field and obtainable results.

Keywords: Medical geology, asbestos, erionite, health and environment
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SU KAYNAKLARININ KALITESI VE INSAN SAGLIGINA
ETKIiSi

Alper Baba
Lzmir Yiiksek Teknoloji Enstitiisti, Urla-Izmir

(alperbaba@iyte.edu.tr)

0z

Su yeryiiziinde yasayan tiim canlilar i¢in yasamsal degeri olan bir maddedir. Yiizyillar boyun-
ca medeniyetin besigi olarak adlandirilan bdlgeler su havzalarinin yakininda kurulmus, yani
suyun hayat verdigi topraklarda geligsmislerdir. Su, tiim canlilar i¢in fizyolojik ihtiyaglarinin
talep ettigi miktarda, giivenli su kaynaklarina ulagsmalari yagamlarini siirdiirebilmeleri igin ol-
mazsa olmaz bir 6n kosuldur. Suyun 6nemi, yeryiiziinde yasayan insan popiilasyonunun son
yiizyil i¢erisinde engellenemeyen artist ve canlilarin ihtiyaglari i¢in gerekli olan su kaynaklari-
nin yetersiz olmast ile iligkili oldugu kadar, var olan su kaynaklarinin hem dogal hem de antro-
pojenik faaliyetlerle tehdit altinda olmasinda yatmaktadir. Antropojenik kaynakli tehditler ile
ilgili arastirmalar ¢ok olmasina ragmen, dogal kaynakli kirleticilerin etkisi ile ilgili caligma-
lar azdir ve ancak son zamanlarda artis gostermistir. Gerek dogal olsun gerekse antropojenik
kullanimlarina bagli olsun su kaynaklarinda bulunan bazi elementlerin (aliiminyum, arsenik,
kursun ve civa gibi) belirli sinir degerler tizerinde bulunmasi canlilar {izerinde olumsuz etkiler
olusturabilmektedir. Bu kirlilik parametreleri 6zellikle insan sagligini tehdit etmektedir.

I¢me ve kullanma sulari igerisinde bulunan kirleticilerin saglik sorunlar1 yarattigina dair birgok
veri bulunmaktadir. Diinyanin pek ¢ok iilkesinde, uzun siireden beri su kaynaklarinda bulunan
yiiksek arsenik, aliiminyum ve civa konsantrasyonlarinin insan saglig1 agisindan karsilagilan
baslica sorunlardan birkac1 olarak bilinmektedir. Arsenik sorunu olan iilkelerdeki, milyonlarca
insan i¢gme sularindan yiliksek miktarda arsenik alimina maruz kalmaktadir. Tayvan, Hindistan,
Banglades, Cin ve Arjantin’de ciddi halk sagligi problemleri gozlenmistir. Ulkemizde ise
sularda yiiksek arsenik, aliiminyum ve floriir ile ilgili son yillarda bilimsel yayinlar yapilmaistr.
Dogan ve arkadaslarinin (2005), Kiitahya ili Emet il¢cesinde yaptiklari aragtirmada, sulardaki
yiiksek arsenik diizeyi ile cilt lezyonlar1 arasinda bir iligki saptamistir. Yeraltisularinda yiiksek
miktarda arsenige rastlanilan Simav ovasinda halk saglig1 ile ilgili yapilan bir diger ¢caligmada
da, 402 6liim vakasi ile karsilasilmistir. Bu vakalarin % 44’1 kardiyovaskiiler hastaliklara ve
%15,2’si kansere baghdir. Oliime sebebiyet veren kanser tiirleri arasinda akciger (%44.3),
mide (%8.2), kolon (%9.8), prostat (%9.8) ve karaciger kanseri (%17.1) bulunmaktadir.
Arsenik’e ek olarak, ayrica Tiirkiye’deki bazi bolgelerde alterasyon kayalardan gelen sularda
yiiksek diizeyde aliiminyum (Al) degerleri dl¢tilmiistiir. Biga Yarimadasinda altere volkanik-
lerden gelen ve yiiksek Al degerleri igeren sularin insan sagligina etkisine iligkin 18 yas tistii
273 kiside yapilan fiziki muayenede noropati agisindan 6énemli bulgular elde edilmistir. Halk
tarafindan icme ve kullanma suyu olarak yaygin bir sekilde kullanilan ¢cesmelerde (6zellikle
kirsal bolgelerde) diisiik pH, yiiksek arsenik ve yiiksek demir (Fe) konsantrasyonu olan ¢ok
sayida cesme bulunmaktadir. I¢ Anadolu’da bazi bolgelerde icme suyu olarak kullanilan kay-
nak sularinda yiiksek krom (Cr) ve nikel (Ni) degerleri 6l¢iilmiistiir. Buna ek olarak, sicak su
kaynaklar1 agisindan da son derece zengin olan iilkemizde, kirsal kesimlerde mineralce zengin
diistik sicaklikli su kaynaklarinin i¢ildigi gortilmektedir. Saglik agisindan oldukca yararli olan
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sicak su kaynaklarmin igme suyu olarak kullanilmasi halk saglig1 agisindan problem olabil-
mektedir.

Bu ¢alisma kapsaminda, 6zellikle iilkemizde yeraltisuyu kaynaklarimin énemi, soguk ve sicak
su kaynaklarimi etkileyen jeolojik unsurlar ve bunlarin insan sagligina olan etkileri irdelene-
cektir. Elde edilen veriler, bu konuda yapilacak ¢alismalarin ¢ogaltilmasi ve desteklerin artiril-
mas1 geregini ortaya koymaktadir.

Anahtar kelimeler: Su kaynaklari, arsenik, aliiminyum, yeraltisulari, tibbi jeoloji
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WATER QUALITY AND ITS EFFECT ON HUMAN HEALTH

Alper Baba
Izmir Institute of Technology, Urla-Izmir
(alperbaba@iyte.edu.tr)

ABSTRACT

Water is a precious material for all living beings on earth. Regions that have been called the
cradle of civilizations, which were developed near the water basins where the lands were vita-
lized by water, for centuries. They need to access water that is quantitatively and qualitatively
sufficient for their physiological needs. The importance of water not only lies in the fact that
humans had an enormous population growth within the last decade which in turn created very
high demands for water resources but also it is related to the reality that these resources are
under the thread of pollution as a result of natural and anthropogenic factors. Although there
have been many studies on anthropogenic threats, only recently there is anincrease in studies
on the impact of naturally occurring pollutants. It has been reported that some of the trace
elements such as aluminum, arsenic, lead and mercury can reach elevated concentrations and
easily mobilized both by the natural and man-made factors. This, of course, will create adverse
effects on living creatures. This contamination especially effects human health.

The high concentration of arsenic, aluminum, mercury in water resources is long known to be
one of the major problems encountered in human health in many countries around the globe.
There is a lot of evidence about health problems causedbycontaminated water resources in
recent years.The most serious arsenic problems have been observed in Taiwan, Bangladesh,
India, China and Argentina. Dogan et al. (2005) found high arsenic levels and skin lesions in
Emet (Kiitahya) region. Apublic health survey was conducted in Simav Region where autopsy
reports and official death records were used to investigate the causes of death. In this region,
402 death cases were reported in the study area and cardiovascular system diseases (44%)
and cancers (15.2%) were major causes. Cancers of lung (44.3%), prostate (9.8%), colon
(9.8%), and gastric (8.2%) were comparably higher in villages with high arsenic levels in
drinking water supplies. Such as arsenic, aluminum (Al) values were also measured at high
levels in some groundwater resources from alteration rocks in the different part of Turkey.In
Biga Peninsula, one public health survey had been conducted on localswho are exposed to
high aluminum containing water sources coming from densely altered volcanic rocks. In this
study a total of 273 people residing on Biga Peninsula with agel8 older were selected as the
research group. The results showed that neuropathy histories were significantly higher in some
parts of the region.

There are a large number of public fountains, which iscommonly used by public for drinking
and domestic use (especially in rural areas), with low pH, high arsenic and high iron (Fe)
concentration. The high chromium (Cr) and nickel (Ni) values were measured in spring water
used as drinking water in some regions of Central Anatolia. In addition, it is seen that Turkey
has many geothermal resources which has high concentration of mineral water. Low tempe-
rature geothermal fluid has been used as drinking water, which can be a problem in terms of
public health, in some rural region.
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In this study, especially the importance of groundwater resources in our country, geological
factors affecting cold and hot water resources and their effects on human health is discussed.
The result shows that such studies need to be investigated in detail. It is clear that the cur-
rent level of research on this issue and the support to conduct such studies are both far from

adaquate.

Keyword: Water resources, arsenic, aluminum, groundwater, medical geology
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REVISITING THE TECTONIC EVOLUTION OF TURKEY AFTER
FOUR DECADES

A. M. Celil Sengor*?, Yiicel Yilmaz*
«ITU Maden Fakiiltesi, Jeoloji Béliimii, Ayazaga 34469 Istanbul
YITU Avrasya Yerbilimleri Enstitiisii, Ayazaga 34469 Istanbul
(sengor@itu.edu.tr)

ABSTRACT

Almost forty years ago we published the first plate tectonic synthesis of the tectonic evolution
of Turkey. At the time our knowledge of the pre-Tethyan events was very meagre and we there-
fore confined our synthesis to times post-dating the origin of Pangaea and the Tethyan realm.
Now, for the first time we are able to see more clearly the outlines of the Palaeozoic evolution
in Turkey, at least from Devonian onwards. Even the earlier events, including the Pan-African
development, appear more intelligible than before. Much more recent information has accu-
mulated on the neotectonic evolution of the country, especially in consequence of the 1999
earthquakes in northwestern Turkey. But the model we proposed in 1981 concerning the neote-
ctonics of Turkey has remained substantially the same. No major amendments seem necessary.

Surprisingly, the palaeotectonic parts of our 1981 model also have largely withstood the test
of time. We ourselves introduced one major novelty in 1982 by isolating the Kirsehir Massif
from the rest of the Menderes-Taurus Block. Also, the collision of the Bitlis Massif with Arabia
was moved to the Eocene as a result of new work by Yilmaz and his students and colleagues.
The rest of the 1981 model remains intact despite the many attempted rebuttals published
since. One major recent novelty is the discovery by Sengor and his students and colleagues
of the Protogonos arc that governed the Hercynian evolution from North America to Iran and
beyond during the Palaeozoic and perhaps even during the Ediacaran and the Cryogenian.
When the Hercynian collision was completed in Europe during the late Carboniferous, that arc
continued its activity in the east as part of the Cimmerides and became extinguished only after
the Cimmeride collisions in the early Jurassic. There are thus no Hercynian events in Turkey
except in the Istanbul fragment.

The Palaeozoic development of the Istanbul Zone is clearly a part of the circum-Moesian
orogenic events and seem to be the easternmost part of the Hercynides providing a transition
to the Scythides. But a hypothesized 180-degree rotation of Moesia greatly displaced it and
locked it into the Tethysides as a truly exotic unit.

The geology of Turkey has entered a very exciting phase by the availability of numerous new
isotopic ages, GPS and satellite imagery and increasingly better geophysical control. The pub-
lication of the 1/100.000 scale geological maps by the MTA (in places even down to 1/50.000
scale) is a very laudable undertaking and we hope that it will continue unabated to publish the
remaining few sheets. We very much hope that a new series of 1/25.000-scale geological maps
may commence publication also.

Keywords: Tectonics, Turkey, Tethys
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PALEOMAGNETISM AND OROGENIC BELTS AT SEVERAL
SCALES: SUCCESSES AND INHERENT LIMITATIONS

John Geissman

Professor and Department Head Editor in Chief, Tectonics
University of Texas at Dallas Geosciences ROC 21 800 West Campbell Road Richardson,

TX 75080-3021, USA
Professor Emeritus, University of New Mexico

(geissman@utdallas.edu)

ABSTRACT

Ever since Allan Cox reported paleomagnetic results from the Eocene Siletz River basalt flows
from Oregon in the Pacific Northwest of the United States in 1957, and the data were subsequ-
ently reinterpreted as defining a quite large (>60°) magnitude of post-mid Cenozoic clockwise
vertical axis rotation, which so typically characterizes this area, workers have well-recog-
nized the potential of paleomagnetic methods for quantifying aspects of deformation of the
lithosphere in a broad range of tectonic settings experiencing many styles of deformation.
More specifically, efforts to quantify tectonic rotations in crustal (lithosphere?) elements, here
defined as about a vertical to sub-vertical axis, tectonic tilting, typically in non-stratified ro-
cks, here defined as about a horizontal to sub-horizontal axis; and latitudinal translations in
response to tectonism and/or lithosphere plate reorganization have all met with considerable
success using paleomagnetic data. Despite these successes, it must be recognized that impor-
tant limitations are inherent in any paleomagnetic study addressing tectonic processes. Using
attempts to quantify vertical axis rotations as an example, the determination of absolute rota-
tions involves comparison of observed data with an independent, time-average geomagnetic
field reference direction (typically derived from conventional or “synthetic” apparent polar
wander paths for the lithosphere plate in question). The observed data must adequately ave-
rage geomagnetic field behavior (not simple to define) and thus absolute rotation estimates,
depending on the observed and “expected” inclinations, can be associated with associated
errors that are less than satisfactory. Estimates of relative rotation, on the other hand, should
involve comparison of data from the exact same rocks (e.g., a single lava flow or widespread
ignimbrite) over a broad area, and they can be associated with errors less than a few degre-
es. The advent of modern geodetic techniques has led many geodesists to estimate rates of
contemporary deformation processes; whether we can robustly extrapolate such efforts back
in geologic time, utilizing paleomagnetic data, is currently debatable. A synthesis of the ava-
ilable paleomagnetic data from Turkey and surrounding areas, as well as a select area in the
western United States, will be interpreted in the context of key tectonic processes.

Keywords: Paleomagnatism, limitations, rotation
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BATI TURKIYE VE EGE DENIZININ ACILMA TEKTONIGI:
GUNCEL MODELLER VE PROBLEMLER

ibrahim Cemen
Dept. of Geological Sciences, The University of Alabama, Tuscaloosa, AL., 35406, ABD

(icemen@ua.edu)
0z

Bati Tiirkiye ve Ege Denizi bolgesi diinyanin en iyi gelismis gerilme tektonigi alanlarindan bi-
ridir. Bat1 Tiirkiye ve Ege Adalarindaki yogun jeolojik haritalama galigmalari, sismik veri yo-
rumlamalari, sedimentoloji ve jeokimya ¢alismalari sonucunda bu bélgelerin gerilme tektoni-
ginin biitlin 6gelerini icerdigi ortaya ¢ikmistir. Bu dgeler siyrilma faylari, metamorfik ¢ekirdek
kompleksleri, gerilme kivrimlari, gerilmeli havzalar ve dogrultu atimli faylar olarak sirala-
nabilir. Hala test edilmesi gereken modeller olmasina ragmen, bolgedeki Senozoik gerilme
tektonigi i¢in asagidaki sonuglar tamamen kabul edilmis sayilabilir. Bu sonuglar sunlardir: a)
Senozoik gerilme tektonigi muhtemelen geg¢ Oligosen’de Vardar-izmir-Ankara Alpin siitur zo-
nunun olusmasindan sonra orojenik ¢okme ile olugmaya baslamistir, b) Hellenik dalma-batma
zonu ile alakali dalma-batma geri ¢ekilmesi (subduction roll-back) erken Miosen’den itibaren
bolgedeki agilmada ¢ok dnemli rol oynamistir ve ¢) Giineybati Andolu’daki son senelerde sis-
mik tomografi ile ortaya ¢ikan dalan levha yirtilmasi (slab-tear) bolgedeki agilma tektonigini
etkilemistir.

Fakat, Bat1 Tiirkiye ve Ege Denizi bolgesi gerilme tektoniginin hala ¢cok dnemli cevap bekle-
yen sorular1 vardir. Bu sorular sdyle 6zetlenebilir: a) Gergek ve dogru gerilme miktarinin ve
onun yiizdesinin bulunmast; b) Gerilme tektoniginde dogrultu atimli faylarin rolii; c) Siyrilma
faylar1 boyunca yiizeylenme tarihinin ¢ok metodlu jeokimya verileri ile ortaya ¢ikarilmasi;
Manto ve Astenosfer’deki kati hal akislarin karakterlerinin ve yonlerinin iyi anlasilmasi; f)
Normal atimli ve dogrultu atimli faylar ile alakali gelisen sedimenter havzalarin evrimi; g)
Bolgelerin sismik riski; ve h) Gerilmeli havzalarin ekonomik 6nemi. Biitiin bu problemlerin
daha iyi aciklanmasi sadece bilimsel olarak degil ayn1 zamada toplumsal ve ekonomik yonden
de onemlidir. Cilinkii Bat1 Tiirkiye ve Ege Denizinde Mw>7.0 depremlerin olmast miimkiin-
diir ve bu bolgeler ekonomik olarak kiymetli madenler, borat yataklari ve petrol ve dogal gaz
icermektedirler.

Anahtar Kelimeler: Bati Anadolu Gerilme Sistemi, Ege, Tiirkiye
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EXTENSIONAL TECTONICS IN WESTERN TURKEY AND THE
AEGEAN REGION: PRESENT MODELS AND PROBLEMS

Ibrahim Cemen
Dept. of Geological Sciences, The University of Alabama, Tuscaloosa, AL., 35406, USA

(icemen@ua.edu)

ABSTRACT

One of the best developed extensional terranes of the World is located in Western Turkey and
the Aegean Region. Based on wide spread geological mapping in western Turkey and Aegean
Island, reflection seismic interpretation, sedimentological and geochemical studies, it is now
widely accepted that the terrane contains well-developed examples of extensional tectoni-
cs such as detachment surfaces, core complexes, extensional folds, extensional basins, and
strike-slip faults. Although there are still “competing” published tectonic models, it is also
well-accepted that a) the Cenozoic extension was most likely initiated by orogenic collapse
processes in Late Oligocene that followed the formation of the Vardar-Izmir-Ankara suture
zone of the Alpine Orogeny, b) subduction roll-back associated with the Hellenic subduction
has become prominent cause of extension since Early Miocene and c) the slab-tear in sout-
hwestern Anatolia, which is recently imaged based on seismic tomography studies, has also
effected extensional processes in region.

However, there are still many important questions of extensional tectonics in Western Turkey
and the Aegean Region. These include a) determining the precise amount and percentage
of cumulative extension; b) the role of strike-slip faulting in the extensional processes; c) de-
termining exhumation history along detachment surfaces using multimethod geochronology;
d) geometry of extensional features in the middle and lower crust; e) the nature of upper
mantle and asthenospheric flow; f) evolutions of sedimentary basins associated with dip-slip
and strike-slip faults of the extended terrains, and g) seismic hazards and h) economic signi-
ficance of extensional basins. A better understanding of these problems will not only help us
scientifically but will also have societal and economic effects as the region is likely to produce
earthquakes Mw>7.0 and contain economic resources like precious metals, borate deposits,
and oil and gas fields.

Keywords: Western Anatolian Extensional System, Aegea, Turkey
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OFiIYOLITLER, ELMASLAR VE ULTRA YUKSEK BASINC

MINERALLERI:
UST MANTO PETROJENEZI UZERINE YENI GORUSLER
Yildirim Dilek

Department of Geol. & Env. Earth Science, Miami University, Shideler Hall; 250 South
Patterson Avenue, Oxford, OH 45056, USA

(dileky(@miamioh.edu)
oz

Ofiyolitik peridotitler, farkli siire¢ler boyunca meydana gelen kismi erime, ergiyik ayrilimi ve
ergiyik-kaya etkilesimi olaylarinin bir sonucu olarak degisen oranlarda tiiketilmis ilksel man-
tonun kalintilarini temsil ederler. S6z konusu peridotitler, farkli derecelerde ve 6l¢ekte oldukga
genis bilesimsel-jeokimyasal heterojenlikler sunmakta olup, tiim kaya uyumsuz element ige-
rikleri ve mineral kimyalar1 s1g manto derinliklerindeki basit kismi ergime siirecleri ile uyum-
suzdur. Bu jeokimyasal &zellikler, farkli tektonik ortamlara ait yayilma merkezlerinin altindaki
manto litosferiyle yiikselen ergiyikler-ugucular arasindaki metazomatik siireglerin bir sonucu-
dur. Bu sunumda, (1) yitimin baslangi¢ evrelerinde okyanusal litosferin (ofiyolitlerin) ergiyik
evrimi ve magmatik siiregler ve (2) ofiyolitik kromititler-peridotitler biinyesinde kapanimlar
seklinde g6zlenen mikroelmaslar, ultra yiiksek basing (UHP) mineralleri ve kabuksal malzeme
olusumlari izerinde durulacaktir. Yitim zonu (SSZ) ofiyolitlerinde gériilen kabuksal ve manto
kaya birimleri, ofiyolitik magmalarin kaynagi olan mantonun ilerleyen ergime-tiiketilme-zen-
ginlesme olaylarina maruz kaldigini ve bu olaylarin ergiyik bilesimini ve kalint1 peridotitlerin
mineralojik ve kimyasal bilesimlerini 6nemli 6l¢lide degistirdigini gdsterir. Okyanus ici yiti-
min baslangig siirecleri ile iliskili ergiyik olusumlarinda mafik volkanizma genellikle, yaslidan
gence dogru, normal okyanus ortasi sirt1 bazaltlart (N-MORB), ortag-Ti bazaltlart (MTB), ada
yay1 toleyitik bazaltlar1 (IATB) ve boninitik kayalar iiretir. Bu farkli kaya tiirleri, zaman ige-
risinde farkli kismi ergime derecelerine maruz kalmig ve yiten okyanusal kabuk tiirevli ugucu
ve akigkanlarla evrimlesmis farkli derecelerde tiiketilmis peridotitlerden itibaren olusurlar. Bu
sunumda, farkli ofiyolitlerden &rnekler dikkate alinarak, ofiyolitik magmalarin evrimi i¢in iyi
belirlenmis bir mekansal-zamansal model olusturan, yayonii tektonik ortaminda yitim karak-
terli okyanusal kabuk olusumu i¢in gercekei bir petrojenetik model verilecektir.

Ofiyolitik peridotitler ve bunlarla iliskili kromititler igerisindeki mikroelmaslar, ultra yiiksek
basing mineralleri ve oldukga diisiik oksitlenme kosullarini yansitan nabit mineral olusumlari,
okyanusal litosferin olusumu sirasinda kabuk ve manto malzemesinin derin kokenli dongii-
siine isaret etmektedir. Hernekadar bu ¢aligma kapsaminda incelenmis olan elmas kristalleri
farkli yasli ve farkli cografik bdlgelerden (Arnavutluk, Cin, Rusya, Tibet ve Tiirkiye) elde
edilmis olsa da, s6z konusu elmas kristalleri morfolojileri, karbon izotop degerleri ve mineral
kapanimlar1 bakimindan benzerlikler sunmaktadir. Buna karsilik, kimberlit ve oldukea yiiksek
basing metamorfik kusaklarindaki elmas olugumlarina gore yukarida bahsedilen 6zellikler ba-
kimindan oldukga biiyiik farkliliklar sunmaktadir. Bu bulgular, elmas olugumlart i¢in oldukga
yeni bir jeolojik ortama isaret etmekte olup, ayn1 zamanda eski okyanusal litosferin (ofiyolit-
ler) olusumu i¢in oldukc¢a kabul géren bazi modellerin yeniden sorgulanmasi gerektigini orta-
ya koymustur. Bununla birlikte s6z konusu bulgular, kiiresel karbon dongiisii, manto konvek-
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siyon modelleri, manto heterojenliginin derecesi ve mantonun farkli seviyelerindeki akiskan
fazlarin dogasi hakkinda da 6nemli veriler sunmaktadir. Tahmini basing-sicaklik kosullart,
mikroelmaslarin ve oldukga yiiksek basing minerallerinin kromit kristalleri biinyesinde olu-
sumlarinin, 350-660 km’lik derinliklerde, olduk¢a diisiik oksitleyici kosullarin hakim oldugu
manto gecis bolgesinde gergeklestigini gostermektedir. Mikroelmas ve kabuksal minerallerin
olusumu igin gerekli olan karbon, yitim siire¢lerinde yiizeysel malzemelerin mantonun derin
kisimlarma gocii ile saglanmaktadir. Ultra yiiksek basing mineralleri ve elmas kapanimlari
iceren peridotitler, yiten levhanin gerilemesi (slab rollback) siireclerine bagli kanal akimlari
veya super manto sorguglarinin etkisiyle astenosferin s1g manto derinliklerine yiikselmesi ile
iligkili olarak tasimirlar. Okyanusal agilma zonlar1 altindaki astenosferin basing ferahlamasina
bagl ergimesi ve bununla iligkili olarak manto kamasinda ugucularin etkili oldugu ergime,
ofiyolitler ile iliskili iist manto peridotitleri biinyesindeki geg-evre podiform kromititlerinin
olusumunu saglar. Ofiyolitler ve giincel okyanusal litosfer muhtemelen 6nemli miktarda elmas
barindiran peridotitler ve kromititler igermekte olup bu durum, okyanusal mantonunun genel
bir 6zelligi olarak Kabul edilebilir. Eger dyleyse, okyanusal mantonun, su ana kadar diisiiniil-
diigtinden ¢ok daha fazla karbon haznesine sahip oldugu séylenebilir.

Anahtar Kelimeler: Ofiyolitlerde mikroelmaslar; manto gegis zonu; yitim baslangi¢ evresi,
levha gerilemesi; manto dongiisii; ofiyolitik kromititler; siiper manto sorguglari; ofiyolit pet-
rojenezi.
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OPHIOLITES, DIAMONDS, AND UHP MINERALS:
NEW CONCEPTS ON UPPER MANTLE PETROGENESIS

Yildirim Dilek
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ABSTRACT

Ophiolitic peridotites represent variously depleted residues of the primitive mantle after mul-
tiple episodes of partial melting, melt extraction and melt—rock interactions. They display a
wide range of compositional-geochemical heterogeneities at different scales, and their in-
compatible bulk rock compositions and mineral chemistries are commonly inconsistent with
simple crystal line of descent in concert with the liquid line of descent for a parental melt that
evolved via fractional crystallization, and with their evolution through simple partial melting
processes at shallow mantle depths. These geochemical characteristics are the manifestations
of metasomatic processes between the mantle lithosphere and ascending melts—fluids beneath
spreading centers in various tectonic settings. In this presentation, I will concentrate on: (1)
the melt evolution—magmatic construction of oceanic lithosphere (ophiolites) in subduction
initiation stages, and (2) the occurrence of microdiamonds, ultrahigh pressure (UHP) mi-
nerals and crustal material as inclusions in ophiolitic chromitites—peridotites. Crustal and
mantle rock units exposed in suprasubduction zone (SSZ) ophiolites show that the mantle
melt sources of ophiolitic magmas undergo progressive melting—depletion—enrichment events,
constantly modifying the melt compositions and the mineralogical-chemical makeup of resi-
dual peridotites. In subduction initiation related melt evolution, mafic volcanism commonly
produces, from the oldest to the youngest: normal mid-ocean ridge basalts (N-MORB), medi-
um=Ti basalts (MTB), island arc tholeiitic basalts (IATB), and boninitic lavas. These different
lava types originate from variously depleted peridotite types, which undergo different degrees
of partial melting through time in continually evolved fluid-flux and slab dynamics conditions.
I will present several case studies from different ophiolites that establish a well-constrained
spatial-temporal model for the evolution of ophiolitic magmas, providing a realistic petroge-
netic template for SSZ oceanic crust formation in a forearc setting.

Occurrences of microdiamonds, UHP minerals, highly reduced native elements, and crustal
minerals as inclusions in ophiolitic peridotites and associated chromitites indicate deep re-
cycling of crustal and mantle material during the formation of oceanic lithosphere. Although
our investigated diamonds come from ophiolites with different ages and geographic locations
(Albania, China, Russia, Tibet & Turkey), they show many similarities in their morphology,
carbon isotopes and mineral inclusions. However, they are distinctly different in all these res-
pects from diamonds obtained from kimberlites and UHP metamorphic belts. These findings
indicate a completely new geological environment for diamond formation, pose major ques-
tions about the validity of some of the widely—accepted models for the formation of ancient
oceanic lithosphere (ophiolites), and have significant implications about the global carbon
cycle, mantle convection models, scales of mantle heterogeneities, and role—nature of fluid
phases at different levels of the mantle. Estimated P-T conditions suggest that generation and
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incorporation of microdiamonds and UHP minerals into chromite grains occurs at depths of
350-660 km in highly reducing conditions of the mantle transition zone (MTZ). Carbon for
microdiamonds and crustal minerals are derived from subduction—driven recycling of surface
material. Host peridotites with their UHP mineral and diamond inclusions are transported
into shallow mantle depths by asthenospheric upwelling, associated with either slab rollback
induced channel flow or superplumes. Decompression melting of transported mantle rocks
beneath oceanic spreading centers and their subsequent flux melting in mantle wedges result
in late-stage formation of podiform chromitites during the upper mantle petrogenesis of ophi-
olites. Ophiolites (and modern oceanic lithosphere, as well) appear to contain abundant dia-
mond-bearing peridotites and chromitites, suggesting that diamonds and UHP minerals may
be common features of oceanic mantle in general. If so, the oceanic mantle might be a more
significant carbon reservoir than ever thought.

Keywords: Microdiamonds in ophiolites; mantle transition zone; subduction initiation, slab

rollback; mantle recycling, ophiolitic chromitites; superplumes,; ophiolite petrogenesis.
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ANORTOZITCE ZENGIN ARKEEN TABAKALI
SOKULUMLAR: ARKEEN KENET KUSAKLARI PARCALARI

Ali Polat

Department of Earth and Environmental Sciences, University of Windsor, Canada

(polat@uwindsor.ca)
oz

Anortozitce zengin sokulum kayaglari sadece Arkeen jeolojik kayitlarinda goriilmekte ve
Arkeen yasli Giineybat1 Gronland ve Kanada’nin Superiyor kalkanlarinda yaygin olarak bu-
lunmaktadir. Bu tabakali sokulum kayaglari, baslica peridotit, piroksenit, hornblendit, gabro,
l6kogabro ve anortozitden olusmaktadir. Lokogabrolar ve anortozitler sokulum istifinin {ist
kisimlarinda yeralmakta ve kalsiyumca zengin (>An. ), piroksen ve hornblend kristalleri ta-
rafindan ¢evrelenen ve 2 ile 30 cm arasinda degisen 6Olgiilere sahip biiyiik taneli plajioklaslar
icermetedir. Arkeen mantosundaki yiiksek sicaklik (1500-1600°C) nedeniyle, yay ardi hav-
zalarmin ve agilmaya ugrayan ada yaylarinin altindaki mantonun yiiksek derecede (%25-35)
kism1 ergimeye ugradigi ve bu ergime nedeniyle kilometre boyutunda, suca zengin magma
odalarinin olustugu tahmin edilmektedir. Bu tiir biiyiikk yapili magma odalarindaki kristal
ayrimlagmasinin, olivin, piroksen, hornblend ve plajioklasca zengin katmanlarin olusumuna
neden oldugu tahmin edilmektedir. Arazi gdzlemleri, biiyiik taneli plajioklaslarin magma oda-
larinin {ist kisimlarinda ya da okyanus kabugu igine yerlesen sil, damar ve kafaciklar iginde
olustugu goriisiinii desteklemektedir. Yer’in geriye doniisii olmayan bir sekilde 1s1 kaybetmesi
nedeniyle, manto sorguclar1 hari¢, Arkeen sonrasi ada yaylar1 ve yayilma merkezlerinin al-
tindaki mantonun %25-35 derece ergimesi sona ermistir. Arkeen sonrasi okyanusal kabukta
biiyiik taneli, kalsiyumca zengin, plajioklas igeren 16kogabro ve anortozitlerin olugsmamasi,
Yer’in zamanla 1s1 kaybeyberek sogumasinin bir gostergesidir.

Arkeen anortozitce zengin tabakali sokulumlar1 ve onlarla ayni yasta olan ve arzide birlikte
bulunan bazaltca zengin yesilkayac¢ kusaklari, deformasyon sirasinda ve sonrasinda yerlesen
tonalit-trondjemit-granodiorit birligi tarafindan kesilmektedir. Anortozitce zengin tabakali so-
kulumlarin, yesilkaya¢ kusaklarmin ve tonalit-trondjemit-granodiorit birliklerinin, giiniimiiz
dalma-batma kugaklarinda olusan magmatik kayaclarlarla ayn1 iz element kimyasi 6zellikleri-
ne sahip olmasi, bu ii¢ kayag birliginin de Arkeen dalma-batma kusaklarinda olustugunu gos-
termektedir. Anortozitce zengin tabakali sokulum kayaclar1 ve onlarla birlikte ayni yerde ve
ayn1 zamanda olusan yesilkaya¢ kusaklari, Arkeen dalma-batma kusaklarinda olusan okyanu-
sal kabugun kalintilarin1 ve dolayistyla Arkeen ofiyolit parcalarini temsil etmektedirler. Sonug
olarak, bu kayag birliklerinin Arkeen’deki okyanus kapanimlarini, ada yay1 ¢arpigmalarini ve
de kenet kugaklarini temsil ettiklerini sdyleyebiliriz.

Anahtar Kelimeler: Arkeen, tabakali sokulum, anortozit, plajioklas, yesilkayag¢ kusagi

19



71. Tiirkiye Jeoloji Kurultay: 23-27 Nisan/April 2018 71* Geological Congress of Turkey

ANORTHOSITE-DOMINATED ARCHEAN LAYERED
INTRUSIONS: FRAGMENTS OF ARCHEAN SUTURE ZONES

Ali Polat

Department of Earth and Environmental Sciences, University of Windsor, Canada

(polat@uwindsor.ca)

ABSTRACT

Anorthosite-dominated layered intrusions are restricted to the Archean geological record and
are widespread in the Archean craton of southern West Greenland and the Superior Province
of Canada. These layered intrusions consist mainly of peridotites, pyroxenites, hornblendites,
gabbros, leucogabbros and anorthosites. Leucogabbros and anorthosites typically occur at
the top of the stratigraphy and contain high-Ca (>An.,) megacrystic plagioclase grains that
range in size from 2 to 30 cm and are enclosed by interstitial pyroxene and/or hornblende. We
suggest that large degrees of partial melting (25-35%) in the hotter (1500-1600°C) Archean
upper mantle beneath rifting arcs and back-arc basins produced shallow, kilometer-scale hyd-
rous magma chambers. Fractional crystallization in these large magma chambers likely resul-
ted in mineralogical stratification, forming crystal mushes of olivine, pyroxene, hornblende,
and plagioclase. Field observations suggest that megacrystic anorthosites and leucogabbros
were generated at the top of the magma chambers, or in sills, dykes and pods in the oceanic
crust. Irreversible heat loss of the Earth led to upper mantle cooling by the end of the Archean
to a level at which it could no longer produce 25-35% partial melting, except within mantle
plumes, beneath oceanic arcs and spreading centres. The absence of high-Ca of megacrystic
anorthosites and leucogabbros in oceanic crust in post-Archean times reflects the decline of
mantle temperatures resulting from secular cooling of the Earth.

Archean anorthosite-dominated layered intrusions are spatially and temporally associated
with basalt-dominated greenstone belts and are intruded by syn-to post-tectonic tonalite-tron-
dhjemite-granodiorite suites. The anorthosite-dominated layered intrusions, greenstone belts
and trondhjemite-granodiorite suites all share the trace element geochemical characteristics
of present-day subduction zone magmas, suggesting that they formed mainly in a suprasub-
duction zone setting. The anorthosite-dominated layered intrusions and spatially associated
greenstone belts are interpreted to be fragments of Archean oceanic crust, representing dis-
membered subduction-related ophiolites. They mark the closure of ocean basins and accretion
of island arcs, and represent suture zones in Archean orogenic belts.

Keywords: Archean, layered intrusion, anorthosite, plagioclase, greenstone belt
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Sayg1 deger meslektagimiz ve degerli arkadagimiz Profesor Dr. Yiicel Yilmaz’in 75. Yas kutla-
mas1 vesilesiyle diizenlenen bu 6zel oturumda sizlere Kayag¢ Kiriklar1 Bilgibank’1 sunmaktan
kivang duyuyoruz. Bu iiriin Internet tabanli olup kayag kiriklar1 ve ilisik yapilari igerir. Bil-
gibank igerigi “Web Ontology Language” (OWL) dosyasi olarak diizenlenmistir. Bu dosyalar
daha sonra “ExtensibleStylesheet Language Transformation” (XSLT) kullanilarak web say-
falarina doniistliriilmiistiir. En son olarakta web sayfalar1 Stanford Tip Fakiiltesi tarafindan
gelistirilen acik kaynak kodlu “Protégé” editorii ile diizenlenmistir.

Kayag Kiriklar1 Bilgibank dort simif kirik tipleri igeriyor: Eklemler, Faylar, Basing Soliisyon
Bantlari, ve Deformasyon Bantlari. Bu siniflar agac-tip hayararkisi seklinde diizenlenmistir.
Yani smiflama biiyiikten kiigiige siralanir. Ornegin, Ev sayfas1 “Home page” ->Kiriklar ->
Faylar -> Kayma bantlari, vesaire. Birbiri ile iliskili siniflar “hyperlink™ ile baglanmaktadirlar.
Ornegin Kayma bantlar1 bu tip faylarin “Mekanizma ve Mekanik” ve “Fiziksel Ozellikleri” ile
baglantilidir. Okuyucu bunlarin agis sirasini kendisi seger: Ya sira ile baglantilari agar veya bir
sayfadan ilgilendigi bir bagka sayfaya veya kavrama atlar.

Kayagc Kiriklari Bilgibank tam olarak dijital olup Internet olan her yerde, her zaman ve her tip
bilgisayar, tablet veya cep telefonuyla agilabilir. Klasik baski-kitaplardan farkli olarak birbiri
ardina sabit boliimler yerine burada kavramlar daha kisa web sayfalarinda ¢ok sayida sekiller,
fotograflar, ve referanslarla anlatilir.

Anahtar Kelimeler: Eklem, fay, basing soliisyon bantlari, deformasyon bantlari, bilgi bankast
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ROCK FRACTURE KNOWLEDGEBASE
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ABSTRACT

In this special meeting to celebrate the 75" birthday of our esteemed colleague and friend
ProfessorYiicel YILMAZ, we present the Rock Fracture Knowledgebase. A knowledgebase is
a repository of information about any specific topic. We introducethe Rock Fracture Knowled-
gebase, an Internet-based productto address rock fracturing and the resulting structures. The
content of the Rock Fracture Knowledgebaseis stored in a Web Ontology Language (OWL)
file. The OWL file is then translated and formatted to individual web pages by Extensible
Stylesheet Language Transformations (XSLT). Protégé,a free open-source ontology editor by
Stanford Medical School, is used to edit the content.

The Rock Fracture Knowledge base contains four major classes of structures: Joints, Faults,
Pressure Solution Seams, and Deformation Bands. The classes are organized based on hie-
rarchical tree structure, starting from the Home page and branching off to more specific ones
linked by hyperlinks. For example, ‘Home page’-> ‘Fractures’-> ‘Faults’-> ‘Shear Bands’
-> eftc... There are also hyperlinks that connect related structure classes. For example, the
class ‘Shear Bands’links to ‘Mechanisms and Mechanics of Shear Bands and ‘Petrophysical
Properties of Shear Bands’. Readers can chose the path of navigation, traverse the tree, follow
the related links, or jump directly to other concepts of interest.

The Rock Fracture Knowledgebase is completely digital and accessible on the Internet by
computers,tablets, and even smart phones. Compared to traditional books that have consecuti-
ve chapters, the Knowledgebase consists of classes in the form of shorter individual web pages
covering the concepts with virtually unlimited text, illustrations and references.

Keywords: Joint, fault, pressure solution seams, deformation bands, knowledgebase
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Gondwana ile Lavrasya’nin Ge¢ Karbonifer’de garpigsmasi sonucunda Avrupa’da Variskan
orojenezi meydana gelmis ve sliperkita Pangea olugmustur. Kitasal ¢arpisma alan1 dogusun-
da, Asya’da isegiineye Paleozoyik bakanaktif kita kenar1 varliginit siirdiirmiistiir. Pontidler,
Karbonifer’de Avrupada’ki kitasal garpisma alani ile Asya aktif kita kenar1 arasindaki gegis
bolgesinde yer alir.

Variskan orojenezine bagli olarak gelismis Erken Karbonifer yiiksek sicaklik metamorfizmasi
ve Ge¢ Karbonifer — Permiyen plutonizmasi Biiyiik Kafkaslar’dan Balkanlara kadar uzanan
genis bir alanda yaygin olarak gozlenir. Bu zon batiya Sirbistan’a dogru devam eder ve Orta
Avrupa Variskan orojenine kavusur.

Pontidler’de Permo-Karbonifer yagh kristalen kayalar, Mesozoyik yastaki ortii altinda, bir-
birinden uzak, izole mostralara halinde bulunmalarina ragmen, bir ¢ok ortak 6zellik gosterir.
Pontidler’in Sakarya Zonu’nda sillimanit-kordiyerit-granat mineral toplulugu ve kismi ergime
ile tanimlanan yiiksek sicaklik — diisiik basing metamorfizmasi Erken Karbonifer (ca. 330 Ma)
olarak yasladirilmistir. Metamorfizmay1 takip eden evrede Geg¢ Karbonifer’de (330-320 Ma)
kabuga kalk-alkalen granitler yerlesmistir. Daha sonra bolge yiikselmis, asinmis ve yer yer en
Geg Karbonifer (Gzeliyen) molaslari ile ortiilmiistiir.

Geg Jura — Erken Kretase metamorfizmasi ve deformasyonu nedeni ile Istranca Masifi’ndeki
Variskan olaylarin1 tanimlamak giictiir. Buna karsin eldeki veriler Istranca Masifi’'nde Geg
Karbonifer (315-302 Ma) granitlerinin muhtemelen en ge¢ Karbonifer’de (ca. 300 Ma) de-
forme olmus ve metamorfizma geg¢irmis olduklarina igaret eder; bu olay1 takiben Permiyen’de
(294-253 Ma) yaygin granit yerlesimi gergeklesmistir. Istranca Masifi’'nde Variskan kristalen
temel, Alt Triyas karasal kumtaslar1 ve konglomeralar1 ile uyumsuzlukla ortiiliir.

Pontidler’in Istanbul Zonu Ordovisyen’den Karbonifere’e kadar uzanan, pasif bir kita kenarini
tanimlayan, kali ve siirekli bir Paleozoik istif ile tanimlanir. Istanbul Zonu’ nun bat1 kesimin-
de Paleozoyik seri Alt Karbonifer (Vizeyen) tiirbiditleri ile sonlanir; tiirbidit ¢okelimini takip
eden evrede Geg Karbonifer’de Paleozoyik istif deforme olmustur, fakat istifte metamorfizma
gelismemistir. Istanbul Zonu’nun dogu kesiminde Paleozoyik ¢ékelimi, Ust Karbonifer yas-
taki komiirlii seviyelere kadar uzanir; bunu takip eden evrede, Paleozoyik istif kivrimlanmis,
yiikselmis ve akabinde Ge¢ Permiyen (262-255 Ma) granitleri ile kesilmisgtir.

Karadeniz giineyinde Geg Palezoyik olaylarini hassas bir sekilde ¢oziimlemek, Kimmerid ve
Alpin orojenezinin etkileri yiiziinden giigtiir. Buna karsin, Istanbul Zonu, genellikle Avalon-
ya’nin bir pargasi olarak kabul edilmekte, ve ge¢ Ordovisyen — erken Siluriyen’de Lavrasya
giiney kenarina eklendigi diistiniilmektedir. Sakarya Zonu Geg¢ Paleozoyik’de muhtemelen
ensialik bir magmatik yay olusturmustur, bu yay Istanbul Zonu’nda tanimlanan pasif kita ke-
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nart ile Ge¢ Karbonifer’de ¢arpismistir. Yay-kita carpismasini takip eden kitasal kalinlasma
sonucunda Permiyen’de yaygin granitik intriizyonlar gelismistir.

Anahtar Kelimeler: Granit, metamorfizma, orojeni, Pontidler, Variskan
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ABSTRACT

The collision of Gondwana and Laurussia in the Late Carboniferous led to the Variscan
orogeny in Europe and resulted in the creation of the supercontinent Pangea. In contrast,
most of the Asia escaped the collision and continued to face an ocean in the south. The Pon-
tides are located in this transitional region between Carboniferous continental collision in the
west and continuing oceanic subduction in the east. They are characterized by a zone of Early
Carboniferous high temperature metamorphism and Late Carboniferous — Permian plutonism,
which extends from the Strandja Massif'in the Balkans to the Caucasus. This zone constitutes
the eastward extension of the Variscan orogeny in Serbia and Bulgaria. Permo-Carboniferous
crystalline rocks form isolated outcrops under the Mesozoic sequences in the Pontides. Althou-
gh the outcrops are separated by large distances, they share several common features. In the
Sakarya Zone of the Pontides a HT/LP metamorphism characterized by sillimanite-cordieri-
te-garnet bearing assemblages and partial melting is dated at ca. 330 Ma. The metamorphism
was followed by the intrusion of Late Carboniferous (330-320 Ma) calc-alkaline granitoids.
During the latest Carboniferous there was uplift and erosion, and deposition of Upper Car-
boniferous (Gzhelian) molasse with thin marine interbeds followed by andesitic volcanism.

The Variscan events are less clear in the Strandja Massif due to Late Jurassic — Early Cretace-
ous metamorphism and deformation. Late Carboniferous (315-302 Ma) granitoids were pro-
bably deformed and metamorphosed during the latest Carboniferous (ca. 300 Ma) followed by
the intrusion of widespread Permian (294-253 Ma) calc-alkaline granitoids. Lower Triassic
continental clastic rocks lie unconformably over the Variscan basement.

The Istanbul Zone of the Pontides is characterized by a well-developed Paleozoic sedimentary
succession extending from Ordovician to Carboniferous. In the western part the Paleozoic
succession ends with the Viseanturbidites, which were deformed but not metamorphosed du-
ring the Late Carboniferous. In the eastern part of the Istanbul Zone the Paleozoic succession
continues into Upper Carboniferous coal measures followed by folding and uplift. Late Permi-
an (262-255 Ma) granitoids intrude the deformed Paleozoic rocks.

Reconstruction of the Late Paleozoic events in the Pontides is difficult because of the effects
of the Cimmeride and Alpideorogenies, which reworked the Variscan units and their contacts.
The Istanbul Zone is generally correlated with Avalonia and was probably accreted to the
southern margin of Laurasia during the late Ordovician — early Silurian. The Sakarya Zone
was probably a Late Paleozoic ensialic arc, which collided with the Istanbul Zone during the
Carboniferous. The collision between the arc and the continent and the subsequent crustal
thickening was followed by the intrusion of widespread Permian granitoid.

Keywords: Granitoids, metamorphism, orogeny, Pontides, Variscan
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Bu 6zetin ve sunumun ana konusu, laboratuvar (analog) ve sayisal (numerik) modelleme ¢a-
lismalarinin yer bilimlerinde, bilhassa orojenik kusaklarin gelisimindeki kullanilabilirligi ve
onemidir. Gelisen bilgisayar teknolojisi ve modelleme stratejileri ayni anda karmasik fizik-
sel hesaplar yapabilme olanagini bize sunmaktadir. Bu hesaplar sayesinde kayalarin gerilme
altinda davranis bigimini anlatan reolojik yaklasimlarda bulunabiliriz. Ornegin, mantodaki
termomekanik konveksiyon akimlarinin yeryiiziinde olusturdugu genis 6l¢ekli topografik etki-
leri (platolarin ve havzalarin gelisimi) yine manto ve kabugun reolojik 6zellikleri yardimiyla
modellenebilir ve hesaplanabilir. Ancak bu hesaplarda (her ¢alismada oldugu gibi) belirsizlik-
lerin de var oldugu unutulmamalidir. Ne var ki model sonuglariin gergege en yakin olmasi
i¢in, belirsizliklerin giderilmesi igin, model sonuglarinin gézlenebilir verilerle karsilagtirilmasi
mutlak suretle yerine getirilmelidir.

Bu sunumda, yaptigimiz tektonik ve jeodinamik modelleme c¢alismalarindan genel drnekler
verilecektir. Oncelikle problemin ne oldugu tamtilacak, daha sonra bu probleme yaklasim
getirmeyi diistintilen bir dizi model sonuglart verilecektir. Modeller yeryuvarinin karmagik
evrimini sadelestirerek bize bazi sonuglar verir ancak bu sonuglar gercegi tam anlamiyla yan-
sitamaz ve mutlak dogru degildir. Sonugta sadece birincil yaklagimlar gdsterirler ki bu bile
yeryuvariin evrimini genel hatlariyla anlamamiza yardimer olurlar. Tektonik problemler, 6r-
negin, orta Anadolu’nun nasil ve hangi jeodinamik kosullar altinda yiikseldigi, batt Anado-
lu’daki yiiksek basing baskalasim kayaclarinin nasil yiizeylendigi veya Alp-Karpat orojenik
kusaginin son 10 milyon yilda nasil gelistiginin ortaya konmasidir. Problemin ve model sonug-
larinin tartisilmasindan sonra ortaya konacak, modelleme ¢alismasinin en 6nemli kismi, so-
nuglarin jeolojik, jeofiziksel ve petrolojik verilerle ve yorumlarla uygunlugunun gerekliligidir.
Hangi veriler kullanilmalidir? Hangi jeolojik veri seti daha giivenilirdir? Bunu bilmek zordur.
Bu sunumda Tiirkiye’deki en genis jeoloji cemiyetine modellemenin dnemi dogru olarak anla-
tilir ve yer bilimcilerin dikkati ¢ekilirse, sunum istenilen amacina ulasabilir.

Anahtar Kelimeler: Jeodinamik, modelleme, tektonik, sayisal veriler, reoloji

26



71. Tiirkiye Jeoloji Kurultay: 23-27 Nisan/April 2018 71* Geological Congress of Turkey

WHAT IS THE USE OF QUANTITATIVE MODELING IN
TECTONIC STUDIES?
MODELS ARE WRONG YET THEY ARE DIDACTIC
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ABSTRACT

The purpose of this presentation is to explain why quantitative (numerical and analogue scaled
laboratory) modelling is useful for our understanding of the geological processes, in particu-
lar tectonic-geodynamic evolution of the orogens. The advancement of the computational fa-
cilities, nowadays allows us to make complex physical calculations simultaneously, related to
the rheological behaviour of the earth. Specifically, by using ‘realistic’ approximations we can
predict how thermomechanical convection on earth can drive various geological processes
(e.g surface topography variations, the large scale uplifi-subsidence of plateaus, basins etc).
At the same time, there are large uncertainties in these approximations, for instance at least
an order of magnitude or two for the viscosity of the mantle, therefore, the absolute condition
for a better or the best model to explain the earth should be compared and contrasted against
the observational data.

In this presentation, I will make an attempt to show our research contributions as an overview.
A tectonic problem is defined first and then will show the results of a series set of model predic-
tions/results that address the relevant problem. They are presumably wrong because they have
simplifications, and the earth’s dynamic behaviour is complex. Meanwhile, they show some-
thing very useful as a first order approximation. A tectonic problem is; what caused the uplift
of the Central Anatolian plateau? Or how did the western Anatolian, Menderes-Tavsanl zone
metamorphic rocks exhume to the surface? How is the Alpine-Carpathian orogeny evolved in
the last 10 Myrs? Finally, I will emphasize that the most significant part of the modelling study
is that a comparison with the geological, geophysical and the petrological data is complete
necessity. Which data is more reliable? That it is hard to know. By giving this presentation, 1
am hoping to connect the bridge between models and data producers to the largest geological
community in Turkey.

Keywords: Geodynamics, modeling, tectonics, quantitative, rheology
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Bati Anadolu, Ege agilma provensinin en dogu kismi, bilimsel ve ekonomik anlamda Diinya’da
arastirilan en 6nemli bdlgelerden biridir. Bat1 Anadolu’yu karakterize eden KD-GB gidisli Ne-
ojen volkano-sedimanter havzalar, Menderes Masifi’nin kuzey kisminda yer almaktadir. KD-
GB gidisli havzalar Bigadi¢, Gordes, Demirci, Selendi, Emet, Giire ve Usak havzalaridir. Bati
Anadolu’da bor igeren Neojen havzalarinin geometri, stratigrafi ve volkanik bilesenleri, havza
evrimi ve bor olusumu ile Bati Anadolu’nun agilma kosullari ile ilgili dnemli bilgi ve ipuglar1
igerir. Bu bor yataklarinin bir kesimi, izmir-Balikesir Transfer Zonu (IBTZ) boyunca gelisen
KD-GB uzanimli havzalarda (Bigadig, Sultancayir ve Kestelek havzalari), diger yataklar ise
Menderes Masifi’nin kuzey kesiminde gelisen KD-GB gidisli hatlar boyunca gozlenen Selendi
ve Emet havzalarinda yer alir. Kirka bor yatagi ise daha doguda tamamen farkli bir jeolojik
ortam ve volkanostratigrafik istif i¢inde yer alir.

Kiiresel 6lgekte kitasal ortamlarda dort ana metalojenik bor bolgesi bilinir. Bunlar Anadolu
(Tirkiye), Kaliforniya (ABD), Orta And’lar (Giiney Amerika) ve Tibet (Orta Asya)’tir. Bor
yataklarinin ¢okelme ortami, Senozoyik volkanizma, sicak su etkinligi, kapali havzalar ve
kurak iklimler ile yakindan iligkilidir. Boraks, borun en énemli ticari kaynagi olmakla birlikte
rezervleri Tiirkiye, ABD ve Arjantin’de bulunur. Kolemanit, Ca borat {iretimi i¢in ana iiriindiir
ve mevcut rezervleri Tirkiye ile sinirlidir. Datolit ve szaibelyit mineralleri Rusya ve Cin’de
bulunmaktadir. Diinyada ana boraks (tinkal) yataklari, Anadolu’da (Kirka), Kaliforniya’da
(Boron), ve Andlarda (Tincalayu ve Loma Blanca) bulunmaktadir. Kirka, Boron ve Loma
Blanca bor yataklari mineralojik bilesim ve kimyasal 6zellikleri bakimindan birbirleri ile ben-
zerlikler gosterirler. Probertit ve hidroborasit iceren kolemanit yataklari Anadolu, Death Val-
ley (Kaliforniya) ve Sijes (Arjantin) bulunur. Kuvaterner yasl bor olusumlari ise And’lardaki
salarlarda, ABD ve Tibet’te ise playa gollerinde ve tuz tavalarinda gozlenir. Tiirkiye’de Konya
Karapinar Diizliigiinde benzer sekilde Kuvaterner yasli bor olusumlari tespit edilmistir.

Volkanosedimanter playa-gol ¢okellerinde, ekonomik agidan o6nemli bor yataklarinin
olusumuasagidaki kosullara baghdir: playa-g6l ortaminin olugsmasi; playa-goélde yogunlagma,
andezitik kaynakli riyolitik volkanikler, havza igine dogrudan kiil ya da graben faylar1 bo-
yunca hidrotermal ¢ozelti tagimnimi; volkanizma cevresinde sicak su kaynaklari; kurak veya
yari-kurak iklim kosullari; ve gol suyunun pH araligi, 8.5 - 11 arasinda olmasidir.

Boraks, tileksit ve kolemanit diinya ¢apinda ticari 6nem tasiyan ii¢ bor mineralidir. Tiirkiye,
diinyanin en biiylik boraks, iileksit ve kolemanit rezervlerine sahiptir. Biitiin tilkeler Tiirki-
ye’nin kolemanit ve tileksit rezervlerine bagimlidir. Modern endiistriler bor ve iirlinlerini kul-
lanmak zorundadir.Borun bitki ve diger yasamlar iizerinde oynadigi rolii géz oniine alinirsa,
Diinya’da boru kullanmadan yagamay1 hayal etmek olduk¢a zordur. Bu nedenle, bor ve bor
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iiriinleri tiim diinyada siirdiiriilebilir kalkinma i¢in en 6nemli ¢alisma konularindan biri ola-
caktir.

Anahtar Kelimeler: Neojen bor havzalari, izmir-Balikesir Transfer Zonu, Menderes Meta-
morfik Kompleksi, bor yataklari, Bat1 Anadolu
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Dokuz Eyliil University, Department of Geological Engineering, Tinaztepe Yerleskesi,
35160 Buca/lzmir TURKIYE
(cahit.helvaci@deu.edu.tr)

ABSTRACT

Western Anatolia, the eastern most part of the Aegean extensional province, is one of the
most famous regions in the world that have been studied in respect of scientific and economic
aspects. The NE-SW trending Neogene volcano-sedimentary basins that characterize wes-
tern Anatolia, are mainly located on the northern part of the Menderes Massif. The NE-SW
trending basins are Bigadi¢, Gordes, Demirci, Selendi, Emet, Giire and Usak basins. The ge-
ometry, stratigraphy, tectonics and volcanic components of the borate bearing Neogene ba-
sins in western Anatolia offer some important insights into on the relationship between basin
evolution, borate formation and mode of extension in western Anatolia. Some of the borate
deposits in NE-SW trending basins developed along the Izmir-Balikesir Transfer Zone (IBTZ)
(Bigadi¢, Sultanc¢ayir and Kestelek basins), and other deposits in the NE-SW trending basins
which occur on the northern side of the Menderes Core Complex (MCC) are the Selendi and
Emet basins. The Kirka borate deposit occurs further to the eastand is located in a completely
different geological setting and volcanostratigraphic succession.

Four main continental metallogenic borate provinces are recognized at a global scale. They
are located in Anatolia (Turkey), California (USA), Central Andes (South America) and Tibet
(Central Asia). The origin of borate deposits is related to Cenozoic volcanism, thermal spring
activity, closed basins and arid climate. Borax is the major commercial source of boron, with
major supplies coming from Turkey, USA and Argentina. Colemanite is the main calcium bo-
rate and large scale production is restricted to Turkey. Datolite and szaibelyite are confined to
Russia and Chinese sources. Four Main borax (tincal) deposits are present in Anatolia (Kir-
ka), California (Boron), and two in the Andes (Tincalayu and Loma Blanca). Kirka, Boron and
Loma Blanca have similarities with regard to their chemical and mineralogical composition
of the borate minerals. Colemanite deposits with/without probertite and hydroboracite are
present in west Anatolia, Death Valley, California, and Sijes (Argentina). Quaternary borates
are present in salars (Andes) and playa lake sand salt pans (USA-Tibet). In Konya Karapinar
basin (Turkey), similar Quaternary borate formation is present.

Some conditions are volcano-sedimentary sequences: formation of playa-lake environment,
concentration of boron in the playa lake, sourced from andesitic to rhyolitic volcanics, direct
ash fall into the basin, or hydro thermal solutions along graben faults; thermal springs near
the area of volcanism, arid to semi-arid climatic conditions; and lake water with a pH of
between 8.5 and 11.

Three borate mineral that are most important from a worldwide commercial stand point are
borax, ulexite, and colemanite. Turkey has the largest borax, ulexite and colemanite reserves
in the world and all the world's countries are dependent upon the colemanite and ulexite re-
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serves of Turkey. Further research on the mineralogy and chemistry of borate minerals and
associated minerals will the production and utilization of borate end-products. Many modern
industries need industrial borate minerals, and many people use their products. In addition,
boron is essential to plant life, and by extension, all life soit’s hard to imagine our world wit-
hout using it. Therefore, borates and their products are critical to the Sustainable Develop-
ment of the world.

Keywords: Neogene borate basins, Izmir-Balikesir Transfer Zon, Menderes Metamorphic
Complex, Borate Deposits, West Anatolia, Turkey
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MENDERES MASIFi METASEDIMENTER KAYALARININ
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EVRIMINDEKi ANLAM VE ONEMI*
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bCenter for Global Tectonics & State Key Laboratory of Geological Processes and Mineral
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0z

Kirmtili sedimanlardaki kirintt ve kalitsal zirkonlarin U-Pb ve Hf izotop analizleri, maksimum
¢okelme yas1 ve kaynak alan analizi ile ¢okel kayalarin olusumundan onceki siirecte kita ka-
bugunun evriminin anlasilabilmesi i¢in potansiyel gostergeler olarak kullanilirlar. Bildiride,
Bati Anadolu’nun énemli unsurlarindan biri olan giiney Menderes Masifini olusturan metase-
dimenter kayalardaki kirint1 zirkonlar1 konu alan izotop ¢alismasinin sonuglar1 sunulacaktadir.
Metasedimenter kayalar, Eosen YS/OB bdlgesel metamorfizmasi sirasinda yeniden mobilize
olan ve gozIi gnayslar olarak tanimlanan Prekambriyen (ca. 550 My) ortognayslarini yapi-
sal olarak iizerlerler. Turmalin-kuvars nodiillii 16kogranitler ortognayslar ile yapisal olarak
tizerlerinde yeralan metasedimenter kayalarin/sistlerin i¢ine sokulmuslardir. Ayni zamanda,
gozlii gnayslar metasedimenter kayalar ile yerel kesme iligkileri de sunarlar. Metasedimen-
ter kayalarin yasi tartigmali olup, Prekambriyen’den Permo-Karbonifere kadar degisen yaslar
Onerilmistir. Sinirli sayida (11 ile 14 arasinda degisen tanelerde tek zirkon buharlagma yaslari)
kirmtili zirkonlarin yaglandirildigr giincel ¢alismalarda Prekambriyen (600-550 My) maksi-
mum ¢okelme yas1 olarak onerilmistir. Buna karsin, mevcut izotop yas verileri degisik kaya
topluluklar1 arasindaki dokunak iliskileri ile metasedimenter kayalarin yasi konularindaki
tartigmalara agiklik getirememistir. Tartigmalara yeni bir yaklasim getirilmesi amaciyla, me-
tasedimenter kayalardan derlenen onbir 6rnekde LA-SF-ICP-MS U-Pb zirkon jeokronolojisi
calismasi yiriitiilmistiir; her bir 6rnekten en az 100 kirntili zirkon analiz edilmistir. Bildiri,
mevcut ¢caligmanin sonuglarini paylasmayi amaglamaktadir.

Ortognayslarin yapisal olarak iizerine gelen metasedimanlar Neoproterozoyik, Ordovizyen,
ve sasirtict bir sekilde ¢ok sayida Karbonifer ve Triyas yaglt kirintilt zirkon taneleri igermek-
tedir. En geng zirkon toplulugunun yasina gore (236 My), metasedimenter kayalarin maksi-
mum c¢okelme yasi; ge¢ Triyas olarak onerilmektedir. Kuzey Afrika’da Karbonifer ve Triyas
magmatizmasinin bulunmamasi, bu bélgenin olast kaynak alan olamayacigini, kuzeyde baska
bir alanin tanimlanmasi gerektigini gostermektedir. Bu nedenle, Menderes Masifi’nin kendisi,
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Sakarya Zonu ve muhtemelen Pelagoniyan/Kitlatlar ile Rodop Masifi’nin metasedimanlardaki
geng zirkonlarin kaynak alanlari olarak onerilmektedir. Giincel Triyas paleocografik rekons-
triiksiyonlarinda Anatolid-Torid blogu (TAB) ile Sakarya-Pelagoniyan-Rodop (SPP) birbirin-
den oldukga uzak, ayri alanlar olarak tanimlanmaktadir. Yeni yas verileri, TAB ve SPP’nin
gec Triyas zamaninda birbirlerine ¢ok daha yakin olmasi gerektigini ve dolayisiyla SPP’nin
TAB’1 besleyen kaynak alan olmasi gerektigi goriisiinii, baska bir deyisle Sengdr and Yilmaz
(1981; Tectonophysics, 75, 181-241) modelini desteklemektedir. Yeni bulgular, ayrica, Dogu
Akdeniz’in evrimiyle ilgili mevcut modellerde bir revizyonun geregini ortaya koymaktadir.

“Bu arastirma TUBITAK 110Y069 kod nolu proje tarafindan desteklenmistir.

Anahtar Kelimeler: Metasedimanlar, kirintili zirkon, U-Pb jeokronoloji, kaynak alan analizi,
Giliney Menderes Masifi, Bati Anadolu
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ABSTRACT

U-Pb and Hf isotope analyses of detrital and inherited zircons from the clastic sediments are
used as potential indicators of maximum depositional age, sedimentary provenance, as well
as the evolution of the crust prior to the deposition of these sediments. This paper presents the
results of an isotope study on detrital zircons of the metasediments from the southern Mende-
res Massif in western Turkey. The metasediments structurally overlie Precambrian (ca. 550
Ma) orthogneisses, which are remobilized during Eocene HT/MP regional metamorphism and
are now in the form of augen gneisses. The orthogneisses and structurally overlying metase-
diments/schists are intruded by torumaline-quartz nodule-bearing leucogranites. The augen
gneisses also display local cross-cutting relationships with the metasediments. The age of the
metasediments are controversial and claims range from Precambrian to Permo-Carbonifere-
ous. Recent geochronology works on limited number of detrital zircons (single zircon evapo-
ration ages on 11 to 14 grains) suggest Precambrian (600-550 Ma) as maximum depositional
age; this study is however fail to address the controversial issue on the age of protolith to the
metasediments. This paper therefore aims to documents results of a LA-SF-ICP-MS U-Pb zir-
con geochronology from eleven samples.

The metasediments structurally above the orthogneisses yielded Neoproterozoic, Ordovician,
and suprisingly overwhelming number of Carboniferous and Triassic detrital zircon ages. Ba-
sed on the youngest zircon population (236 Ma), the maximum depositional age of the meta-
sedimentary sequence is proposed as late Triassic. The absence of Carboniferous and Triassic
magmatism in the northern Africa rules out this region as the possible provenance but necessi-
tates an area in the north. The Menderes Massif itself, Sakarya Zone, and possibly Pelagonian/
Cyclades and Rhodope Massif areas might have therfore been considered as the source areas
of younger zircons in the metasediments. Recent Triassic palaeocographic reconstructions
show Anatolide-Tauride block (TAB) and Sakarya-Pelagonian-Rhodope (SPP) well apart from
each other. The new age data suggests that TAB and SPP must have been closer during the
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late Triassic time so that the latter provides detritus to the former. This supports Sengor and
Yilmaz's (1981; Tectonophysics, 75, 181-241) model. The new findings, in turn, call an urgent
revision in the existing models about the evolution of the eastern Mediterranean.

* This research is funded by TUBITAK Project 110Y069.

Keywords: Metasediments, detrital zircon, U-Pb geochronology, provenance analysis, Sout-
hern Menderes Massif, Western Turkey
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AKTIF TEKTONIK VE DEPREM KAYNAK
MEKANIZMALARI KONUSUNDA 30 YILI ASKIN
SUREGELEN ARASTIRMALAR:

2017 AYVACIK-LESVOS, BODRUM-KOS, HALABJAH (IRAK)-
SARPOL-E ZAHAB (IRAN) DEPREMLERINDEN ORNEKLER

Tuncay Taymaz

Istanbul Teknik Universitesi, Maden Fakiiltesi, Jeofizik Miihendisligi Boliimii
Maslak, 34469 Sariyer, Istanbul, Tiirkiye

(taymaz@itu.edu.tr; ttaymaz@gmail.com)
oz

Sismolojik gozlemler, depremlerin kinematik ve dinamik kaynak (olusum) mekanizmalari-
nin anlagilmasinda temel bilgiler igermektedir. Bu ¢alismada, 2017 yilinda Tiirkiye, Irak ve
fran’da olusan giincel depremlerin faylanma dagilimi ve kaynak mekanizmalari nokta-kaynak
ve sonlu-kaynak ¢ift kuvvet-gifti yaklagimlariyla uzak alanda kiiresel sayisal sismograf agla-
rinda (GDSN) kaydedilmis ve Biitiinciil Sismoloji Arastirma Enstitiisii-Veri Yonetim Merke-
zince (IRIS-DMC; http://ds.iris.edu/wilber3/find_event) arastirmacilara sunulan uzun-periyot
ve genig-bandli cisim dalgalar1 (P- ve SH- fazlari) kullanilarak analiz edilmistir.

Uzun yillar boyunca Dogu Akdeniz bolgesindeki aktif faylar1 inceleyerek fay (kirik) sistem-
lerinin davranislarint daha iyi anlamaya ¢aligmaktayiz. Sismologlar halen faylarin kinematik,
dinamik ve karakteristik davranislarini ve Anadolu, Arabistan ve Avrasya levhalarimin tektonik
ozelliklerini inceleyerek deprem kiriginin gelisimini daha iyi anlayabilecek kanitlar ariyorlar.
Diger taraftan, Yerkiire bazen bizi rastlantisal olarak sagirtmaktadir ve aktif faylanmalar (yirtil-
malar) daha dnce bilinen biiyiik fay sistemlerinde olusmamaktadir. Halabjah (Irak) ve Sarpol-e
Zahab (Iran) sinir bolgelerini siddetle sarsan ve 12 Kasim 2017 tarihinde meydana gelen Mw
7.4 biytikliglindeki deprem,1900°den giiniimiize Zagros Daglar1 bolgesinde kaydedilen en
biiyiik depremdir. Bu depremin ayrmtilarin1 heyecanla kesfediyoruz, Zagros Daglari Faymnin
(MFF) sorumlu oldugu ispatlanirsa, o zaman, aktif-fay derinlerde egrisel (listrik) bir geomet-
riye sahip olabilir (?).

“En 1yi” veya “dogru” faylanma (kirik) modeline heniiz sahip degiliz, ancak sadece belirli
veri setleri i¢in tatmin edici modellerimiz bulunmaktadir. Bu nedenle, ¢oklu kaynak varsayimi
veya slirekli yirtilma modeli etkili bir sekilde ¢oziilemez. Dahasi, sinirlamalar, Yerkiire hiz
yapisi hakkindaki yetersiz bilgilerimizden kaynaklantyor ve simdilik kiigiik 6lgekli siiregleri
sismoloji ile ¢6zme miicadelesi i¢indeyiz. Yakin ge¢miste yaptigimiz uluslararasi ortak akade-
mik aragtirmalar, neyse ki Biitiinciil Yerkiire Sismik Hiz Modeli (CSEM) olusturmamizda bize
yardimct olacaktir.

2017 yilinda Ayvacik-Lesvos, Bodrum-Kos, Halabjah (Irak)-Sarpol-e Zahab (iran) bolgelerin-
de meydana gelen glincel depremler, deprem olusumuna yatkin tektonik bolgelerdeki deprem-
leri ve bunlarin zararlar1 konusundaki bilgi birikimimizi gelistirmek ve anlayisimizi degerlen-
dirmek i¢in miikkemmel bir firsattir.

Anahtar Kelimeler: Deprem kaynak mekanizmalari, sonlu-fay modelleri, Tiirkiye, Irak, [ran
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MARCHING ON ACTIVE TECTONICS AND EARTHQUAKE
SOURCE MECHANISMS OVER 30 YEARS: CASE STUDIES OF
2017 AYVACIK-LESVOS, BODRUM-KOS, HALABJAH (IRAQ)-
SARPOL-E ZAHAB (IRAN) EARTHQUAKES

Tuncay Taymaz,

Istanbul Technical University, the Faculty of Mines, Department of Geophysical
Engineering, Maslak, 34469 Sariyer, Istanbul, Turkey

(taymaz@itu.edu.tr; ttaymaz@gmail.com)

ABSTRACT

Seismological observations have fundamental roles on the estimation of kinematic and dyna-
mic source parameters of earthquakes. Fault-slip source models for the recent 2017 Turkey
and Irag-Iran earthquakes have been obtained by using double-couple point-source and fi-
nite-fault non-uniform slip models by inverting long-period and broad-band teleseismic P-
and SH- waveforms recorded by the Global Digital Seismograph Network (GDSN) retrieved
from Incorporated Research Institute for Seismology (IRIS-DMC; http.//ds.iris.edu/wilber3/

find_event).

We have been investigating active faults for years in order to better understand the fault sys-
tems in the East Mediterranean Sea Region. Seismologists still look for further evidence about
the propagation of the earthquake rupture to learn more about the internal characteristics
of the fault as well as the properties of the convergence between the Anatolian, Arabian and
Eurasian plates. Besides, the Earth sometimes surprises us, and the rupture sporadically does
not happen on the previously known major fault systems. The recent case with a magnitude
of Mw 7.4 the November 12, 2017 earthquake that trembled the border region between Ha-
labjah (Iraq) and Sarpol-e Zahab (Iran) is the largest ever recorded earthquake in the Zagros
Mountains since 1900. We explore its details in astonishment, if it is proved, that the Zagros
Mountain Front fault (MFF) was responsible then it might have become listric at depth (?).

We do not have “best” or “right” rupture model yet, but just models satisfying for specific
data sets. Hence, source assumption of multiple point sources or continuous rupture is not
effectively resolved. Furthermore, limitations flourish from our deficient knowledge on the
Earth structure, and we still face struggle in resolving small-scale processes through seismo-
logy. Our recent, academic outreach study will fortunately help us towards The Collaborative
Seismic Earth Model.

The aftermath of earthquakes like the 2017 Ayvacik-Lesvos, Bodrum-Kos, Halabjah (Irak)-
Sarpol-e Zahab (Iran) provides excellent opportunity to evaluate our understanding of eart-
hquakes and their hazards in the earthquake prone regions.

Keywords: Earthquake source mechanisms, finite-fault slip-models, Turkey, Iraq, Iran
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Yiicel Yilmaz
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Istanbul

(yyilmaz@khas.edu.tr)
oz

Kibris, Kuzeyden giineye dogru su morfotektonik ana unsurlardan olusmaktadir; Besparmak
Daglari-Mesorya Ovasi-Troodos Masifi. Ada giiney ve kuzeyden Akdeniz’le ¢evrilidir. Ancak
kuzeyde s1g bir self giineyde ise ani derinlesen bir hendek yer alir. Begparmak daglari Dogu-
Bat1 uzanan ince uzun bir dag sirasidir. Kuzey ve giineyinden faylarla sinirlanmistir.

Kibris’1 olusturan bu morfotektonik unsurlar ayni zamanda birbirlerinden farkli jeolojik 6zel-
likler sergilerler. Besparmak daglari; tabaninda yer alan bir y1gisim prizmasiyla bunun {ize-
rinde gelismis bir volkanik yay ve derin deniz ¢okelerinden olusan bir istifle temsil edilir.
Dag, transpresyonel nitelikli (Oblik fay; giiney yonlii ters atim ve sag yonlii yanal atim bi-
lesenli) aktif faylarin sikigtirmasiyla dar bir serit halinde Pliyo-Kuvaternerde yukar: dogru
pirthiyarak yiikselmis ve giiniimiizdeki morfolojik konumuna ulagmigtir. Ayni siiregte dagin
yamagclari ise yiikselmeye bagli gelisen gravite etkisiyle, normal faylarla diigmektedir (oblik
fay diizleminin normal fay olarak hareket etmesi). Bunun sonucunda dag kusag1 giintimiizdeki
horst yapisint kazanmistir. Begsparmak daglarini giineyden sinirlayan ters atim bilesenli faylar,
dag1 Mesorya diizliigliniin Alt-Orta Miyosen ¢okel istifinin {izerine ilerletmistir.

Mesorya ovasit kalin bir ¢okel istifle temsil edilir. Gelismesinin ilk dénemlerinde, naplarin
oneyinde gelismis bir flis havzasi niteligindedir. Bu g¢okeller giiniimiizde ovanin goriilen en
alt ¢okel istifini temsil eder ve eksenleri dogu-bati uzanan kivrimlarla kivrilmistir. Daha sonra
Besparmak Daglarinin giiniimiizdeki konumunu kazanmas: asamasindaki son yiikselme do-
neminde bir molas havzasi konumunu kazanmis ve dagdan tasinan Pliyo-Kuvaterner yash
kaba ve diizensiz bir ¢okel geregle dolmustur. Bu ¢okeller geng faylarin etkisiyle faylarla sinir-
11 bloklarda birincil konumlarmi yer yer kaybetmis ve egimler kazanmistir (tilt olmus), ancak
kivrimsizdir. Bu geng ¢okeller dnceki tiim birimleri agili diskordansla drtmektedir.

Troodos Masifi kalin bir ofiyolit dizisiyle temsil edilir. Bu ofiyolit Dogu Akdeniz’in okyanusal
litosferik dilimini temsil eder. Ge¢ Kretase’de gelismistir. Kibris’in giineyinde Dogu Akde-
niz’in gliniimiizdeki ofiyolitik litosferi Kibrisin altina kuzey yoniinde dalip batmaktadir. Buna
bagli olarak Kibris’in glineyinde dalma batma zonu iizerinde bir okyanus hendegi ve y181s1m
prizmasi gelismistir.

Kibris’ta taninan tektonik birliklerin esdegerleri giiney Anadolu’da gériiliir. Ornegin Mi-
sis-Andirin dag kusaginda yer alan tektonik birlikler, Besparmak daglari ve ona paralel uzanan
tektonik birliklerle, yapisal diizenlenimler ve kaya-stratigrafik birimler olarak bire-bir esde-
gerdir. Bu kusak Doguya dogru Maras ve dolayinda Dogu-Batit uzanimli dag sirasi halini alir
ve Bitlis-Zagros Orojenik Kusaginin en giiney kesimlerini temsil eder.

Troodos Ofiyoliti ve iliskili tektonik birliklerin esdegerleri ise Arap levhasinin Kuzey bati
38



71. Tiirkiye Jeoloji Kurultay 23-27 Nisan/April 2018 71%" Geological Congress of Turkey

ucunda yer alan Amanos Daglarinda goriiliir. Bu dag kusagindaki Kizildag Ofiyolitinin Troo-
dos’la olan benzerligi uzun bir siireden beri bilinmektedir.

Bu bildiride Kuzey Kibris’ta goriilen tektonik birliklerin Giiney Anadolu’daki uzanimlar ile
istifsel ve yapisal konumlari karsilastirilacak ve gelisim mekanizmalari tartisilacaktir.

Sekil; Dogu Akdeniz’de yer alan ana tektonik birlikler ve yapisal kusaklar ile bunlarin ¢evre
karasal alanlara uzanimlarini gosteren harita. Kisaltmalar. LvB,Levant baseni, TO; Troodos
Ofiyoliti, CB; Kibris Baseni, LR; Larnaka baseni, GR; Gelincik Yiikselimi (ofiyolitik bir te-
mel iizerinde oturmakta olup Troodos Ofiyolitini Kizildag Ofiyolitine baglamaktadir), KBB;
Kiti-Baer-Bassit birligi. LB; Larnaka baseni, BB; Baer-Bassit, DFTZ; Olii Deniz Fay Zonu,
KB; KelDag Horstu, KZO; Kizildag Ofiyoliti, ATJ; Amik ti¢lii birlesme noktasi, Ama M;
Amanos Daglari, ABF; Karasu tektonik ¢okiintiisiinii batidan sinirliyan fay kusagi (Karasu
Cokiintiisti ile Amanos horstunu ayiran fay zonu), BZSD; Genis bir sinistral deformasyon
zonu; HLR; Hekateos-Latakya sirti, HR; Hekateos sirt1 (Kibristaki Mammonya kompleksini
Suriyedeki Baer Bassite baglamaktadir, YFTB; Yerasa kivrim saryaj kusag1 (Kuzeye itilmeli),
STTF; Troodos Masifi giineyindeki transform fay zonu, MM; Misis daglari, SKOF; Bespar-
mak daglarini giineyden sinirliyan oblik fay (sol yanal ve giiney yonlil ters fay bilesenli), Cont
UppCret-Mioc-Plioc?; Derin denizel ortamda Ge¢ Kretase’den Miyosen ve belki de Pliyo-
sen’e kadar kesiksiz olarak gelismis ¢okelme alani, CALC; Kibris Anadolu su altt1 baglanti
kusag1

Anahtar Kelimeler: Kibris, Tiirkiye, GD Anadolu, Dogu Akdeniz, Tetis
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GEOLOGICAL CORRELATION BETWEEN SOUTHERN TURKEY
AND NORTHERN CYPRUS

Yiicel Yilmaz

Istanbul Technical University, Faculty of Mines, Department of Geological Engineering,
Maslak — Istanbul - TURKEY
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ABSTRACT

From the north to the south Cyprus consists of the following morphotectonic entities; Kyrenia
Range, Mesoria plain, Troodes Massif. The island is surrounded by the Meditterranean Sea.
In the North, the sea is shallow contrasting to the deep trench in the south. The Kyrenia range
is an east-west trending long and narrow mountain range bounded on the both sides by fault
belts.

The mophotectonic entities that are mentioned above correspond to some extent to the different
tectonic entities. It means that each one of these displays entirely different geological chara-
cter. The Kyrenia range is composed of an accretionary complex at the base overlain by an
arc volcanic cover accompanied by a thick deep sea sedimentary sequence. Along the exten-
sion the Kyrenia Range is delimited on the both sides by oblique fault zones displaying revers
and strike-slip components. In the southern boundary the former and in the northern boundary
the latter appears to be dominant. Between the two fault zones the belt has been protruded
upward and formed the present mountain range. Under the transpressional regime the Moun-
tain range is continuing to elevate. At the same time the both flanks of the mountain are drop-
ping downward by normal faults (inverted fault) that have been generated by the increasing
gravity component. Therefore the mountain range commonly displays horst structure. Along
the southern boundary the Kyrenia Range was thrust over the sediments of the Mesoria Plain.
Consequently the sequence was locally tightly folded by the southerly-vergent recumbent folds
containing units up to the Miocene sediments. The folded succession was covered unconfor-
mably by unfolded but locally tilted younger sediments. The Mesoria Plain is represented by a
thick sedimentary succession developed primarily in front of the southerly transported moun-
tain range as foreland flysch basin, which has later turned to a foreland fold and thrust belt.
Above the flysch a thick and coarse clastics, derived from the elevated mountain as the molass
sediments, mostly as fan deposits, when the Kyrenia Range began to rise above the sea, and
has reached finally its present structural style during the Plio-Quaternary. The areas bounded
by young faults the young unfolded successions were commonly back tilted toward the Kyrenia
Range. The molasses deposits cover all the older units with a distinct angular unconformity.

The Troodos Mountain consists of a thick ophiolite sequence, which represents a lithospheric
slice of the eastern Mediterranean ocean floor generated during the late Cretaceous. It has
been elevated more than once as displayed by the epi-ophiolitic cover sediments. To the south
of the Cyprus Island there are an accretionary complex and a deep trench. The former was
generated due to the northerly subducting oceanic lithosphere of the Eastern Mediterranean
Ocean.

The tectonic units that are recognized in Cyprus have their equivalents in the southern Anato-
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lia as exemplified from an east-west geological cross section across the Misis-Andirin Range
(see the accompanying map), which displays an identical section to that of the section seen in
the Kyrenian Range in the overall lithological characters and structural arrangements. The
Misis-Andirin Range on the other hand changes its elongation toward the east from north
south to the east west around the Maras Region, and becomes the western tip of the Bit-
lis-Zagros Orogenic Belt.

In this paper similarities between the Northern Cyprus and the Southern Anatolia will be
displayed and their mechanisms of formation will be discussed.
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Figure. Map showing major tectonic units and belts of eastern Mediterranean region and the-
ir extension to the neighboring land areas. Abbreviations: MB;Mesoria Plain, LvB;Levantine
Basin TO; Troodos ophiolite, CB,;Cyprus Basin, LR;Larnaca ridge, GR; Geledzik Rise (Un-
derlain by ophiolite, and connecting Troodos and Kizildag ophiolites) KBB,Kiti Baer Bassit
unit, LB;Larmaca Basin, BB;Baer bassit, DFTZ; Dead Sea Fault zone, KD, Keldag(moun-
tain) Horst, KZO ; Kizildag Ophiolite, ATJ; Amik triple junction, AmaM;Amanos mountain,
ABF,; Western boundary fault of the Karasu depression (The fault that separates the Amanos
Mountain from the Karasu Depression) BZSD,Broad zone of sinistral deformation, HLR;-
Hecataeus-latacia Ridge, HKR: Hecataeus Ridge (Connecting the Mammonia Complex in
Cyprus with the Baer-Bassit Complex in Syria) YFTB; Yerasa Fold and Thrust belt (North ver-
gent thrust), STTF;Southern Troodos transform Fault Zone, MM, Misis Mountains, SKOF:
Southern Kyrenia Oblique Fault Zone, Cont.Upp Cret-Mioc-Plioc?; Continous sediment de-
position in the deep sea environment from Late Cretaceous to the Miocene and possibly to the
Pliocene, CALC, Cyprus-Anatolia subsea connection belt.

Keywords: Cyprus, Turkey, SE Anatolia, Eastern Mediterranean Sea, Tethys
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Biga yarimadas: ve dolayinda yapilan ayrintili jeolojik haritalama, petrografi, jeokimya ve
jeokronoloji ¢aligmalart Sakarya zonunun temel kayalar1 ve Kretase oncesi jeolojik evrimi
hakkinda ¢ok 6nemli bulgular saglamistir. Bolgede Kazdag masifi, Camlica masifi, Karadag
masifi, Karabiga masiflerini temsil edilen alanlarda 1/25.000 ve ayrica Edremit-Havran, Ye-
nice-Sazak ve Bandirma alanlarinda kritik goriilen kesimlerde 1/10.000 6lgeginde jeolojik
haritalama yapilmistir. Jeolojik haritalama calismalar1; Kazdag grubunun, bolgenin goriiliir
temelini temsil ettigini ortaya koymustur. Bu derin temel,U/Pb zirkon tarihlendirmelerine gore
Triyas yashdir ve jeokimyasal nitelikleri bir volkanik-yay, bir okyanusal kabuk ve bir kita-
sal kabuk parcasindan olustugunu gostermektedir. Biitiiniiyle amfibolit fasiyesinde metamor-
fik olan bu topluluk muhtemelen bdlgede Paleo-Tetis okyanusunun ve buna komsu bir ada
yayinin kalintilarini temsil etmektedir.

Kazdag Grubunun iizerinde yesil sist fasiyesinde metamorfik Kalabak grubu tektonik bir do-
kanakla yer alir. U/Pb zirkon tarihlendirmelerine gore Kalabak grubu ge¢ Ediyakaran - Geg
Siliiriyeni¢inde gelismisbir volkanik yay ve bununla zaman ve mekan beraberligi gosteren bir
y1gisim karmasigindan olugsmakta olup erken Devoniyen yasli metagranitlerle kesilmektedir.
Bu toplulugu olusturan tiim birimlerin Variskan ve Kimmerid tektono-termal etkilere maruz
kaldigin1 gosteren U/Pb zirkon analizi verileri vardir. Devoniyen Oncesi yasl bu aktif kita
kenart1 toplulugu Triyas doneminde Paleo-Tetis okyanusuna komsu bir kita kabugu niteliginde
olmalidir.

Bu toplulugun iizerine Karadag masifinde Permo-Karbonifer yash karbonat platfom istifi be-
lirgin bir agisal diskordansla gelmektedir. Gerek bu karbonat istifi {izerine ve gerekse Kalabak
grubu metamorfik kayalar1 tizerine Karakaya Grubu agisal diskordansla gelir. Dokanak, Triyas
sonrasi tektonizma ile ¢ogu alanda hareket gecirmis olmakla birlikte;birim arkozik kirmntililar
ve buna eslik eden alkali bazaltik volkanizma ile baslar. Bu transgresif volkanik-¢okel taban
birimler i¢inde siddetli bir gerilmeli tektonizmay1 kanitlayan neptiiniyen dayklar, olistolitler
ve sin-tektonik sedimenter yapilar gelismistir. Istifte ortamin iiste dogru derinleserek pelajik
¢okellerin gelistigi ve ikinci bir bazaltik volkanizmanin bunaeslik ettigi goriiliir. Bu diizeyler-
den sonra oldukca karmasik i¢ yapilibir karmasiga ve regresif ¢okellere gegilir. Bu donemde
¢cokelmeye metamorfik temel kayalarmin ve karbonatlarin dilimlenmesiyle devasal boyutta
olistolit gelisimi eslik etmistir.Biitiin bu birimler Sakarya zonu ve Armutlu-Ovacik zonunun
olagan Jura ve Kretase birimleri ile agisal diskordansla ortiiliir.
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Ozetlenen bulgular Sakarya zonunun gériiliir temelinin muhtemelen Paleo-Tetis okyanusuna
bakan bir volkanik yay ile buna komsu bir kitasal temelden olustugunu gostermektedir. Kara-
kaya Grubu ise bu temel iizerinde, Paleo-Tetis okyanusuna nazaran bir yay-ard1 havza olarak
Triyas doneminde agilmis ve bu déonem sonunda kapanmustir.

Bu bulgular literatiirde son 35 yildir tartisilan Karakaya Kompleksinin y1gisim karmasigi ol-
dugu goriisiiniin tersine bundan 37 y1l 6nce; 1981 yilinda Sengdr ve Yilmaz (Tectonophysics,
75, 1981 181-241) tarafindan Onerilen yay-ardi kenar denizi modelini tam olarak destekle-
mektedir.

Bu ¢aligma 115Y214 no’lu arastirma projesi kapsamimda TUBITAK tarafindan desteklenmis-
tir.

Anahtar Kelimeler: Sakarya Zonu, Paleo-Tetis, volkanik yay, Karakaya Kompleksi, Yay-ardi
havza
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ABSTRACT

Detailed geologic mapping, petrographic, geochemistry and geochronology studies in the
Biga Peninsula and surroundings provide very important findings about basement rocks of
the Sakarya Zone and pre-Cretaceous geological evolution. The areas represented by the Kaz-
dag massif, Camlica massif, Karadag massif, and Karabiga massif were mapped at 1/25,000
scale and additionally critical sections in Edremit-Havran, Yenice-Sazak and Bandirma were
mapped at 1/10,000 scale. Geological mapping studies revealed that the Kazdag Group rep-
resents the visible basement in the region. This deep basement is Triassic in age according
to U/Pb zircon dating and geochemical characteristics show it formed a part of a volcanic
arc with oceanic crust and continental crust fragments. The whole of this amphibolite-facies
metamorphic assemblage probably represents the remains of the Paleo-Tethys ocean and a
neighboring island arc.

Above the Kazdag Group, the greenschist-facies metamorphic Kalabak Group is located abo-
ve a tectonic contact. According to U/Pb zircon dating, the Kalabak Group comprises a vol-
canic arc and temporally- and spatially-associated accretionary complex developed in the
Ediacaran-Late Silurian, cut by early Devonian metagranites. There are U/Pb zircon analysis
data indicating that all units forming this assemblage were exposed to Variscan and Cimme-
ride tectono-thermal effects. This pre-Devonian active continental margin assemblage formed
continental crust neighboring the Paleo-Tethys ocean during the Triassic.

Above this assemblage, a Permo-Carboniferous carbonate platform sequence occurs over a
clear angular disconformity in the Karadag massif. The Karakaya Group lies above an an-
gular disconformity over both this carbonate sequence and the Kalabak Group metamorphic
rocks. The contact was activated in the majority of areas by tectonism after the Triassic, with
the unit beginning with arkosicclastics and accompanying alkali basaltic volcanism. Within
these transgressive volcanic-sediment basal units, Neptunian dykes, olistoliths and syn-tecto-
nic sedimentary structures developed proving severe extensional tectonics. Towards the top of
the sequence, deepening pelagic sediments formed and appear to be accompanied by a second
basaltic volcanism. After these levels, a complex with very complicated internal structure and
regressive sediments begin. Sedimentation in this period was accompanied by giant-scale olis-
tolith development slicing the metamorphic basement rocks and carbonates. All these units are
covered by the normal Jurassic and Cretaceous units of the Sakarya zone and Armutlu-Ovacik
zone above an angular disconformity.

This study was supported by TUBITAK with the research project numbered 115Y214.

Keywords: Sakarya Zone, Paleo-Tethys, volcanic arc, Karakaya Complex, Back-arc basin
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Cataldag granit-gnays-migmatit kompleksi, Eo-Oligosen (34-32 My) yasindaki gnays-mig-
matit karmasig1 (GMK) ve Erken Miyosen (21 Ma) yash sinkinematik bir granitoid’ten (SG)
olusan bir ¢ekirdek kompleksidir (Cataldag ¢ekirdek kompleksi; CCK). CCK, Cataldag Siy-
rilma Fay Zonu (CSFZ) boyunca yiikselmistir. Cataldag Cekirdek Kompleksi’nin soguma, de-
formasyon ve yiikselme siireglerini anlamak amaciyla mikro yapisal dzellikleri ve iki-feldspat
termometresi calisiimistir. Kuvars, K-feldispat ve mikalarin mikroyapisal 6zellikleri GMK ve
SG’nin yiikselme ve soguma siirecinde siinekten kirtlgana degisen siirekli bir deformasyona
maruz kaldiklarini gostermektedir. Deformasyonun sekli, siddeti ve sicakligina gore CCK ice-
risinde iki ana deformasyon zonu tanimlanmistir; Siinek deformasyon zonu ve milonitik zon.
Siinek deformasyon zonu GMK ve SG’nin merkezi zonlarinda gozlenir. Bu zonda, K-Felds-
pat ve kuvars minerallerinde goriilen 6zel yapilar sirasiyla, mikroklin ikizlenmesi, K-feldspar
megakristalleri ¢evresinde mirmekit olusumlari, ates-sekilli pertit; satrang tahtasi sonmesi,
tane sinir1 gocii ve tanecik rotasyonu yapilaridir. Siinek zonda goézlenen mikro yapilar yiik-
sek sicaklik kosullarinda (>600-450°C) dinamik rekristalizasyon siireglerinin etkin oldugunu
gostermektedir. Milonitik zon ise Cataldag Siyrilma Fay Zonu’na yakin alanlarda izlenen sii-
nek ve tizerleyen kirilgan deformasyon zonudur. Bu zonda milonitik gnays ve sistler igindeki
K-feldspat ve mikalarda C-S yapilar1 gozlenir, kuvarslar ise ribbon yapilar sergiler. Ayrica,
K-feldispatlarda sisme rekristalizasyonu, feldspat baliklar: ve domino tipi mikro ¢atlaklar goz-
lenir. Tiim bu mikro yapilar, milonitik zondaki dinamik deformasyon kosullarinin orta-diisiik
sicaklardan (500-<250°C) kirilgan kosullara kadar devam ettigini gostermektedir.

iki-feldispat termometresi, mikro yapisal calismalardan elde edilen deformasyon sicaklik ara-
liklartyla benzer sonuglar vermistir. Iki-feldispat termometresi hesaplamalari ile, siinek zon
icin deformasyon sicakligi 511-580°C (SG igin ort. 544°C; GMK i¢in ort. 517°C), milonitik
zon i¢in ise 430-557°C (SG igin ort. 484°C; GMK i¢in ort. 436°C) olarak saptanmuistir.

Mikrotektonik, iki-feldispat jeotermometresi ve termokronoloji verileri, GMK’nin Cataldag
siyrilma fay zonu boyunca Eo-Oligosende yavas, Erken Miyosen’de ise SG ile birlikte Bat1
Anadolu K-G genislemeli tektoniginin etkisinde hizla yiikseldigini ortaya koymaktadir.

Anahtar Kelimeler: Cataldag Cekirdek Kompleksi, KB Anadolu, mikrotektonik, iki-feldispat
termometresi
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CATALDAG GRANITE-GNEISS-MIGMATITE COMPLEX (NW
TURKEY)

Omer Kamact’, Safak Altunkaynak*
oJTu Ayazaga Yerleskesi, Maden Fakiiltesi, 34469, Saryer, Istanbul
(kamaciom@itu.edu.tr)

ABSTRACT

Cataldag granite-gneiss-migmatite complex (Cataldag core complex; CCC) is formed from an
Eo-Oligocene (34-32 Ma) gneiss-migmatite complex (GMC) and an Early Miocene (21 Ma)
synkinematic granitoid (SG) which were exhumed as a dome-shaped core complex in the foo-
twall of the Cataldag Detachment Fault Zone (CDFZ) in the Early Miocene. Microstructural
features and two-feldspar thermometer of Cataldag Core Complex (CCC) has been studied to
understand the cooling, deformation and uplift mechanisms. Microtectonic studies on GMC
and SG show that quartz, feldspar and mica minerals have undergone continuous deformation
from ductile to brittle conditions during the cooling of CCC. According to temperature and
intensity of the strain, two main deformation zones have been determined; ductile deformation
zone at the central zones of GMC and SG and mylonitic zone at the peripheral zones of the
GMC and SG close to the CDFZ. Within the ductile zone, K-Feldspar and quartz displays
microcline twinning, myrmekite along the K-feldspar megacryst, flame-shaped perthite and
chessboard extinction, grain boundary migration and sub-grain rotation recrystallization, res-
pectively. These microstructures indicate that deformation temperatures reach about 600°C.
Microstructures in the ductile zone evolve under high intensity of strain along CDFZ in the
mylonitic zone. In the mylonitic zone, m ylonitic gneiss and schists show distinct foliation and
their K-feldspar and micas display C-S structures. Feldspars show bulging recrystallization,
feldspar-fishes and domino-type microfractures while quartz display ribbon structures indica-
ting ductile-to-brittle deformation with temperature ranging from 500°C to <250°C.

Two feldspar thermometer calculations on deformed feldspars also supports the temperature
conditions obtained from microstructural studies. Two-feldspar geothermometry provides de-
formation temperatures in ductile zone as 501-588°C (avg. 544°C for SG and avg. 517°C for
GMC). Mylonitic zone has lower deformation temperature values as 430-557°C (avg. 484°C
for SG and avg.436°C for GMC).

Microtectonic, two-feldspar geothermometry and thermochronology data indicate that the
GMC uplifted along CDFZ slowly throughout Eo-Oligocene. GMC and SG uplifted rapidly in
Early Miocene (21 Ma) under the N-S extensional regime in the western Anatolia.

Keywords: Cataldag Core Complex, NW Anatolia, microtectonics, two-feldspar thermometry
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Tiirkiye’nin Neotektonigi ile ilgili arastirmalarin timiinde Bat1 Anadolu ayr bir bolge olarak
kabul edilmektedir. Neotektonik dénem, bazi arastiricilara gére Ust Oligosen; bazilarma gore
ise Ust Miyosen’de baslamakta ve giiniimiize kadar devam etmektedir. Bélgenin bu siiregte
Kuzey-Giiney yonde genisledigi kabul edilmektedir. Buna bagli olarak D-B genel gidisli gra-
benler olusmaktadir. Bu yorumda K-G yonlii uzamanin ortaya ¢ikmasina neden olan normal
faylarin siyrilma (detachment) fay1 niteligine ulagtigi savunulmaktadir. Arazi ¢alismalarinda
izlenebildigi gibi bu donemde kivrimlar, dogrultu atimli faylar da gelismistir. Ayn1 sekilde
yalin graben sistemi ile agiklanamayacak dénem ¢dkellerin havza geometrisi ve boyutlart da
s6z konusudur. Volkanizmanin kimyasi ile yiizeylendigi alanlarda aykiriliklar bulunmaktadir.
Heniiz bu tiir sorunlara agiklik getirilememistir. Neotektonik donemin evrimi ile ilgili zaman-
mekan-neden iligkisi kurularak yapilan agiklamalar soyut modellemeden Gteye gidememek-
tedir.

Bu sunuda, bugiine kadar dnerilen modellerdeki tartigsmalara ¢6ziim amacl farkl bir yaklagim
modeli &nerilmektedir. Oneri, Bat1 Anadolu’nun Neotektonigini anlayabilmek icin bolgenin
giiniimiizdeki deformasyon seklini ortaya ¢ikarmak ve geriye dogru gelistirerek neotektonik
evrimi anlatma ilkesine dayanmaktadir.

Giiniimiizde Bat1 Anadolu olarak tanimlanan tektonik bolge, doguda KB-GD dogrultulu Bur-
sa-Eskisehir-Afyon ile KD-GB dogrultulu Mugla-Afyon Fay Zonlar arasinda kalan, batiya
dogru agilan devrik V igindeki bir alan1 kaplamaktadir. Boélge, batiya ilerleme esnasinda; bol-
gede var olan litolojik farklilik, paleotektonik yapilar, volkanizma vb. nedenlerle levha igi
bloklara ayrilmaktadir. Birbirinden ayrilan bu bloklarin farkli hareketleri sonucunda bolge
deformasyona ugramaktadir. Ayrilan bloklarin boyutlari, hareket hizlar1 ve yonleri bu farkl
hareketleri yonlendiren nemli etkenlerdir. Bloklarda ortaya ¢ikan farkli hareketlerle; blok
sinirlarinda normal, ters ve dogrultu atimli faylar ile agilma catlaklar1 ortaya ¢ikmaktadir. Bu
modelde ayni fay diizleminin farkli yerlerinde degisik hareketler gozlenebilmektedir. Yine
bolgede es yasta birbirine paralel; fakat farkli yonde hareket eden yapilar da bulunabilmek-
tedir. Blok hareketlerinin toplaminda bolge Bati-Giineybatiya dogru ilerlemektedir. Bloklar
arasinda meydana gelen agilmalarda yer yer graben geometrisine ulaganlar bulunmaktadir.

Onerilen bu modele gore; Bati Anadolu’da giiniimiizde gdzlenen D-B gidisli grabenlerin,
K-G yonlii genislemenin tirlinii olmadigt sonucuna ulagilabilir. Glinlimiizde, yorede en fazla
acilma V seklindeki blogun dogu sinirlarindadir. Sinirin kuzeyinde Kula Volkanitleri, giineyde
Pamukkale yoresinde yogun termal ¢ikislar goriilmektedir. 1995 Dinar Depremi’nde 10 Km
uzunlugundaki kirtlma ile Sarigdl’deki asismik deformasyon hareketleri agilma ¢atlaklari ni-
teligindedir.
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Bolgede yapilan paleomanyetizma, kabuk kalinligi, GPS ve deprem fay diizlemi ¢oziimleri bu
modeli destekler niteliktedir. Onerilen bu kinematik modelin giiniimiizden yaklasik 3-4 milyon
yil 6ncesinden itibaren ¢alismakta oldugu diisiiniilmektedir.

Anahtar Kelimeler: Bati Anadolu, aktif tektonik, deformasyon
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ABSTRACT

All research into neotectonics in Turkey accepts Western Anatolia as a separate region. The
neotectonic period begins in the Upper Oligocene according to some researchers and in the
Upper Miocene according to others and continues until the present day. It is accepted that the
region expanded in a north-south direction during this process. Linked to this, grabens with
general E-W orientation formed. In this interpretation, the normal faults causing N-S oriented
extension are proposed to have detachment fault characteristics. As observed in field studies,
fold and strike-slip faults developed during this period. Similarly there are sedimentary basin
geometry and dimensions in the period that cannot be explained by a simple graben system.
There are outliers in terms of the chemistry of volcanism in outcropping areas. Explanations
for these types of problems have still not been found. Explanations based on time-space-ca-
usal relationships related to evolution in the neotectonic period do not go beyond abstract
modeling.

In this presentation, a different model is recommended with the aim of solving controversies in
models proposed to date. The recommendation is based on the neotectonic evolution explana-
tory principle of revealing the current deformation form in the region to understand neotecto-
nics and developing backwards from today.

Currently the tectonic region defined as Western Anatolia encompasses the area between the
NW-SE oriented Bursa-Eskigehir-Afyon and the NE-SW oriented Mugla-Afyon Fault Zones in
the east extending in a sideways V shape towards the west. Moving toward the west, the region
is separated into intraplate blocks due to lithological differences, paleotectonic structures,
volcanism, etc. present in the region. The different movement velocities of these separate blo-
cks cause deformation in the region. Significant factors affecting these different motions are
the dimensions, movement velocities and directions of these blocks. With the different motion
of the blocks, normal, reverse and strike-slip faults along with extensional fractures occur
along the block boundaries. In this model, different motions may be observed in different loca-
tions on the same fault plane. Again, there are parallel, coeval structures found in the region,
though they move in different directions. As a whole, the block movements progress toward
the west-southwest in the region. Extension occurring between the blocks occasionally forms
graben geometry.

According to this proposed model, the E-W oriented grabens currently observed in Western
Anatolia are concluded not to be products of N-S oriented extension. Currently the greatest ex-
tension is on the eastern boundaries of the V-shaped block. North of this boundary in the Kula
Volcanics and to the south in the Pamukkale region, intensive thermal outputs are observed.
The 10 km long fracture of the 1995 Dinar Earthquake and the aseismic deformation motion
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at Sarigél have extensional fracture characteristics.

Paleomagnetism, crustal thickness, GPS and earthquake fault plane solutions in the region
support this model. This proposed kinematic model is thought to have operated since about

3-4 million years before present.

Keywords: Western Anatolia, active tectonics, deformation
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Bu calismada, Bati Anadolu’da erken-Orta Miyosen dénemine tarihlenen linyit havzalarinin
konumu ve bu linyit havzalarindan Dalama (Yeni Pazar-Aydin) linyit yataklari iizerinde du-
rulmustur.

Bat1 Anadolu’da KD-GB ve KB-GD uzanimli, graben veya yar1 graben konumunda fay kont-
rollii birgok karasal ¢okel havza bulunmaktadir. Bu havzalar genellikle akarsu, akarsu-gol
ve gol ortamlarinin birbirleri ile gegigli fasiyeslerini icerirler. Bu fasiyeslerden ince kirintilt
bataklik ve gdlsel fasiyesler ekonomik éneme sahip linyit yataklari bulundurmaktadir. Bun-
lardan Aydin —Yenipazar giineyinde yer alan Dalama linyit sahas1 da KD-GB uzanimli fay
kontrollii bir havzadir. Havzanin dolgusunu aliivyon yelpazesi ¢okelleri ile akarsu ve gdlsel
cokeller olusturur. Linyit diizeyi akarsu-gol gegis serileri ile golsel ¢okeller icerisindeki ince
kirintililar igerisinde yer alir.

Sahada yapilan 16 sondajdan 14’{inde linyit zonu kesilmistir. Bu linyit zonu igerisinde ii¢ fark-
l1 seviyede 2 m ila 9 m arasinda degisen kalinliklarda linyit tabakalarina rastlanmistir. Sondaj-
larda kesilen linyit tabakalar1 karsilagtirilarak her linyit tabakasinin alansal dagilim1 ve kalinlik
degisimleri belirlenmistir. Yapilan sondajlardan elde edilen veriler degerlendirilerek sahanin
stratigrafisi ve linyit tabakalarinin ii¢ boyutlu modeli (RockWork programi ile) yapilmistir.

Linyit tabakalarindan oluk ve nokta drnekleme sistemiyle alinan 6rneklerin analiz sonuglart:
Bu komiirlerin bitiimlii linyit sinifinda oldugu ve ortalama %28,21 nem, %19,96 kiil, %24,42
ucucu madde, % 2,87 ortalama toplam kiikiirt, % 42,88 sabit karbon igerdigi ve orijinal ko-
miirde (havada kuru bazda) ortalama 4147 KCal/kg alt 1s1l deger belirlenmistir. Komiir kesen
sondajlarin iggenlenmesi (birbirine yakin sondaj noktalarinin iicgenlerin koseleri olacak sekil-
de birlestirilmesi) seklinde ve poligonlama sistemiyle yapilan rezerv hesaplamasiyla, sahada
2.,455.167 ton goriiniir rezerv belirlenmistir. Ayrica rockwork programi ile yapilan {i¢ boyutlu
modele gore ise sahanin tiimiinde 3.090.300 ton gorliniir-muhtemel rezerv tespit edilmistir.

Anahtar Kelimeler: Linyit havzasi, sedimantoloji, Batt Anadolu
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ABSTRACT

In this study, the location of lignite basins dated to the early Middle Miocene period in Western
Anatolia and the lignite deposits of Dalama (YeniPazar-Aydin) within these lignite basins are
discussed.

In Western Anatolia, there are many fault-controlled graben or half graben terrestrial sedi-
mentary basins with NE-SW and NW-SE orientations. These basins usually contain fluvial,
Auvial-lacustrine and lacustrine facies. Within these facies, fine-bedded swamp and lacustrine
facies contain economic lignite deposits.The lignite deposit at Dalama, located to the south
of Aydin-Yenipazar, is also a fault-controlled basin with NE-SW orientation. The basin fill
consists of alluvial fan deposits, fluvial and lacustrine sediments. The lignite level is in the
fuvial-lacustrine series within fine clastics in the lacustrine sediments.

During drilling, the lignite zone was cut in 14 of the 16 boreholes in the area. Within this lig-
nite zone, lignite beds were found with thicknesses ranging from 2 m to 9 m at three different
levels. By comparing the lignite levels cut in the drilling, the spatial distribution and thickness
changes of each lignite level were determined. The data obtained from the drillings were eva-
luated and a three dimensional model of the stratigraphy and lignite levels in the lignite area
was created (with the RockWork program).

The analysis results of samples taken from the lignite levels in channel and point sampling
show that these coals are bituminous lignite and have an average of 28.21% moisture, 19.96%
ash, 24.42% volatile matter, 2.87% total sulphur, 42.88 wt.% total carbon and original coal
(dry basis) 4147 Kcal/kg low calorific value. The total proven reserve was 2,455,167 tonnes
based on reserve calculations made by triangulation of coal cutting drilling sand the polygon
method. In addition, the total amount of reserves calculated (proven-probable) by modelling
with the Rock Works program was 3,090,300 tonnes in the whole of the study area

Keywords: Lignite basin, sedimentology, Western Anatolia
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[zmir-Ankara-Erzincan siitur zonu (IAESZ) ve cevresinde kalan bélge Paleozoyikten-Erken
Senozoyige kadar birbirlerini lizerleyen dalma-batma ve ¢arpigma siire¢lerini kaydetmis olup,
bu zaman araliginda bolgede yer alan manto kaynak alami farkli akiskan ve ergiyiklerce mo-
difiye edilmistir. Erken Senozoyik (Geg Paleosen-Erken Eosen) déneminde Pontidler ve Or-
ta-Anadolu Kristalen Kompleksi (OAKK), IAESZ boyunca carpisarak, orta ve dogu Pontid
kusaginin giineyinde agirlikli olarak adakitik bir magmatizmanin gelismesine sebep olmustur.
Bunu izleyen orta-Eosen donemde ise ayni alanda alkalen ve toleyitik egilimli magmatizma
hakim olmaya baslamistir. Bu ¢alismada IAESZ’nin kuzeyinde (Almus, Pontidler) ve giine-
yinde (Yildizeli, Sivas, OAKK) yer alan orta Eosen volkaniklerinin petrolojik dzellikleri irde-
lenerek ¢arpigsma sonrasi magmatizmanin geligim siirecleri ortaya konmaya ¢aligilmistir.

Almus ve Yildizeli bolgesinde yer alan orta Eosen magmatiklerinin ilk iiriinleri alkali, nefelin
normatif karakterli bazik lavlardan olusurken, volkanizmanin ilerleyen asamalarinda toleyi-
tik, hipersten normatif karaktere degisen bir evrim gozlenir. Volkanizmanin son iriinleri ise
yeniden alkali karakter kazanmakta olup, bu durum volkanizmanin son agamasinda bazik bir
magma geri beslenmesi siirecinin gelistigine isaret etmektedir. Son evre alkali volkanik lav-
larinda yer alan plajioklaslardaki diigiik anortit igerikli ¢ekirdekler ve yiiksek An i¢eren kenar
zonlart; klinopiroksen ¢ekirdeklerinde gozlenen diisiik Mg# ve kenar zonlardaki yiiksek Mg#
numaralari bazik magma karigimini destekleyen en 6nemli verilerdir.

Jeokimyasal ¢aligmalar sonucunda; volkanizmada g6zlenen alkali karakterin, manto kaynak
alaninin eski dalma-batma ve carpisma siirecleri ile metasomatize olmus; peridotitik kalik
manto kamasi i¢inde klinopiroksen-amfibolit i¢eren kiimiilat damarlarinin erimesi ile olustugu
Onermekteyiz. Carpisma sonrasi geligsen gerilmeli jeodinamik ortam séz konusu damarlarin
diisiik dereceli ergimesine sebep olup, alkali magmatizmay iiretebilmektedir. Lavlarda nadir
olarak tespit edilen amfibol-klinopiroksenit ksenolitlerinden yapilan petrolojik modellemele-
re gore ksenolitlerin %5-10 kismi ergimesi ile alkali lavlarda gozlenen nadir toprak element
desenleri iretilebilmektedir. Kismi ergime siiregleri olasilikla delaminasyon/litosferik ayrilma
olaylari ile denetlenmis olup, olusan ergiyikler kitasal derinliklerde fraksiyonlagma-asimilas-
yon ve bazik magma karigimi siiregleri ile evrimlesmiglerdir.

Anahtar Kelimeler: Carpigsma sonrast magmatizma, ksenolit, Orta Eosen, kismi ergime, mag-
ma karigimi
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ABSTRACT

Izmir-Ankara-Erzincan suture zone (IAESZ) and its environs record overlapping subduction
and collision stages between the Paleozoic to early Cenozoic and mantle source area along
this range have been modified by different fluids and melts during this time interval. At Early
Cenozoic (Late Paleocene- Early Eocene), Pontides and Central Anatolian Crystalline Comp-
lex (CACC) collided along the IAESZ range and leads to development of the adakitic mag-
matism through the southern portion of the central to eastern Pontides. Afterward, during the
middle Eocene alkaline to tholeiitic magmatism getting advance. In this study, we investigated
petrological characteristics of middle Eocene volcanics which situated at the northern (Almus,
Pontides) and southern (Yildizeli, CACC) along the IAESZ in order to understand the develop-
ment of the post-collisional magmatism.

First products of the middle Eocene magmatics along the Almus and Yildizeli range represen-
ted by nepheline normative basic lavas while the later products turn into tholeiitic hyperstene
normative lava flows. Last products of the volcanism turn into alkaline character and this
processes interpreted as basic magma replenishment. Low An cores and high An rim zones
in plagioclases together with low Mg# clinopyroxene cores and high Mg# clinopyroxene rim
zones in last stage alkaline volcanic lava are also supportive for basic magma replenishment.

Base on the geochemical studies, we propose that alkaline character in the volcanic units
sustained by the melting of clinopyroxene amphibolite cumulate veins within the peridotitic
mantle wedge which is metasomatized during the ancient subduction and collision events.
Extensional geodynamic regime leads to melting of the low degree partial melting of the afo-
rementioned veins and leads to development of alkaline magmatism. According to partial mel-
ting modeling based on scarce clinopyroxene amphibolite xenoliths found within the lavas,
%35-10 melting of them can produce the rare earth element patterns in the alkaline lavas.
Partial melting processes possibly governed by delamination/lithospheric removal events and
derived melts evolved by fractional crystallization, assimilation and basic magma replenish-
ment in the crustal levels.

Keywords: post-collisional magmatism, xenolith, middle Eocene, partial melting, magma
mixing
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Toros dag kusag1 boyunca gozlenen ofiyolitler, D-B uzanimli Toros karbonat platformunun
kuzey veya giiney kanadinda yer almakta olup izmir-Ankara-Erzincan, I¢ Toros ve Giiney Ne-
otetis okyanuslarindan tiiremiglerdir. Bunlar batidan doguya dogru; Likya, Tekirova (Antalya),
Beysehir-Hoyran, Mersin, Pozanti-Karsant1 (Aladag), Pinarbas1 (Kayseri) ve Divrigi (Sivas)
ofiyolitleri ile temsil edilirler. Ofiyolitler tabandan tavana dogru ofiyolitik melanj, metamorfik
dilim ve okyanusal litosfer kalintilar1 olmak iizere ii¢ tektonik birimden meydana gelmektedir.

Tetis ofiyolitlerindeki en dnemli sorunlardan birisi ofiyolitler ve tabanindaki metamorfik di-
limlerin zamansal ve mekansal iligkilerinin iyi anlasilabilmesidir. Bu sorunun ¢6ziimii i¢in en
iyi aday Toroslardaki ofiyolitlerdir. Ciinkii okyanus i¢i bindirme diizlemi boyunca taban bloku-
nu temsil eden dalan levhanin iist yiizeyindeki volkanikler ve iligkili sedimanlarin granatl am-
fibolit fasiyesinde metamorfizmaya ugrayip sonrasinda tavan blokunu temsil eden {izerleyen
levhanin tabanina eklenmesi ve post-metamorfik mafik dayklar tarafindan kesilmesinin ilksel
konumunu gozlemleyebilmekteyiz. Metamorfik dilimler yerlesme prosesleri nedeniyle ilksel
yapisal geometrilerinin bozulmasini isaret eden yiiksek sicaklik siinek deformasyon iiriini
izoklinal kivrim ve kendi i¢inde bindirme dilimleri igermektedir. Amfibolitlerin ana-iz element
jeokimyasina bakildiginda; metamorfik dilimlerin kdken kayalarimin ofiyolitik volkaniklerden
farkli olarak kita igi alkali bazaltlara benzedigini ve dolayisiyla okyanus i¢i bindirmenin rift
ekseninde baglamadigini isaret etmektedir. Ofiyolitlere ait kabuksal kayalarin (dayk ve gabro)
jeokimyast, bu kayalarin yitim zonu {istiinde olugtugunu isaret etmektedir. Metamorfik dili-
me ait amfibolitler ve ofiyolitlere ait kabuksal kayalardan (gabro, dayk ve plajiyogranit) elde
edilen zirkon, rutil ve titanit mineral fazlarindan 1o hata pay1 igerisinde oldukga benzer U-Pb
yaslar1 (92-93 My) elde edilmis olmasi, metamorfik dilim kayalarinin metamorfizmasi ile ofi-
yolitlere ait okyanusal kabuk kayalarinin olusumunun es yasli oldugunu desteklemektedir. Ofi-
yolitler ve metamorfik dilimlere ait farkli izotopik kapanma sicakliklarina (~900-500°C) sahip
farkli minerallerden elde edilen benzer U-Pb yaglart hem okyanusal kabuk hem de metamorfik
dilimin hizli sogumaya maruz kaldigini1 géstermektedir. Metamorfik dilim kayalarinin diizenli
ve iyi gelismis *°Ar-**Ar plato yaslar1 vermeleri de bu kayalarin olusumundan sonra tekrar bir
termal (>550°C) etkiye maruz kalmadiklarini géstermektedir. Bu nedenle elde edilen izotopik

55



71. Tiirkiye Jeoloji Kurultay: 23-27 Nisan/April 2018 71* Geological Congress of Turkey

yaslar ofiyolitik ve metamorfik dilim kayalar1 igin kristallenme yaslar1 olarak degerlendiril-
melidirler.

Toroslardaki ofiyolitlerden elde edilen petrolojik, jeokronolojik ve yapisal veriler 15181nda;
Geg Kretase’de SSZ-tipi okyanusal kabuk-metamorfik dilim olusumu ve post-metamorfik
dayk yerlesimi okyanus i¢i yitim ve yitim gerilemesi prosesleri ile agiklanabilir. Amfibolitik
dilim, ayn1 yitim zonunda yukariya dogru siinek akma ile hareket ederek ylizeylemis, sonrasin-
da tavan blokunun tabanina yerlesmis ve mafik dayklar tarafindan kesilmislerdir.

Bu ¢alisma TUBITAK (113Y412) tarafindan desteklenmistir.

Anahtar Kelimeler: Okyanusal kabuk, metamorfik dilim, hizli soguma, U-Pb, Ar-Ar
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ABSTRACT

The ophiolites along the Tauride mountain belt are situated either on the northern or on the
southern flank of the E-W trending Tauride carbonate platform axis and were derived from
different oceanic basins, namely the Izmir-Ankara-Erzincan, Inner Tauride and Southern Ne-
otethys. These ophiolites are characterized from west to east by the Lycian, Tekirova (Antal-
ya), Beysehir-Hoyran, Mersin, Pozanti-Karsanti (Aladag), Pinarbas: (Kayseri) and Divrigi
(Sivas). They mainly consist of three tectonic units namely, in an ascending order, ophiolitic
mélange, sub-ophiolitic metamorphic sole and oceanic lithospheric remnants.

One of the crucial issues in Tethyan ophiolites is to better understand spatial and temporal
relationships between ophiolites and their underlying metamorphic soles. The ophiolites in
Taurides are the best candidates to solve this scientific issue because we observe the primary
intra-oceanic decoupling surface along which volcanics and associated sediments from the
upper levels of the down-going plate were metamorphosed up to garnet amphibolite facies
and accreted to the base of the hanging-wall plate, and in turn intruded by post-metamorphic
mafic dykes. The metamorphic soles are characterized by high-temperature ductily deformed
isoclinal folds and internal imbricate thrusts, suggesting that they do not display an original
structural geometry due to distruption during emplacement process. Major and trace element
geochemistry of the amphibolites show that the protoliths of the metamorphic soles are more
akin to alkaline within plate basalts, different from the ophiolite lavas, suggesting that subdu-
ction did not initiated along a ridge axis. Geochemistry of the ophiolitic crustal rocks (dykes
and gabbros) clearly indicates their subduction-related origin. Zircons, rutiles and titanites
extracted from the amphibolites in the metamorphic sole as well as the crustal sequences
(gabbro, dyke and plagiogranite) yielded identical U-Pb ages (92-93 Ma) in 1o analytical
uncertainty, confirming that metamorphism of the sole rocks was occurring simultaneously
with the formation of the ophiolites crustal sequence. Identical U-Pb ages of different mineral
phases with different closure temperatures (~900-500°C) from the ophiolites and metamorphic
sole rocks suggest that both the oceanic crust and metamorphic sole cooled very rapidly. The
metamorphic sole amphibolites yielded constant and well-constrained **Ar/*’Ar plateau ages,
suggesting that they did not experience any re-heating event over 550°C after their initial for-
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mation. Therefore, all the geochronological data should be interpreted as the crystallization
age for the ophiolites and metamorphic soles.

Genesis of SSZ-type oceanic crust, metamorphic sole and post-metamorphic dyke emplace-
ment could be explained by subduction initiation and roll-back processes during the Late
Cretaceous based on petrological, geochronolgical and structural data obtained from the op-
hiolites along the Taurides. Exhumation of the amphibolitic sole occurred by return ductile
flow along the same subduction zone and welded to the base of the hanging-wall plate and
finally intruded by isolated dykes.

This work has been supported by TUBITAK (113Y412)

Keywords: Oceanic crust, metamorphic sole, rapid cooling, U-Pb, Ar-Ar
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Caligma alani, Orta Sakarya’da, izmir-Ankara-Erzincan kenet kusaginin kuzeyinde, Mesozo-
yik yasl istifi lizerleyen Paleosen-Ust Miyosen yaslh ¢okellerinin gézlemlenebildigi bolge-
dir. Calisma alaninin batidaki temelinde metamorfik birimlerin yanisira Orta Jura-Alt Kretase
yasli karbonatli birimler ile {izerine uyumlu olarak gelen Ust Kretase dénemine ait kirmntili
birimler bulunmaktadir. Bunlarin {izerinde yer alan Paleojen yaslh birimler, ¢alisma alaninda
kuzeyden giineye degisen fasiyelerde gozlenirler. Kuzey’de s1g denizel kiregtasi, giiney’de ise

akarsu-golsel ¢okelleri igeren karasal birimler vardir. Paleozoyik yaslh metamorfik birimler ve
Mesozoyik kiregtasi, Paleojen yaslt birimler iizerinde ters fayli ve bindirmelidir.

Calisilan bolgenin dogudaki temelinde ise Metamorfik ve Paleojen yaslt birimler ile benzer
yasli volkanitler bulunur. Paleozoyik-Paleojen yasli bu birimler iizerinde uyumsuz olarak gol,
bataklik veya akarsu ortamlarinda olusmus Alt-Orta Miyosen yasl kirintililar, gélsel kireg-
taslar1 ile kendi i¢inde uyumsuzluklar gosteren Ust Miyosen yasli kabul edilen ince taneli
kirmtili-evaporitli birimler bulunur.

Bolgede yiizeylenmis olan kaya birimleri, bu birimlerin birbirleriyle olan gorece iliskileri ve
yapisal unsurlarinin sergilemis oldugu geometriler degerlendirildiginde; ¢alisma alanindaki
Paleojen ve Neojen yasl birimlerin olusum sekli, yast ve bolgenin gelisimi hakkinda bilgi
sunmaktadir. Bu birimlerde farkli eksen gidigli kivrimlar ve yiiksek egim acili faylar goz-
lenmistir. Bu c¢alisma ile inceleme alaninin Paleojen sonrasinda sikigsmali rejim etkisi altinda
kuzey ve gliney alanlarmin farkli jeolojik evrim gegirdigi ve yiikselerek etkin bir aginma evre-
sinde kalmis oldugu oldugu goriilmiistiir. Orta Miyosen’den itibaren episodik transtansiyonel/
genislemeli tektonik rejim etkisi altinda bolgenin kapali bir Neojen havza 6zelligi kazandigi ve
gelisen havzalarin ge¢ Miyosen’den baslayarak olasilikla Pliyosen’e kadar evrilmeye devam
ettigi sonucuna ulagilmistir.

Anahtar Kelimeler: Paleojen, Neojen, stratigrafi, havza, tektonik rejim
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ABSTRACT

The study area is characterized by a sequence of Paleocene-Late Miocene, overlying the Me-
sozoic units to the north of the Izmir-Ankara-Erzincan suture. In the western part, the base-
ment is composed of metamorphic rocks, the Middle Jurassic-Early Cretaceous carbonates
and the Late Cretaceous clastics. They are overlain by Paleogene age units which display
different facies in the north and south of the study area. In the north, there is a shallow marine
limestone and in the south, terrestrial fluvial and lacustrine clastics appear. The Paleozoic
metamorphics and the Mesozoic limestone occur tectonically on the Paleogene age units by a
reverse-fault or an overthrust.

Metamorphics, the Paleogene sedimentary sequence and contemporaneous volcanics cons-
titute the basement in the eastern part of the study area. The Lower-Middle Miocene san-
dstone, limestone and the Upper Miocene fine clastics and evaporates have unconformable
relationships in between, characterizing fluvial, lacustrine and swamp environments overlie
unconformably these basement rocks.

Stratigraphical relations, tectonic features and geometries of the sedimentary sequence expo-
sed provide information on the mode, timing and evolution of this sedimentary basin. In these
units, folds with differently oriented axes and steeply inclined faults are observed. It is conc-
luded that the region underwent a period of uplift and erosion under the influence of contrac-
tional tectonics following the Paleogene times. It then become a semi-closed basin under the
influence of transtensional/extensional tectonics, starting at the time of the Upper Miocene
continuing possibly until Pliocene.

Keywords: Paleogene, Neojene, stratigraphy, sedimentary basin, tectonic regime
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oz

Biga Yarimadasi bat1 Tiirkiye’deki genel horst-graben morfolojisinin &ne ¢ikan iki jeomor-
fik unsuru olan Kazdag Masifi ve Edremit Havzasi’n1 barindirmaktadir. Bolgede yapilmis
bircok degerli ¢alisma olmasina ragmen, Kazdag Masifi’nin yiizeyleme siireci ve Edremit
Havzasi’nin agilma mekanizmasi iizerine halen bir fikir birligi mevcut degildir. Bu galisma-
da, karada Edremit Havzasi’ni sinirlayan faylarin geometrik, yapisal ve kinematik 6zellikleri
bahsi gecen konulari aydinlatmak iizere analitik bir yaklagimla aragtirilmistir. Fay diizlemle-
rinden iretilen kinematik veriler faylanmanin paleostres oriintiisiinii belirlemek i¢in analiz
edilmistir. Kinematik analizler, ¢alisma alaninda hem KB-GD hem de KD-GB yonlii gerilme
yonleri yansitmaktadir. Bu iki eksenli gerilme, bolgedeki Kuzey Anadolu Fay Sistemi ve Ege
Gerilme Sistemi’nin etkinligini isaret etmektedir. Bununla birlikte, saha gézlemleri ve kine-
matik analizler, Kuzey Anadolu Fay Sistemi’nin Edremit Korfezi ve ¢evre alanlarin mevcut
morfotektonik gelisiminde baskin yap1 oldugunu gostermektedir. Biga Yarimadasi’nin giineyi
DKD-BGB uzanimli Yenice-Gonen, Edremit, Pazarkdy ve Havran-Balikesir Fay Zonlar’nin
etkisi altindadir. Bu c¢alismadan elde edilen verilerin yorumlanmasi ile Edremit Havzasi’nin,
Edremit Fay Zonu ve saga asmali olan Balikesir-Havran Fay Zonlar1 arasinda transtansiyonel
¢ek-ayir havza seklinde agildig1 sonucuna ulasilmistir. Bu ¢alismanin saha gozlemleri ve ki-
nematik bulgulart 6nceki ¢alismalarin mevcut GPS, paleomanyetik, sismolojik ve denizaltt
verileriyle de uyumludur.

Bu ¢aligma 111Y258 no’lu arastirma projesi kapsamida TUBITAK tarafindan desteklenmis-
tir.

Anahtar Kelimeler: Edremit Havzasi, Kazdag yiikselimi, transtansiyon, transpresyon, Kuzey
Anadolu Fay Sistemi, Ege Gerilmeli Sistemi
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ABSTRACT

The Biga Peninsula includes the Kazdag Massif and Edremit Basin that represent two promi-
nent geomorphic structures among the basically horst-graben morphology of western Turkey.
Although there are many valuable studies in the region, there is still no agreement on the exhu-
mation process of Kazdag Massif and the development process of Edremit Basin. In our study,
to clarify these points by an analytical approach we investigated the geometric, structural and
kinematic characteristics of the Edremit Basin on land. These kinematic data derived from
the fault planes were analyzed to determine the paleostress pattern of faulting. Our kinematic
analyses suggest extensions both in NW-SE and NE-SW directions. This biaxial scene in the
region indicates the effects of both the North Anatolian Fault System and the Aegean Extensi-
onal System in the region. However, our kinematic analysis represents the dominant signature
of the North Anatolian Fault System is the prominent structure in the current morphotectonic
development in the region. The southern end of the Biga Peninsula is under the influence of
deformation caused by the ENE-WSW-trending faults of the region, i.e. the Yenice-Génen, the
Edremit, the Pazarkéy and the Havran-Balikesir Fault Zones. The right step-over geometry
and related extension caused the development of the Edremit Basin as a transtensional pull-a-
part basin between the Havran-Balikesir Fault Zone and the Edremit Fault Zone. The field
observations and kinematic findings of our study are also in consistent with the results of GPS,
paleomagnetic, seismological and submarine data of previous studies.

This study was supported by TUBITAK with the research project numbered 111Y258.

Keywords: Edremit Basin, Kazdag High, transtension, transpression, North Anatolian Fault
System, Aegean Extensional System
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Alp-Himalaya sistemi iizerindeki yaklasan plaka kenar1 ortamlarinin en iyi temsilcilerinden
biri olan Dogu Karadeniz Dag Kusagi’nin Ge¢ Mesozoyik jeodinamik gelisimi iizerine tar-
tigmalar, sistematik jeolojik, jeokimyasal, jeokronolojik ve jeofizik veri eksikliginden dolay1
giiniimiizde de devam etmektedir. Yaygin olarak kabul edilen goriis, Neotetis’in Kuzey Ko-
lu’nun altindaki okyanusal litosferin Ge¢ Mesozoyik boyunca kuzeye dogru yitime ugradigini
ve takibinde Mesozoyik sonunda veya Senozoyik baslangicinda Dogu Karadeniz Dag Kusag:
ve Anatolid-Torid bloklar1 arasinda meydana gelen carpigmayla yitimin sonlandigidir. Bu ¢a-
lisma, Dogu Karadeniz Dag Kusagi ve Anatolid-Torid kusagindan M, 1 ve A-tip granitoyid
ve iligkili gabroyik kiitlelerden elde edilen yeni jeolojik, jeokimyasal ve jeokronolojik veriler
ve ayrica Dogu Karadeniz Dag Kusagi’ndaki sedimanter havzalarda yiizeyleyen kumtaglarin-
dan yeni kirint1 zirkon yaslandirma analiz sonuglart sunmaktadir. Bu yeni bulgular, bolgenin
Geg Mesozoyik jeodinamik geligsimi igin ileri siiriilen kuzey yonlii yitim modelini destekleme-
mektedir ve Geg Mesozoyik-Erken Senozoyik doneminde Dogu Karadeniz Dag Kusagi’nin
Gondwana’nin aktif kuzey kenarmi olusturdugunu ve giiney yonlii bir yitim zonu iizerinde
sekillendigini gostermektedir.

Anahtar Kelimeler: Dogu Karadeniz Dag Kusagi, Paleotetis, kirint1 zirkon, granitoyid, Geg
Mesozoyik
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ABSTRACT

The Eastern Black Sea Mountain Belt provides a good example of fossil convergent plate
margin settings in the Alpine-Himalayan system. However, there is an ongoing debate on the
Late Mesozoic geodynamic evolution of the orogenic belt due to systematic geological, geoc-
hemical, geochronological and geophysical data. The most popular idea is that the orogenic
belt was shaped by northward subduction of a lithospheric plate under the Northern Branch
of Neotethys in the Late Mesozoic that led to collision between Eastern Black Sea Mountain
Belt and Anatolide-Tauride block at the end of the Mesozoic or at the beginning of the Ceno-
zoic. This study presents new geological, geochemical and geochronological data from M-, I-,
A-type granitoids and related gabbroic bodies exposed in the Eastern Black Sea Mountain Belt
and Anatolide-Tauride Block and new detrital zircon dating analysis results from sandstones
exposed in the sedimentary basins in the Eastern Black Sea Mountain Belt. These new findings
don t support popular idea suggesting a northward subduction model for the Late Mesozoic
geodynamic evolution of the region and indicate that the Eastern Black Sea Mountain Belt
was the active northern margin of Gondwana in the Late Mesozoic-Early Cenozoic and was
shaped by southward subduction of Paleotethys oceanic lithosphere.

Keywords: Eastern Black Sea Mountain Belt, Paleotethys, detrital zircon, granitoid, Late Me-
sozoic

64



71. Tiirkiye Jeoloji Kurultay: 23-27 Nisan/April 2018 71* Geological Congress of Turkey

NiGDE-KIRSEHIR MASiFi VE TOROSLARIN
MEZOSOYIK’DEN GUNUMUZE TEKTONIK EVRIMI VE
PALEOMANYETIK SONUCLARIN ONEMIi

Mualla Cengiz Cinku?, Yiicel Yilmaz®, Beyza Ulker?, Erdin¢ Oksiim*
“[stanbul Universitesi Miihendislik Fakiiltesi Jeofizik Miihendisligi Bolimii Avcilar/Istanbul
bIstanbul Teknik Universitesi Maden Fakiiltesi Jeoloji Miihendisligi Béliimii, Maslak/Istanbul
<Siileyman Demirel Universitesi Jeofizik Miihendisligi Bolimii, Isparta
(mualla@istanbul.edu.tr)

0z

Anadolunun temel fragmanlarindan birini olugturan Nigde-Kirsehir masifinin Mesozoyik’de
Torid Anatolid blogundan riftlestigi ve bu bloklar arasinda I¢ Torid okyanusunun var oldugu
bildirilirken bazi arastiricilar bu goriisiin aksine Nigde Kirsehir masifi ve Anatolid- Torid blo-
gunun bir biitiin oldugu ve kuzeyde tek bir okyanusal kolun varligini bildirmistir. Bu anlamda
Nigde Kirsehir masifi ve Toroslar arasinda okyanusal kol (larm) kapanmasi ve bu birliklerin
bir araya gelmesi ve ¢arpismasina bagli olarak paleotektonik dénemde birgok deformasyona
maruz kalirken, neotektonik donemde Anadolu’nun batiya kagisinin izleri etkili olmustur.

Inceleme alaninda daha 6nce yapilan paleomanyetizma ¢aligmalar1 Nigde Kirsehir masifinin
Juradan giintimiize saatin tersi yoniinde 90°lik biiyiik bir rotasyon gecirdigi (Sanver ve Ponat,
1980) veya Paleosende Nigde Kirsehir masifi ile Pontidlerin ¢arpismasinin bir sonucu olarak
bolgesel faylara bagli olarak deformasyona ugradigi (Lefevbre ve dig., 2013) bildirilmistir.
Nigde Kirsehir masifinin giineyinde ise Orta Toroslar bdlgesinin Eosen ve sonrasinda bolge-
de nap yerlesmesine bagli olarak yeniden bir miknatislanma gecirdigi bildirilmistir (Meijers
ve dig., 2011). inceleme alan1 ve gevresinde Neojen yash volkanik ve sedimenter kayaclarin
orneklenmesi sonucu (Giirsoy ve dig., 1998, Tatar ve dig. 2000) elde edilen rotasyonlarin Ana-
dolu’nun batiya kagis1 temsil ettigi bildirilmistir.

Nigde Kirsehir Masifinin gegirdigi tektonik deformasyonun evrimi, asamalari ve komsu birlik-
leri olan Toridler ve Pontitler ile olan iliskisini ortaya koymak amaciyla 138 farkli mevkide Ust
Jura/Alt Kretase-Miyosen yasli volkanik ve sedimenter kayaglar drneklenmistir. Elde edilen
paleomanyetik caligmalar bolgede yapilmis eski veriler ile birlikte korole edildiginde pozitif
kivrim testleri ortalama miknatislanma dogrultulariin Ust Jura-Miyosen dénemde herhangi bir
yeniden miknatislanmaya maruz kalmadigini gostermektedir. Nigde Kirsehir masifinin GD/D
(GD Toroslar) ve GB/B (Orta Toroslar) da farkli zamanlarda zit yonde iki rotasyonun varligi
GD alaninda Intra Torid okyanusunun Ust Kretase-Eosen arasinda kapanmasina isaret ederken,
GB/B ‘da saat yoniinde 47° lik bir rotasyonun Eosen-Miyosen arasinda meydana geldiginde bu
durum G. Neotetis okyanusunun kapanmasi ve Afrika ile Avrasya levhalarin ¢arpigmasina
bagli olarak olusabilecegini gostermektedir. GD/D da asamali olarak meydana gelen deformas-
yona bagli olarak Nigde Kirsehir masifinde Paleosenden giiniimiize 25°lik saatin tersi yoniinde
rotasyon bu bdlgenin diger bloklar ile birlikte rotasyona ugradigini gostermektedir. Neotekto-
nik dénemde sadece GD/D alanda goriilen saatin tersi yoniinde 17°lik rotasyon Anadolunun
batiya kagisinda en ¢ok bu alanin deformasyona ugradigini géstermektedir.

Anahtar Kelimeler: Paleomanyetizma, Nigde-Kirsehir Masifi, Toroslar, rotasyon, paleoenlem
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ABSTRACT

1t is reported that the Nigde-Kirsehir massif which constitutes the main fragment of Anato-
lia is rifted from the Taurides-Anatolides in Mesozoic and that the Intra-Tauride ocean exist
between these blocks whereas other researchers believe that the Intra Tauride ocean between
the Taurides-Anatolides and the Nigde-Kirsehir massif did not exist. They assumed that the
Nigde-Kirsehir massif existed as a promotory of the Taurides. In this sense, both the Nigde
Kirsehir massif and the Taurides experienced several deformation phases due to the consump-
tion of the oceanic strand (s) and the amalgamation of the Anatolian blocks after collision in
the end of the paleotectonic time, whereas in the neotectonic time the traces of the westwards
excursion of Anatolia was effective.

Previous paleomagnetic studies carried out in the investigation area showed that the Nigde
Kirsehir massif rotated 90° anticlockwise during Jurassic to Eocene time and other studies
showed that the collision between the Nigde Kirsehir massif and the Pontides resulted inside
the Nigde Kirsehir massif by deformation which was accomodated by regional faults. In the
south of the Nigde Kirsehir massif, however Meijers et al., 2011 proposed that all the rocks in
Carboniferous to Eosen were remagnetized due to nap emplacement in Eocene. Sampling on
Neogene volcanic and sedimentary rocks showed the evidence of the westwards excursion of
Anatolia (i.e. Giirsoy et al., 1998, Tatar et al., 2000).

A total of 138 different sites were sampled from Upper Jurassic-Miocene volcanic and sedimen-
tary rocks in order to reveal the evolution and stage of the tectonic deformation of the Nigde
Kirsehir Massif and its relation with the Taurides and the Pontides. Paleomagnetic results
corolated together with previous results showed that all the studied rocks carry a magneti-
zation before folding according to positive incremental fold tests. It has been shown that in
the SE/E (SE Taurides) and the SW/W (Central Taurides) two different sense of rotation took
place. On the SE/E area the paleomagnetic rotations indicate evidence for the consumption of
the Intra Tauride ocean, whereas in the SW/W area a total clockwise rotation of 47° between
Eocene-Miocene time imply the deformation occured due to the consumption of the S Neotethys
ocean and the collision between the African and Eurasian plates. Accordingly to the deforma-
tion which took place gradually in the SE/E area, it is shown that inside the Nigde Kirsehir
massif counterclockwise rotations of 25° during Paleocene indicate that this block underwent
similar deformation together with its adjacent blocks. In the neotectonic period, a counterclo-
ckwise rotation of 17° in the SE/E area showed that this area was mostly affected due to the
westwards movement of Anatolia despite the SW/W and inside the Nigde Kirsehir massif.
Keywords: Paleomagnetism, Nigde-Kirsehir Massif, Taurides, rotation, paleolatitude
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Volkanik zeminler, volkanik faaliyetler sonucu ¢ikan toz, kiil boyutundan daha iri boyutlara
kadar olan volkanik malzemelerin uygun bir alanda birikmesi ile olusur. Bu volkanik zemin
icinde volkanik faaliyetin durdugu ya da olmadigi donemlerde olusmus eski toprak olarak
adlandirilan kalint1 zeminler yer almaktadir.

Isparta Ovasi giineyinde, Piyo-Kuvaterner yash volkanikler Golciik Krater Golii merkez ol-
mak iizere genis yayilim gosterirler. Golciik volkanikleri olarak adlandirilan birim andezit ve
trakiandezit, tiif, kiil ve pomza gibi volkanik birimlerden olugmaktadir. Isparta Ovasi iginde de
genis yayilim gdsteren birim iginde, koyu kahverengi, kirmizimsi, renklerde kalint1 zeminler
gozlenmektedir. Golciik volkanikleri i¢indeki bu seviyeler “Volkanik Kalintt Zemin” olarak
adlandirilmistir. Bu ¢alisma kapsaminda, G6lciik volkanik zemini iginde belirlenen 2 volkanik
kalint1 zemin seviyesinin tanimi yapilarak stratigrafik konumu incelenmistir. Volkanik kalint1
zeminden sondaj ve temel cukurlarindan alinan 6rselenmis ve drselenmemis orneklerden fi-
ziksel, mekanik, petrografik ve jeokimyasal deneyler ile Hizlandirilirmis Kiitle Spektrometresi
(AMS) yontemi ile karbon-14 yas tayinleri yapilmistir.

iki volkanik kalint1 zemin seviyesinde yapilan yas tayinlerine gére, bu aralikta {i¢ patlama
evresi yasandig, ilk evrenin 32640+200 BP-39570+430 BP y1l 6nce sona erdigi, ikinci evre-
nin 18840+60 BP-19650+70 BP yil 6nce sona erdigi ve son evre ise son toprak olusumu ile
giinlimiiz arasinda gerceklestigi belirlenmistir.

Anahtar Kelimeler: Hizlandirilmis kiitle spektrometresi, Isparta volkanik zeminleri, jeo-mii-
hendislik 6zellikler volkanik kalint1 zemin
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ABSTRACT

Volcanic soils formed by the volcanic activity and varying size particles are deposited at the
suitable area. There are also residual soils in the volcanic soils which is called paleosols and
this type soils occurs after or between two volcanic activities.

Plio-Quaternary aged volcanic units are placed around of the Golciik Crater Lake of the south
of the Isparta Plain. It is called Golciik volcanics and it consists of andesite, trachyandesite,
tuff, ash and pumice. There are some dark brown, dark red colored soils in the volcanic soils
in Isparta Plain, which is called “Volcanic Residual Soil”. In this study, 2 volcanic residual
soil levels in the Golciik Volcanics were investigated. Disturbed and undisturbed soil samples
were taken from boreholes and foundation pits. Physical, mechanical, petrographic and geo-
chemistry analysis were performed of the volcanic residual soils. It is also Accelerator Mass
Spectrometry Methods (AMS) were performed of the volcanic residual samples

The dating tests conducted on two volcanic residual soil levels have demonstrated that three
eruptive stages were observed. The first stage ended 32640200 BP-39570+430 BP years ago;
the second stage ended 18840+60 BP-19650+70 BP years ago while the last stage took place
between present time and last soil formation.

Keywords: Accelerator mass spectrometry, Isparta volcanic soils, jeo-engineering properties,
volcanic residual soil,
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Bati Anadolu’da Kizilcaéren REE-F-Ba karbonatit yatag: diinya ¢apinda bir yatak olup, seyl,
kumtas1 ve konglomeradan olusan Permotrias yasl metasedimentler i¢inde bulunur. Silisles-
me ve kahverengi demir oksit gelisimi yatak ¢evresindeki en ayirtman yan kaya alterasyonu-
dur. Cevherde ise bdylesi bir alterasyon gozlenmemektedir. Geg Oligosen (24 Milyon yil K
/ Ar yontemi) yasl cevher govdeleri eliptiktik olup yatakta iki tiir cevher goriiliir: 1) ¢ok iyi
bantli, yumusak cevher ve 2) homojen dokulu, nispeten sert cevher.

Bantli cevher yatagin tamaminda gozlenen ana cevher tiiriidiir ve yersel olarak belli mineral-
lerce zenginlesmistir. Bunlar; barit, manganez oksit ve fluoritli cevherlerdir. Bantli cevher ya-
taya yakin egimli ve nispeten yumusak, buna karsin masif cevher dike yakin egimdedir. Masif
cevherin cevher mineralleri ince taneli, nispeten sert ve homojendir. Bunlarda bazen akigkan
hareketiyle iliskili zayif bir mineral yonelimi goriiliir. Bu 6zelliklere gore, masif cevher, bantl
cevherlerin besleyici damarlari olarak yorumlanmistir. Besleyici damarlar ile bantli cevher
arasindaki kesme — kesilme iliskileri, yatak olusumunda F, Ba, Mn gibi birbirini izleyen ¢ok
fazli siireglerin yasandigini gostermektedir.

Bantli cevherlerin olusumu ile magma odasindaki fraksiyonel kristallenme mekanizmalar ara-
sinda bir benzerlik kurulabilir. Bununla birlikte, olagan bir hidrotermal sistemde, minerallerin
yataya yakin bantli ¢dkelecek acik alani olamaz. Bantli ¢dkelim kosullar1 gazca zengin hid-
rotermal sistemde i¢ basincinin siirekli olarak yiiksek tutulmasiyla basarilmis olabilir. Yiiksek
hidrolik basingli cevher olusturan ¢ozeltiler, bir magmatik sil yerlesimi gibi bosluklar1 dol-
durmus olabilir. Bu alana stirekli yen madde girisi ve sicakligin diigmesine bagli kristallenme
bantli cevher ¢okeliminin ana mekanizmasi olmalidir. Gazca zengin ¢ozeltilerce hidrotermal
akiskanlarin birbirini izlemesinin en 6nemli verisi damarlarin birbirini kesmis olmasidir. Orne-
gin fluoritge zengin bantli cevher, dik konumlu baritge zengin ve Mn oksit¢e zengin damarlar
tarafindan kesilmektedir. Bu durum, belli elementlerce baskin olan ¢ok evreli cevherlesmeyi
gosterir. Bu ¢ok fazli cevherlesme, farkli sivi kapanim, mineral bilesimi ve cevher yapisiyla
kompleks bir mineral yataginin olusumunu sonuglanmistir.

Anahtar Kelimeler: Nadir Toprak Elementi, Karbonatit, Kizilcadren, Tirkiye
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Zeynep Cansu*

Istanbul University, Department of Geological Eng., Istanbul, Turkey
2 University of Nigde Omer Halisdemir, Department of Geological Eng., Nigde, Turkey
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ABSTRACT

The Kizilcadren carbonatite-hosted REE-F-Ba-Th deposit in western Turkey is a world class
REE deposit, occurs in Permo-Triassic metasedimentary units consisting of shale, sandstone,
and conglomerate. Silicification and brown iron oxides are the most distinctive wall rock
alterations close to the ore zone; however, the ore does not show such alteration. The late Oli-
gocene (24 Ma, K/ Ar method) ore bodies are elliptical and display two types of ore: 1) a very
well-layered soft ore and, 2) a massive and relatively hard ore.

The layered ore is the main ore type throughout the deposit, and locally, several mineral phase
are dominant. These include barite, manganese oxide and fluorite. The layered ores are rel-
atively soft with gently dip, however, in contrast, the massive ore bodies are steeply dipping
close to vertical dip. The ore minerals of the massive ore are fine-grained, relatively hard and
homogeneous. A weak fluid-flow-related mineral orientation is also found in the massive ore.
According to these features, the massive ore has been interpreted as feeder veins of the layered
ores. Crosscutting relationships between the feeder veins and layered ore indicate polyphased
mineralization which was dominated by successive Ba, Mn, F, REESs pulses.

The formation of the banded ore structure can be compared to fractional crystallization mech-
anism in the magma chamber. However, an ordinary hydrothermal system do not reach such
an open space where minerals will be formed and settled down. Such conditions could have
been created by constantly supplying gas-rich hydrothermal fluid pressure. The ore forming
solutions with high hydraulic pressure should have been filled open space like to magmatic sill
emplacement processes. Crystallization owing to decrease of temperature of ore forming fluids
and simultaneously new fluid introduction into the open space should have been main process
for the banded ore formation. The most obvious evidence of the continuously hydrothermal
feeding by gase-rich fluids is the crosscutting relationship between the veins. For example
banded fluoride is cut by barite-rich vertical ore veins and banded manganese oxides are cut
by fluorite-rich veins. This relationship indicates a multi-stage mineralization, dominated by
special elements. This multi-stage mineralization has been resulted in the formation of a com-
plex mineral deposit having different fluid inclusion, mineral composition and ore structure.

Keywords: Rare Earth Elements, Carbonatite, Kizilcaéren, Turkey

70



75. YIL OZEL SUKRAN OTURUMU:

Prof. Dr. YUCEL YILMAZ

75th YEARS SPECIAL GRATITUDE SESSION:
Prof. Dr. Yiicel YILMAZ

Erding Yigitbas

Poster/Posters






71. Tiirkiye Jeoloji Kurultay: 23-27 Nisan/April 2018 71* Geological Congress of Turkey

GOLCUK VOLKANIZMASINDA (ISPARTA, GB TURKIYE)
ULTRAMAFIK, MAFIK, FELSIK KSENOLITLER VE
VOLKANIK KAYACLARIN JEOKIMYASI

Kamil Yilmaz

Siileyman Demirel Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Isparta
(kamilyilmaz@sdu.edu.tr)
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GB Anadolu’da (Isparta ili) Golciik volkanizmasi bir ¢ok orta-kiigiik hacimli, ksenolit igerikli
trakit, trakiandezit, bazaltik trakiandezit, fonolit ve lamprofir lav dom ve dayklari ile piroklas-
tik depolanma fiiriinlerinden olugmustur. Gerek patlamali volkanizma ve gerekse lav dom ve
dayklari jeolojik gegmis siiresince aralikli olusumlarla meydana gelmistir ve felsik, mafik, ult-
ramafik tiirde olan ii¢ grup ksenolit igerirler. Siyenitik ve siyeno-diyoritik bilesimli olan felsik
ksenolitler inequigranular dokuludurlar. Mafik ksenolitler, inequigranular dokulu gabroik ve
monzodiyoritik kayaclardan olusur. Ugiincii grup, klinopiroksen ve flogopitce zengin, equigra-
nular dokulu olan ultramafik kayaglardir. Volkanitleri olugturan magmanin kdkeni sosonitik ve
ultrapotasik 6zelliklidir. Major element modellemesi, magmanin evriminde fraksiyonel kris-
tallesmenin ana petrojenetik siire¢ oldugunu gosterir. iz element konsantrasyonlari, drnegin;
biiyiik iyon litofil (LIL) elementlerde (Th, K, Sr, Ba) zenginlesme ve bazi yiiksek alan enerjili
(HFS) elementlerde (Nb, Ta, P, Ti, Zr) tikenmistir. Unsurlarda asir1 tiikkenme, bir yitim olay1
ile kismen modifiye edilmis manto kaynagmin oldugunu gostermektedir. Biitiin kayaglar ha-
fif nadir toprak elementler (LREE) bakimindan zenginlesmis ve herhangi bir Eu anomalisi
gostermezler. Bu nedenle, genel olarak tiim kayaglarin mafik ve benzer olan bir magmadan
meydana geldigi diigiiniiliir. Magma; yiikselmeden 6nce bir karigimin ve kirlenmenin olmadigt
derin magma odasindan fraksiyonel kristallenmenin gergeklestigi s1ig magma odasina yiikse-
lerek evrimlesmeye ugramistir.

Anahtar Kelimeler: Golciik, volkanizma, ksenolit, Isparta
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GEOCHEMISTRY OF ULTRAMAFIC, MAFIC, FELSIC
XENOLITHS AND VOLCANIC ROCKS IN GOLCUK VOLCANISM
(ISPARTA, SW TURKEY)

Kamil Yilmaz

Siileyman Demirel University, Engineering Faculty, Department of Geological Engineering,
Isparta

(kamilyilmaz@sdu.edu.tr)

ABSTRACT

In SW Anatolia (Isparta), the Gélciik volcanism consists of many medium-to-small, trachyte
contains xenolith, trachyandesite, basaltic trachyandesite, phonolite and lamprophyres lava
domes and dikes with pyroclastic deposits. Whether the explosive volcanism or the lava domes
and dykes were formed by intermittent formations during their geological history. These ro-
cks contain three xenoliths of the felsic, mafic, ultramafic type. The felsic xenoliths which are
syenitic, syeno-dioritic compounds are inequigranular texture. The mafic xenoliths consist of
inequigranular textured gabbroic and monzodioritic rocks. The third group are clinopyroxene
and phlogopite rich equigranular textured ultramafic rocks. The origin of the magma that for-
ms volcanics is shoshonitic and ultrapotastic. Major element modeling refers that fractional
crystallization is the main petrogenetic process in the evolution of the magma. Trace element
concentrations show that e.g. large ion lithophile (LIL) element (Th, K, S, Ba) enrichment and
depletion in some high field strangth (HF'S) elements (Nb,1a, P, Ti, Zr). The extreme depletion
in the HF'S elements indicates that there is a partially modified mantle source with subduction.
All rocks are enriched in light rare earth elements (LREE) and do not show any Eu anomaly.
There it is generally thought that all rocks were formed mafic and similar magma. The Magma
evolved into a shallow magma chamber within fractional crystallization from a deep magma
chamber where there was no mixing and contamination before it rise.

Keywords: Golciik, Isparta, volcanism, xenolith
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2017, Mw 6.5 Bodrum-Kos depremi siradis1 bir sismik olaydir. Once yaz hareketli ve yogun bir
sezonda Tiirkiye ve Yunanistan sinirlar1 Stesinde oldukga turistik bir bolgeyi etkiledi. ikincisi,
yerel jeodezik aglarda nitelikli olarak toplanan ve akademik olarak iyi arastirilmis bir bolgede
Ege Denizi’ndeki ilk biiyiik normal faylanma depremidir. Boylesine iyi bilinen ve arastirilan
bir bolgede derinlerdeki deprem kiriginin kiigiik dlgekli tsunami tiretmesi ve olusan giiglii yer
hareket etkilerini kapsamli bir sekilde agiklamamiza olanak vermesi bekleniyor. Buna ragmen,
bu deprem serisi, sismik olaylarin modellenmesindeki zorluklari ve belirsizlikleri vurgulamak-
tadir; 6rnegin, depremden hemen sonra merkezi ve yerel yoneticilerin ve gesitli kuruluslarin
ilk yardim ekipleri i¢in kritik olan ilksel uyarilarin ve fay modellerinin tanimlanmasi gibi. Bu
deprem, sismik olaylarin ve tsunaminin modellenmesine yol agan ilk iki tarafli ve uluslararasi
arastirmalara ve esas olarak Kos limanimin altyapisindaki kritik hasarin ikinci kez restorasyo-
nuna iliskin olarak deprem sonras1 miidahalede bir referans oldugunu kanitladi.

Telesismik sismolojik verilerin analizi, fay kirllma mekanizmasi i¢in nokta-kaynak ve son-
lu-fay modellerinin nitelikli ¢6ziimlerine olanak sagladi. Jeodezik verilerin, hem yakin hem
de uzak alanlardaki kayitlarin, miikkemmel olarak modellenmesi sonucunda iyi tanimlanmig
tiniform ve degisken bir fay modeli ¢dzlimii sonucunda ve Karaada ve Bodrum yarimadasinda
hafif diisey yiikselmeler 6ngoriilmiistiir. Onceden tamimlanmus fakat gercekgi sonuglara yol
acacak sekilde 6zenle hazirlanmis iki bagimsiz degisken fay modeli, oldukca tutarhidir, ancak
kiiciik farklar, esas alinan yontemlerdeki ve verilerdeki farklilasmalar1 yansitmaktadir.

Her iki model de Karaada bolgesindeki 25 km uzunlugunda, 10 km derinliginde, giineye da-
liml1 dik bir normal fayin hareketini gostermektedir. Modellenmis aktif fay Kos adasi ile gii-
neybati Anadolu arsindaki iki artgi-deprem bdlgesi ile de iliskilidir ve Gokova grabeninin aktif
olarak uzanan boliimiiniin kuzeybati kenarini isaret eder, ancak sadece dogu kismi bilinen
aktif faylar ile uyumlu korelasyon gostermektedir. Bu sonug 6zellikle 6nemlidir, ¢iinkii Bod-
rum-Kos depreminde aktif faylarla ilgili belirgin jeomorfolojik ve/veya batimetrik isaretleri-
nin eksikligi nedeniyle belirli bir fay ile kolaylikla iliskilendirilemeyen s1g bir normal fay zonu
depremi s6z konusudur.

Anahtar Kelimeler: Depremler, Ege Denizi, Sismoloji-Jeodezi, Tsunami, Yunanistan, Tiir-
kiye
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THE 2017, M, 6.5 BODRUM-KOS EARTHQUAKE:
AN EXTRAORDINARY SEISMIC SEQUENCE
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b Istanbul Technical University, The Faculty of Mines, Department of Geophysical
Engineering, Maslak, 34469 Sariyer, Istanbul, Turkey
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ABSTRACT

The 2017, M 6.5 Bodrum-Kos earthquake is an extraordinary seismic sequence because first,
it affected a trans-border, highly touristic area in high season. And second, it was the first
major normal faulting earthquake in the Aegean in a well-constrained and relatively well-stu-
died area, fully covered by geodetic data. Such background is expected to permit to model the
seismic rupture at depth and the small tsunami produced, and hopefully to explain certain
strong motion effects produced. In addition, this seismic sequence highlights the limitations
and uncertainties/errors in the modeling of seismic sequences, for example preliminary epi-
centers and fault models that are critical for the response of the States and of various agencies
Just after the earthquake. This earthquake proved also a benchmark in post-seismic effective
response in record time, concerning first bilateral and international studies leading to mode-
ling of the seismic sequence and of the tsunami, and second restoration of critical damage,
mainly in the infrastructure of the Kos harbour.

Analysis of teleseismic data led to point source and finite-fault model solutions for the fault
rupture. Inversion of geodetic data both in the near-field and the far-field led to a well-constra-
ined uniform and of a variable slip fault, from which slight uplift at Karaada and the Bodrum
peninsula are predicted. The two independent variable slip models, not a priori constrained
but carefully elaborated to lead us to realistic results, are broadly consistent, but with small
differences reflecting differentiations in methods and data on which they are based.

Both models indicate activation of a 25km long, 10km deep, steep, south-dipping normal fault
in the Karaada area. Modeled fault correlates with two clusters of aftershocks between Kos
Island and SW Anatolia mainland and marks the NW edge of the actively extending part of
the Gokova graben, but only its eastern part correlates with known active faults. This result
is especially important because the Bodrum-Kos earthquake was a case of a shallow normal
faulting earthquake that cannot be readily associated with a specific fault for the lack of clear
geomorphological and/or bathymetric signatures of the faulting.

Keywords: Aegean Sea, Earthquakes, Seismology-Geodesy, Tsunami, Greece, Turkey
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Bati Anadolu tektonik agilma rejimi i¢inde kalan Gokova Korfezi, D-B uzanimli assimetrik
tektonik bir havzadir. S6z konusu alan GB Tiirkiye’de Datga, Bozburun ve Bodrum Yarimada-
lar1 izerinde kalmaktadir. G6kova bolgesinin temel kayalart Menderes Masifi’nin metamorfik
kayalari ile Likya (Bat1 Toros) Naplari ad1 verilen allokton kayaglardan olusur. Bélgenin Ter-
siyer havzalar1 bu temel kayaclar {izerinde yer alir ve genellikle faylar tarafindan kontrol edilir.

Bolgede gozlenen neotektonik ve aktif tektonik yapilar iist kabuk i¢inde gelisen siyrilma tek-
tonigi etkisiyle geligsmistir. Sahada haritalanan yari-graben jeometrisi, kayaclar i¢indeki gev-
rek ve siinek deformasyonlar yapilari, Gokova Korfezi’nin tabanindan alinan sismik yansima
profiller, bdlgenin giincel sismik aktivitesi ile hatta Istankdy adasinin geng tektonik yapilari
styrilma tektoniginin 6nemli kanitlarini sunar. Dat¢a yarimadast, tistiindeki graben havzasiyla
birlikte yiikselen, glineye-yatik bloklardan olusan bir horst seklindedir.

Gokova Bolgesi ayn1 zamanda Ege Volkanik Yay1’nin dogusunda kalan Istankdy-Yelli-Nisiros
volkanik sahasi i¢inde kalmaktadir. Bu bélgenin volkanik ve intriizif kayalar1 Bodrum’da ve
Datca yarimadasinin &zellikle batt kesiminde sik¢a gozlenir.

Bolgedeki depremsellikten volkanik ve tektonik olaylar sorumludur. Bolge, M7.0’ye varan
depremler olugturabilecek zengin bir aktif fay topluluguna sahiptir. Gokova bdlgesi, tsunami
tetikleyicisi anlaminda, kara ya da denizaltinda 6nemli bir heyelan potansiyeli bulunmaktadir.

Anahtar Kelimeler: Bodrum-Kos, deprem, tsunami, Neotektonik
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THE GEOLOGICAL AND NEOTECTONIC OUTLINES OF
GOKOVA REGION (MUGLA) IN THE CONTEXT OF 2017
BODRUM-KOS EARTHQUAKE AND TSUNAMI
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YTU Natural Sciences Reseach Center
(gocmengil@itu.edu.tr)

ABSTRACT

Gdkova Bay is a tectonic basin such as other E-W trending basins within the Aegean Exten-
sion Regime. This area covers Bodrum, Dat¢a and Bozburun peninsulas around Gékova
Bay (Mugla) in SW Turkey. The Basement rocks of Gokova Bay and its surroundings consists
mainly of allochthonous rocks called as the Lycian Nappes (or Western Taurus Nappes). Ma-
inly limestone-dominated nappe units are tectonically underlain by the metamorphic rocks of
Menderes Massif that is also a part of basement. The Tertiary basins of the region take place
on the basement rocks, and are mainly controlled by faults. Kos, bu tektonik diizen i¢inde ku-
zeye-yatik yari-horst jeometrisine sahip bir adadir.

The neotectonic and active tectonic structures seen in the region have been developed by the
effects detachment tectonics ocurred within the upper crust. Half-graben geometry mapped in
the field, brittle and ductile deformations of the rocks, actual seismic activity, seismic reflec-
tion profiles taken form the sea-bottom of Gékova Bay and even on the island of Kos that has
same tectonic structures provide the important evidences of detachment tectonic mechanism.
Gokova Graben is divided into the two parts with the island of Kos between Bodrum and Dat-
¢a horst blocks. Kos Island has a north-tilted half-horst geometry in this tectonic mechanism
highlighted above. Dat¢a Peninsula is a horst (E-W trending) that uplifted together with Datca
Graben, and consists of southward-tilted tectonic blocks.

The Gdkova region is also located within the Kos-Nysiros-Yali Volcanic area lying in the east
of the Aegean volcanic Arc. The volcanic and intrusive rocks of this region are also observed
on Bodrum and especially in the western part of the Datca Peninsula.

The cause of seismicity in the region are volcanic and tectonic events. The region has a com-
munity of active faults that create earthquakes up to M7.0. The Gokova region has a major
potential to trigger a large tsunami with not only earthquakes, but also with land and subma-
rine landslides.

Keywords: Bodrum-Kos, earthquake, tsunami, Neotectonic
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20 Temmuz 2017°de, Tiirkiye saati ile 01.31’de Bodrum-Kos arasinda meydana gelen siddetli
deprem o6zellikle Bodrum Yarimadasi’nin giineyinde ve Kos adasinin kuzeyinde giiclii dalga
hareketlerine ve hasarlara neden olmustur. Depremden hemen sonra yazarlar tarafindan ger-
ceklestirilen alan ¢alismalarinda tsunaminin kiyilardaki etkileri dalga izleri ve gorgii taniklari
ifadeleri ile saptanmis, degerlendirilmis ve raporlanmistir. Bu ¢calisma Bodrum-Kos Depremi-
ne deizden bakis olarak, deprem ile tetiklenen deniz hareketleri ve etkilerini incelemekte ve
ilgili arastirmalardaki saha gozlemleri ve sonuglar1 anlatilmaktadir. Bodrum Yarimadasi’nin
giiney kismu igerisinde en ¢ok etki alan ve zarar géren yer, 1 metreyi agan su yiiksekligi ve
bazi bolgelerde kiyidan 60 metre igeriye ulasan su ilerlemesi nedeniyle Giimbet Koyu oladugu
belirlenmigtir. Tsunami; Karaincir, Bitez ve Glimbet koylar1 icerisindeki dere yataklarindan
ilerlemistir. Gorgii tanig1 ifadeleri ve yapilan goézlemler, Giimbet Koyu’ndaki maksimum su
ilerlemesinin, dere yataginda 280 metreye ulastigini ortaya koymustur. Bodrum Belediyesi
topografya miihendisligi biriminin yaptig1 kot 6l¢iimleri de dikkate alindiginda, Glimbet Ko-
yu’ndaki maksimum su tirmanmasi (yazin kuru kalan dere yataginda) 1.9 metredir. Glimbet
ve Bitez koylarinin yerlesim plani ve tekne park yerleri arasinda benzerlikler bulunmaktadir.
iki koyda da tekne park alanlari, koylarin en dogu bélgelerine konumlandirilmistir. Giimbet
Koyu’nda kayda deger bir su ilerlemesi, giiclii girdaplar ve akintilar, pes pese gelen ve zarar
veren hareketlenmeler olmus, tiim kiiciik nesneler siiriiklenmis, 30 tekne hasar gérmiis ve 10
tekne batmisken, Bitez Koyu’nda teknelerin stiriiklendigi ya da zarar gordiigii gdozlenmemistir.
Gumbet koyunda depremden 5 dakika deniz ¢ekilmis ve depremden 13 dakika sonra ise deniz
karada 60 metre ilerlemistir. Ayrica, kayda deger su ilerlemesi ve dalga hareketlerinin Bod-
rum Yarimadast’nin gliney kiy1 seridinin bati ucunda Fener Sahili, dogu ucunda ise Yaligiftlik
Koyu oldugu saptanmistir. Bununla birlikte, tsunami ve deprem Kos Adasi’n1 da etkilemistir.
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Tsunami en ¢ok, dalgalarin 1.5m yiikseklige ulastig1 Kos limanina zarar vermistir. Cogu tekne
yer degistirmis, birbirleriyle ¢arpismis ya da limann alt yapisina ¢carpmustir. Olaydan 13 ve
20 dakika sonra gelen ilk iki dalganin zaman ¢izelgesini ¢ikartabilmek igin bir video serisin-
den yararlamlmustir. ikinci gelen dalganin ilk gelenden daha biiyiik oldugu gériilmiistiir. Kos
adasinin kuzeyindeki bolgelerinde de tsunami izlerine rastlanmis ve dalga yiiksekliklerinin

0.5-0.8m arasinda degistigi gorilmiistiir.

Anahtar Kelimeler: Bodrum-Kos, deprem, tsunami, kiy1 etkileri
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ABSTRACT

The earthquake on 21 July 2017 at 01:31 (local time) caused extensive wave motion and loss
of properties mainly at South of Bodrum peninsula and at North of Kos island. The authors
of this study have performed three field surveys at the site soon after the event. In the surveys,
field observations, eyewitness reports, measurements of water marks are collected, evaluated,
analysed and documented. The present study evaluates Bodrum-Kos event from the seaside
perspective and covers the results of the field surveys with discussions.

The impact and damage observed at South of Bodrum peninsula is Giimbet bay where the
inundation at land extended about 60 m distance and peak coastal amplitude at some loca-
tions increased up to Im. The inundation along the dry stream in Gumbet bay was 280m and
the maximum water elevation reached 1.9m at the stream bed. Tsunami effects were observed
mainly along the dry streams at Karaincir, Bitez and Giimbet bays. There are similarities be-
tween Bitez and Giimbet bays when the shape of the bays and berthing places of small crafts
and boats are compared. The difference is the strength of the wave motion occurred after
the earthquake in these bays. In Giimbet bay, there were swirling motions, strong currents,
high wave amplitudes which caused damage of 30 boats and sink of 10 boats in Giimbet bay.
However, there was no boat damage in Bitez bay. The sea withdrawal was 5" minutes after
the earthquake and advancing wave arrived east part of Giimbet bay at 13" minute after the
earthquake. The main wave effects have been observed from Fener coast (Turgutreis) and
Yali¢iftlik bay at South of Bodrum peninsula. Furthermore, the earthquake and tsunami have
also affected North coast of Kos island. Main effect was observed in Kos port where the water
level increased 1.5m and caused strong currents in the port and dragged the boats. The arrival
time of first and second advancing waves to Kos port was 13 and 20 minutes after the earth-
quake. Second wave was higher than the first wave in Kos port. The water level increase was
about 0.5-0.8m at other locations at North coast of Kos.

Keywords: Bodrum-Kos, earthquake, tsunami, coastal effects
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oz
Tektonik olarak acilma rejimi ile dogrultu atimli etkilerin yer aldig1 Biga Yarimadasi bilindigi
gibi Kuzey Ege Denizi, Kuzey Bat1 Anadolu, Avrasya ve Afrika plakalarimin arasinda bulun-
maktadir. Depremsellik yoniinden oldukga aktif olan bolgede Giilpmar Koyt niin yaklagik 2.5
km dogusunda 15 Ocak 2017 giinii 4.5 biiyiikliigiinde bir deprem meydana gelmistir. 6 Subat
2017 tarihinde ise ayn1 kdyiin batisinda 5.2 biiyiikliigiinde bir depremle birlikte sismoloji bi-
liminde deprem firtinasi olarak adlandirilan bir aktivite olusmustur. 13 Subat 2017 tarihine
kadar siiregelen bu aktivitede Bogazi¢i Universitesi Kandilli Rasathanesi ve Deprem Arastir-

ma Enstitiisii kayitlarina gore 2 ve iizerinde biiyiikliige sahip 1454 deprem meydana gelmistir.
Bunlarda 19 tanesi 4 ve iizerinde biiylikliige sahiptir.

Kuzey Anadolu Fay1 Marmara Bolgesinde kuzeyden giineye dogru yapilanmakta ve bolge-
nin tektonik yapisini olusturmaktadir. Giiney kollarindan en aktif olan bir tanesi olarak Yeni-
ce-Gonen lizerinden gilineybatiya yonlenerek Biga Yarimadasina devam eden fay alt faylara
ayrilmaktadir. Bolgede yanal atimli Kuzey Anadolu Fay uzantilar1 ile Batt Anadolu’yu ku-
zey-gliney yoniinde genisleten diisey atimli normal faylardan olusan karmasik bir yap1 yer
almaktadir. Diri fay haritasinda Giilpiar- Babakale-Behram arasinda diri bir normal fay bu-
lunmamasina karsin bolgedeki normal faylarin etkinligi s6z konusu deprem firtinasi ile ortaya
konarak KB-GD dogrultulu normal fayin varligi 6 Subat 2017 aktivitesi ile agikliga kavusmus-
tur. Bolgede, aktif faylar tizerine gerceklestirilmis jeolojik ve jeofiziksel calismalar olmakla
beraber, jeodezik anlamdaki ¢aligmalar yok denecek kadar azdir.

Bu ¢aligmada, KB-GD uzanimli ve giiney yoniinde yaklasik 45 derece egime sahip olan si-
rasiyla Tuzla, Kocakdy ve Babakale Faylarinin jeodezik GPS/GNSS yontemiyle modellen-
mesi hedeflenmektedir. Bélgedeki TUSAGA-AKTIF istasyonlarinin uzak olmasindan dolay1
ve faylarin modellenmesinde kullanilabilecek anlamli boyutta deformasyon biiyiikliikleri elde
edilemeyecek olmasi nedeniyle ¢alisma

bolgesinde mikro-jeodezik GPS/GNSS deformasyon izleme agmin kurulmasi gergeklestiril-
mistir. Bu izleme agindaki istasyonlardaki 6l¢gme kampanyalari ile 06 Subat 2017 depremleri
sonrasi aktif faylar1 ve ¢evresinde meydana gelen postsismik deformasyonlarin incelenmesi,
bolgedeki bagil yer degistirmelerin tespit edilerek yorumlanmasi ve gerinim analizlerinin ya-
pilmasi amaglanmigtir. Postsismik deformasyonlarin yiiksek dogrulukla saptanabilmesi icin
veriler bilimsel yazilimda degerlendirilmistir. Sunumda, analiz detaylar1 ile modelleme so-
nuglarina iligkin bilgiler tartisilarak, sonuclar bolgenin tektonigi ile birlikte yorumlanacaktir.

Anahtar Kelimeler: Ayvacik, Deprem, Jeodezik ag, GPS/GNSS, Fay diizlemi
84



71. Tiirkiye Jeoloji Kurultay: 23-27 Nisan/April 2018 71* Geological Congress of Turkey

MODELING FAULT PLANES USING GPS/GNSS DATAAFTER
FEBRUARY 6, 2017 AYVACIK -CANAKKALE EARTHQUAKE, NW
TURKEY (MW 5.4)

R. Ciineyt Erenoglu‘, Oya Erenoglu®, Tolga Bekler, Emin Ulugergerli,
Siiha Ozden’
“Canakkale Onsekiz Mart University, Faculty of Engineering, Dept. of Geomatics
Engineering
bCanakkale Onsekiz Mart University, Faculty of Education, Dept. of Geographic Education

“Canakkale Onsekiz Mart University, Faculty of Engineering, Dept. of Geophysics
Engineering

dCanakkale Onsekiz Mart University, Faculty of Engineering, Dept. of Geological
Engineering

(ceren@comu.edu.tr)

ABSTRACT

The Biga Peninsula, where the tectonic opening regime and strike-slip effects take place, lies
between the North Aegean Sea, North West Anatolia, Eurasia and Africa plates. The earthqu-
ake of 4.5 magnitude occurred on January 15, 2017, about 2.5 km south-west of Giilpinar
Village, which is very active in terms of seismicity. On February 6, 2017, an activity called
earthquake storm in seismology was started after the earthquake of 5.2 magnitude at the west
of the same village. According to the records of Bogazici University Kandilli Observatory and
Earthquake Research Institute, 1454 earthquakes of magnitudes of 2.0 or higher have occur-
red until February 13, 2017.

The North Anatolian Fault is structured from the north to the south in the Marmara Region
and forms the tectonic structure of the region. As one of the most active ones from the southern
branches, the fault which is directed to the southwest of Yenice-Gonen and continues to the
Biga Peninsula is divided into sub-faults. The North Anatolian Fault extensions with lateral
strike in the region and a complex structure consisting of vertical strike normal faults expan-
ding the western Anatolia in the north-south direction are located. Although there is no normal
Sfault between Giilpinar-Babakale-Behram in the active fault map, the existence of the normal
Sfault in the direction of NW-SE was revealed by the activity of 6 February 2017 by showing the
effect of the normal faults in the region with the regarding earthquake storm. Although some
geological and geophysical studies carried out at the active faults in the region, studies in the
geodetic sense are rarely tried.

In this study, it is aimed to model the Tuzla, Kocakdy and Babakale faults trending in the NW-
SE direction and having a gradient of about 45 degrees by using the geodetic GPS / GNSS
surveying technique. For this purpose, the establishment of a micro-geodetic GPS / GNSS de-
formation monitoring network in the study area has been carried out since TUSAGA-ACTIVE
stations are far away and the size of deformations to be used in the modeling of the faults will
not be obtained. Determination of active faults and post-seismic deformation around the area
after the earthquakes of 06 February 2017 using GPS/GNSS campaigns at the stations in this
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monitoring network and interpretation of the relative position changes in the region are per-
formed. In order to be able to detect post-seismic deformations with high accuracy, data were
evaluated in scientific software. In the presentation, the details of the analysis and the results
of the modeling are discussed, and the results are interpreted with the tectonics of the region.

Keywords: Ayvacik, Earthquake, Geodetic network, GPS/GNSS, Fault plane
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(0Y/

Tiirkiye Yenilenmis Diri Fay Haritasi’nda (http://www.mta.gov.tr/v3.0/hizmetler/yenilen-
mis-diri-fay-haritalari) temel olarak karadaki faylar dikkate alinmis oldugundan, Gékova Fay
Zonu’nun deniz i¢i boliimii bu haritada yer almamaktadir. 20 Temmuz 2017 Kos-Bodrum dep-
remi (Mw:6.6) Gokova Fay Zonu’nun deniz igerisindeki boliimiinii kirmis ve deprem sonrast
yapilan ¢alismalar fayin deniz i¢inde yer alan boliimii hakkinda 6nemli veri saglamistir. Elde
edilen veriler depreme kaynaklik eden 25 km uzunlugundaki giineye egimli dogu-glineydogu
dogrultulu fay béliimiiniin 12 km sismik derinlige sahip oldugunu isaret etmektedir. Ote yan-
dan, Gokova Fay Zonu’nun Olasiliksal Sismik Tehlike Analizi’'nde (OSTA) kullanilabilecek
diizlemsel bir sismik kaynak olarak modellenmesi i¢in gerekli olan yillik kayma hizi, karak-
teristik deprem biiyiikligii, karakteristik depremin tekrarlanma araligi, segmentasyon modeli
gibi parametreler halen belirsizligini korumaktadir.

Bu ¢alismanin temel amaci, fay boliimlerinin beraber ve/veya tek tek kirilma olasiliklarini
mantik agaci ¢ercevesinde ele alarak diizlemsel faylara dayali bir sismik kaynak modeli olus-
turmak ve bu modelleri kullanarak Gokova Korfezi icin OSTA’ni gergeklestirmektir. Onerilen
bu modelde fay boliimleri, sismik kaynaklar ve kirtlma senaryolar1 Amerika Jeoloji Arastirma
Kurumu’nun (USGS) WGCEP-2003 terminolojisi kullanilarak tanimlanacak ve deprem kata-
logundaki etkinlikler tanimlanan sismik kaynaklar ile eslestirilerek senaryo agirliklar: sismik
enerjinin denklestirilmesi yontemi ile bulunacaktir. Calisma sonucunda belirlenen 475 yil d6-
niisiimlii kuvvetli yer hareketi degerleri Tiirkiye Sismik Tehlike Haritast ile kasilagtirilarak
Kos-Bodrum depreminin yiiriirliiliige girmesi planlanan bu harita {izerindeki olasi etkisi irde-
lenecektir.

Anahtar Kelimeler: Gokova fay zonu, Kos-Bodrum depremi, sismik kaynak modeli, olasi-
liksal sismik tehlike analizi
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ABSTRACT

In the Updated Active Fault Maps of Turkey (http://www.mta.gov.tr/v3.0/hizmetler/yvenilen-
mis-diri-fay-haritalari) only the on-land faults are provided, therefore, the off-shore segment
of the Gokova Fault Zone was not included in this map. The July 20, 2017 Kos-Bodrum Eart-
hquake (M :6.6) had ruptured the off-shore segment of the Gokova Fault Zone, enlightening
important features about the source parameters such as the fault geometry, orientation, and
mechanism. Based on the recent field studies, the off-shore segment is defined as a 25 km-
long south-dipping normal fault with E-SE strike and 12 km seismogenic depth. However, the
crucial parameters required to model the Gokova Fault Zone as a planar seismic source zone
for probabilistic seismic hazard analysis (PSHA) such as the annual slip rate over the fault
plane, characteristic magnitude, recurrence interval for the characteristic earthquake, and the
segmentation model still involve significant uncertainties.

The primary objective of this study is to develop a planar seismic source characterization mo-
del for Gékova Fault Zone that models these uncertainties and considers the single-segment
and multi-segment ruptures in a systematic manner using a fully developed logic tree. Pro-
posed model will define the fault segments, rupture sources, and rupture scenarios using the
terminology given in Working Group of California Earthquake Probabilities (WGCEP-2003)
report. Events in the seismological database will be attributed to the rupture system and the
logic tree weights for the rupture scenarios will be determined by comparing the accumulated
seismic moment due to the geological constraints (rupture dimensions and slip rate) with the
seismic-moment release due to associated seismicity. The models will be utilized in the PSHA
and the 475-years return period ground motions will be compared to the updated Turkish
Seismic Hazard Map to evaluate the possible effects of Kos-Bodrum earthquake on the design
ground motions provided in this map.

Keywords: Gékova fault zone, Kos-Bodrum earthquake, seismic source characterization, pro-
babilistic seismic hazard analysis
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oz
21 Temmuz 2017'de, Tiirkiye saati ile 01.31°de Gokova Korfezi'nde meydana gelen siddetli
deprem 6zellikle Glimbet koyunda ve Bodrum Yarimadasi’nin giineyindeki bazi koylarda giic-
lii dalga hareketlerine ve hasarlara neden olmustur. Deprem ve dalga hareketleri Yunanistan’in
Kos Ada’sinda da etkili olmus; Kos limaninda yogun su baskini ile liman altyapist ve bazi
teknelerde hasar olusmustur. Olay sonrasi ulusal ve uluslararasi uzmanlar tarafindan saha arag-
tirmalar1 yapilmistir. Bu arastirmalarin temel amaci kiy1 boyunca olusmus tsunami etkilerinin
degisimini gozlemlemek ve belgelemek, meydana gelmis dalga yiikseklikleri ile dalganin ka-
radaki ilerleyisi hakkinda erisilebilir veriyi elde etmek ve olayi tiim detaylariyla gézlemlemek

olmustur. Farkli disiplinlerden uzmanlar tarafindan gergeklestirilmis olan bu olay sonrasi saha
aragtirmalar1 Yalciner ve dig, 2017’de raporlanmistir.

Olusan tsunaminin etkileri Bodrum yarimadasinin giiney sahilinde 27.255D’den 27.528D’ye
kadar gozlemlenmistir. Depremden hemen sonra Bodrum limaninda bulunan goézlemcilerden
edinilen bilgilere gore, Bodrum limani koyunda girdaplar olusmus ve giiglii akintilar gézlen-
mistir. Tsunami dalgalarinin Bodrum kiyilarinda en ¢ok etkiledigi yer olan Giimbet Koyu'nda-
ki kii¢lik kuru dere yataginda (27.407924D 37.029879K) gozlenen baslica dalga yiikselmesi
yaklagik 1.9 metredir. Ilgingtir ki Giimbet Koyu’nun dogudaki komsusu olan Bitez Koyu’nda
giiclii bir dalga hareketi raporlanmamistir. Giimbet Koyu’nda oldukga fazla tekne hasari gozle-
nirken, Bitez’de bulunan teknelerde hasar olusmamistir. Daha doguya gidildiginde, Karaincir
koyundaki dalga yiikselmesi 1.4 metreye ulagmistir. Gézlemler Karaincir koyunda da oldukg¢a
fazla tsunami etkisi oldugu yoniindedir.

Tiim bu goézlemler ve aragtirmalardan sonra, depremin merkez iissiiniin Karaada’nin giine-
yinde bulundugundan Karaada’nin Bodrum’u korudugu yoniinde goriisler sunulmustur. Do-
laystyla, Karaada’nin Bodrum-Kos Depremi ve tsunamisinin Bodrum kiyilarindaki etkilerin
bakimindan rolii bir arastirma konusu olmustur. Karaada Bodrum’u korumus mudur yoksa
bazi koylarda daha siddetli tsunami etkileri olusmasina mi neden olmustur? Yine Kos Adast
Limani’ndaki etkiler bakimindan Karaada nasil bir rol iistlenmistir gibi sorular1 anlayabilmek
i¢in, Karaada mevcut konumundayken ve Karaada olmadan hazirlanan batimetrik ve topogra-
fik veri kullanilarak ve tsunaminin olusmasina neden olan fay parametreleri ile tsunami sayi-
sal modellemesi yapilmistir. Bu ¢aligmada, yapilan sayisal modelleme sonucunda elde edilen
Karaada’nin mevcut konumu ve Karaada’nin olmamasi halindeki durumlar i¢in elde edilen en
yiiksek su seviyesi dagilimlari ile bu deprem ve tsunamiden etkilenen bdlgeler igin elde edilen
dalga davraniglar1 sunulmakta ve tartisilmaktadir.

Anahtar Kelimeler: Deprem, Tsunami, Sayisal Modelleme, Bodrum-Kos, Karaada
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ABSTRACT

A strong earthquake (Mw=6.6) of normal faulting striking about E-W occurred on July 20,
2017 (22:31 UTC) in between Bodrum town (Turkey) and Kos island (Greece). The eart-
hquake caused a tsunami which affected the coast of Bodrum peninsula, especially Gumbet
Bay, and the northeast coast of Kos island. After the event, field surveys were conducted by
national and international experts. The main purpose of these investigations was to observe
and document the tsunami effects along the coast, to obtain available data about the tsunami
wave heights and inundation extent and to investigate the event in full detail. The information
collected from these field surveys conducted by experts from different disciplines were reported
in Yalginer et al. 2017.

The effects of the tsunami were observed on the southern coast of Bodrum Peninsula from
27.255E to 27.528E. According to findings in field surveys and eyewitness reports, vortices
were formed and strong currents were observed at Bodrum Port in Bodrum Bay. The major wa-
ter level increase was observed as 1.9m in the small dry stream bed (27.407924D 37.029879K)
in Gumbet Bay, where the tsunami waves were mostly localized on Bodrum coast. Interestingly
enough, no strong wave motion was reported in Bitez Bay, in the eastern neighbor of Giimbet
Bay. While there was major boat damage in Giimbet Bay, there was no damage on the boats
in Bitez. When going further east, the water level increased up to 1.4m in Karaincir Bay. Ob-
servations also indicate that there was quite tsunami effect observed in the bay of Karaincir.

After all these observations and investigations, remarks were presented that Karaada (Black
Island) protected Bodrum from the tsunami effects since the epicenter of the earthquake was
located in the south of Karaada (Black Island). Therefore, the role of Karaada in terms of
Bodrum-Kos Earthquake and tsunami effects on the Bodrum coast has been a research topic.
Did Karaada protect Bodrum coast or led to more severe tsunami effects in some of the bays?
Furthermore, how was the role of Karaada in terms of tsunami effects on the Kos Port in Kos
Island? In order to understand the issue of the role of Karaada in terms of these effects, we
conducted a numerical modeling study with the fault parameters to be able to answer such
kind of questions and Figure I shows the maximum water level distributions obtained from the
numerical simulation results for the cases both the present location of the Black and without
existence of Karaada. In this study, the numerical modeling results of Bodrum-Kos Earthqua-
ke and Tsunami regarding the current location of Karaada in terms of its role on the tsunami
effects on the coast of Bodrum and Kos are presented.

Keywords: Earthquake, Tsunami, Numerical Modeling, Bodrum-Kos, Karaada
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0z

Kuzey Anadolu Fay Zonu’nun (KAFZ) ve Ege bdlgesi agilma sisteminin karsilastigi Marmara
denizi ve Bat1 Tiirkiye’de yogun deprem aktivitesi gerceklesmekte ve kabukta deformasyona
sebep olmaktadir. Dolayistyla, Bati-Kuzeybati Tiirkiye nin detayli kabuk ve {ist manto yapi-
sinin sismik goriintilleme yontemleri kullanilarak elde edilmesi, bdlgenin sismotektonigi ve
jeodinamiginin daha iyi anlagilmasi i¢in bilylik 6nem tasimaktadir. Bu ¢alismada, bati Ana-
dolu’nun 3-Boyutlu (3-B) sismik hiz yapist dogrusal olmayan tam dalga bigimi tomografisi
ve eklenik yontem yardimiyla incelenmistir. Sismik tomografi, yerin i¢ yapisini incelemek
amactyla farkli veri gruplari ve yaklasimlar kullanarak uygulama alani bulan geleneksel bir
yontemdir. Gliniimiizde ise hesaplamali sismoloji alaninda olan gelismeler ve yliksek basa-
rimh bilgisayar olanaklarinin artmasiyla elastik dalga yayilimi simiilasyonlar1 3-B kiiresel
yer modelleri i¢in yiiksek mertebeli sayisal yontemler kullanilarak hesaplanabilmektedir. Bu
arastirmada, Bati Anadolu’da 2007-2015 yillar arasinda meydana gelmis (M, > 3.7), nitelikli
olarak kaydedilen 62 adet bolgesel (dis merkez <10°) depremin ii¢ bilesen tam dalga bigimleri
i¢in tomografik simiilasyonlar gergeklestirilmistir. Genis band deprem verisi, Kandilli Rasat-
hanesi ve Deprem Arastirma Merkezi (KRDAE), Yunan Birlestirilmis Sismik Agi (HUSN,
Yunanistan) ve Afet ve Acil Durum Yonetimi-Deprem Dairesi Bagkanlig1 Sismik Ag1 (AFAD-
DAD) veri tabanlarindan derlenerek kullanilmistir. 3-B dalga yayilimi simiilasyonlari yapmak
amacityla, dalga denkleminin sayisal ¢ozlimiinii spektral elemanlar yontemi ile gergeklestiren
SES3D algoritmasi kullanilmigtir. Sismik tam dalga bigimi ters ¢ozliimii asamalarinda, biiyiik
Olgekli sismik ters ¢ozlim is akis1 (LASIF) programi kullamilmistir. G6zlemsel ve yapay sis-
mogramlar arasindaki farklar, genlik ve faz bilgisini ayirmay1 saglayan zaman-frekans ortami
uyumsuzluklar yontemi ile belirlenmistir. Uyumsuzluklarin iteratif olarak azaltilmasi esnasin-
da eslenik gradyan optimizasyon yontemi kullanilmigtir. Ters ¢ozlim sirasinda kullanilmamis
depremlere uygulanan model dogrulama testleri, sonug olarak elde edilen 3-B yer modelinin
8-100s periyod araligindaki dalga bigimlerini agiklamakta basarili oldugu goriilmiistiir. Sa-
yisal ¢Oziiniirliik analizleri ise, B-KB Tiirkiye’de ¢oziiniirligiin iyi oldugu bolgelerde s1g ve
derin kabuk yapist ig¢in 15-35 km arasinda yatay ¢o6ziiniirliik uzunlugu elde edildigini goster-
mistir. Tam dalga bi¢cimi tomografisi sonuglari, yaklasik 35 km derinlige kadar yatay ve diisey
yonlerde giiclii (2.55 < V < 4.0 km/s) sismik hiz degisimlerinin oldugunu ortaya ¢ikartmistir.
Elde edilen sismik hiz dagilimi ana fay zonlar ¢evresinde (6rn, KAFZ ve kollart) énemli
6l¢iide deformasyona ugramis ve dagilmis yapilarin, eski ve yeni volkanizmalarin (6rn, Kula
volkanik alani) ve metamorfik ¢ekirdek karmasiklarinin (6rn, Menderes ve Kazdag masifleri)
karakteristik 6zelliklerini sergilemistir. Kabukta elde edilen yiiksek radyal anizotropi (%20)
ise yine kabuktaki gii¢lii deformasyon ve heterojenitenin varligini isaret etmektedir. Sonug
olarak, bu ¢alismada elde edilen 3-B yer modeli bat1 Tiirkiye’nin bilinen aktif tektonigi ile
uyumlu sonuglar géstermistir ve deprem kaynak modellemesinde kullanilabilir.

Anahtar Kelimeler: Hesaplamali sismoloji, anizotropi, tam dalga bi¢imi tomografisi, Tiirkiye
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ABSTRACT

The Sea of Marmara and western Turkey are characterized by intense seismicity and crustal
deformation due to transition tectonics between the North Anatolian Fault Zone (NAFZ) and
the extensional Aegean region. Seismic imaging of the crust and uppermost mantle in W-NW
Turkey is crucial to obtain a better understanding of its seismotectonics and geodynamics la-
yout. Here, we investigate the 3-D seismic velocity structure in this rapidly deforming region
using non-linear full-waveform tomography based on the adjoint method. Seismic tomography
has been the traditional approach of imaging Earth's interior using different data types and
approximations. Today, advancements in computational seismology and supercomputing fa-
cilities enable us to accurately perform seismic wave propagation simulations using higher
order numerical methods in 3-D spherical Earth models. We have selected and simulated three
component complete waveforms of 62 regional earthquakes with epicentral distance, 4 < 10°,
and with magnitudes Mw > 3.7, which occurred between 2007 and 2015. Earthquake data is
obtained from broadband seismic stations of Kandilli Observatory and Earthquake Research
Center (KOERI, Turkey), Hellenic Unified Seismic Network (HUSN, Greece) and Earthquake
Research Center of Turkey (AFAD-DAD). The spectral-element solver of the wave equation,
SES3D algorithm, is used to simulate seismic wave propagation in 3-D spherical coordinates.
The Large Scale Seismic Inversion Framework (LASIF) workflow tool is also used to perform
Sfull seismic waveform inversion. Discrepancies between the observed and simulated synthetic
waveforms are determined using the time-frequency misfits, which allows a separation betwe-
en phase and amplitude information. The conjugate gradient optimization method is used to
iteratively update the initial Earth model when minimizing the misfit. Validation tests show
that our final 3-D Earth model is able to explain seismic waveforms from earthquakes not
used in the inversion at periods from 8-100 s to within the data uncertainties. Furthermore,
quantitative resolution analyses yield 15 to 35 km horizontal resolution lengths in the shallow
and deep crust beneath well-covered areas of W-NW Turkey. Our full-waveform tomography
results indicate the presence of strong lateral and vertical velocity variations (2.55 <V < 4.0
km/s) down to depths of ~35 km. The seismic velocity distribution is characteristic of highly
deformed and distributed crustal features along major fault zones (e.g. NAFZ and its branc-
hes), historic and recent regional volcanism (e.g. Kula volcanic province), and metamorphic
core complex developments (e.g. Menderes and Kazdag massifs). Radial anisotropy is very
strong (around 20%) throughout the crust, further indicating to strong deformation and hete-
rogeneity. In summary, our 3-D model is overall consistent with the active tectonics of western
Turkey, and it can be adequately used in earthquake source determinations.

Keywords: Computational seismology, seismic anisotropy, full-waveform tomography, Turkey
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SKS AYRIMLANMASI ANALIZI ILE DIiKiLi (iZMiR)
BOLGESININ SiSMiK ANiZOTROPi PARAMETRELERININ
SAPTANMASI
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Jstanbul Teknik Universitesi, Maden Fakiiltesi, Jeofizik Miihendisligi Boliimii, Maslak,
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S-dalgasi ayrimlanmasi 6l¢iimleri litosfer ve iist mantodaki deformasyon siireglerinin anlasil-
mas1 konusunda 6nemli bir yere sahiptir. Anizotropik bir ortam i¢inden gecerken, S dalgasi-
nin bilesenlerinden biri ona dik olan bileseninden daha hizli hareket etmektedir. Bu hiz farki
kesme dalgasinda ayrigmaya sebep olur ve kesme dalgasi ayrimlanmasi olarak adlandirilir.
Bilesenlerin varis zamanlari arasindaki gecikme zamani (3t) ve hizli polarizasyon dogrultusu
(¢), bolgedeki anizotropik tabakalarin kalinligi ve baskin deformasyon dogrultusu hakkinda
bilgi vermektedir. SKS/SKKS fazlar1 ¢ekirdek manto sinirinda kirilan P-SV dalgalarini temsil
ederler ve bu fazlar sadece istasyon tarafindaki anizotropik yapiya duyarlidirlar. Bu ¢aligmada,
SKS ve SKKS fazlar1 incelenerek, DKL (Dikili, izmir) istasyonu bélgesi igin sismik anizot-
ropiyi gosteren gecikme zamani ve hizli polarizasyon dogrultusu parametreleri saptanmistir.
Deprem verisi olarak, 2012-2017 yillar1 arasinda meydana gelen, episantir uzakligi 85°< A
<120° arasinda kaydedilen, 10 km odak derinli§inden daha derin ve M > 6.0 olan depremlere
ait kayitlar IRIS-DMC (http://ds.iris.edu/wilber3/find event) ve EIDA’dan derlenerek ince-
lenmistir. Elde edilen sonuglar Batt Anadolu bolgesi i¢in yapilan 6nceki anizotropi ¢alismalari
ile uyumlu olarak, DKL (Dikili, izmir) istasyonu altinda iist mantoda KD-GB yonelimli hizl
polarizasyon dogrultusunu gostermektedir.

Anahtar Kelimeler: Bat1 Anadolu, Dikili (Izmir), sismik anizotropi, SKS ayrimlanmasi
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IDENTIFICATION OF SEISMIC ANISOTROPY PARAMETERS
BENEATH DIKILI (IZMIR) FROM SKS SPLITTING ANALYSIS

Ceyhun Erman‘, Seda Yolsal-Cevikbilen® Tuncay Taymaz*

“Istanbul Technical University, the Faculty of Mines, Department of Geophysical
Engineering, Maslak, 34469 Istanbul, Turkey
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ABSTRACT

Shear wave splitting measurements help us to examine deformation in the lithosphere, upper
mantle and asthenosphere. When shear wave propagates through an anisotropic medium, it
splits into two orthogonal polarized waves travelling with different velocities. Delay time
between the components (3t) and the fast polarization direction (§) supply simple measure-
ments to characterize the seismic anisotropy in the region. SKS/SKKS phases represent P-SV
refracted waves at core-mantle boundary, and they are advantages since they are only sen-
sitive to the receiver-side anisotropy. In this study, seismic anisotropy parameters (i.e. fast
polarization directions and delay times) beneath the DKL (Dikili, Izmir) seismic station are
derived from the analysis of SKS and SKKS phases. Results provide new constraints on seismic
anisotropy reflecting the orientation of finite deformation within the upper mantle at this part
of western Anatolia. Earthquake data (M > 6.0; h> 10 km; 2012-2017) with an epicentral
distance in the range of 85°—120° were retrieved from Incorporated Research Institute for Se-
ismology — Data Management Center (IRIS-DMC; http://ds.iris.edu/wilber3/find_event) and
European Integrated Data Archive (EIDA). Obtained parameters are compared with earlier
anisotropy studies for western Anatolia region. The overall results show clear signs of mantle
anisotropy with NE-SW oriented fast polarization directions in the study area consistent with
the previous anisotropy studies.

Keywords: Dikili (Izmir), seismic anisotropy, SKS splitting, western Turkey
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2017 AYVACIK, LESVOS VE BODRUM-KOS
DEPREML@RiNi}}I (M,, > 3.5) BOLGESEL MOMENT TENSOR
TERS COZUM YONTEMIYLE ODAK MEKANIZMALARININ

BELIRLENMESI

Elif Batigiin®, Seda Yolsal-Cevikbilen®, Tuncay Taymaz*

Istanbul Teknik Universitesi, Maden Fakiiltesi, Jeofizik Miihendisligi Boliimii, Maslak,
34469 Istanbul, T tirkiye

(elifbatigun@gmail.com)
oz

Ege Denizi, sismik agidan Akdeniz Bolgesi’ndeki en aktif genisleme bolgelerinden biridir.
2017 yilinda Ayvacik (Canakkale), Lesvos ve Bodrum-Kos (Gokova Korfezi, Dogu Ege Deni-
zi) bolgelerinde yogun bir deprem aktivitesi (M > 3.5) gézlenmistir. Bu depremler, 06 Subat
2017 Ayvacik-Canakkale (M 5.2), 12 Haziran 2017 Lesvos (M 6.2) ve 20 Temmuz 2017
Bodrum-Kos (M 6.5) gibi birgok orta biiyiikliikte deprem igermekte olup, bélgedeki aktif fay
yapilarinin geometrisini ve deformasyon sekillerini ortaya koymaktadir. Aktif deformasyon
siireci bolgenin karmasik yapisini anlamamiza olanak saglamaktadir. Bu ¢aligmada, 2017 y1-
linda Ege Denizi’nin dogu kiyilarinda meydana gelen 6nemli depremlerin (M, >3.5) kaynak
mekanizmasi1 parametreleri, bolgesel moment tensdr (RMT) ters ¢ozlim yonteminin uygulan-
dig1 ISOLA yazilimi ile belirlenmistir. Bu yontem bolgesel mesafelerde (1°< A < 10°) yer
alan istasyonlar tarafindan kaydedilen orta biiytikliikteki depremlerin kaynak mekanizmasi
parametrelerinin belirlenmesinde kullanilmaktadir. Deprem verileri, Tiirkiye ve Yunanistan’in
ulusal deprem gozlem aglarina ait istasyonlardan alinmistir. Yiiksek kaliteli genis bantli dal-
ga sekilleri sinyal/giiriiltii oranina gore segilerek ve en az 7 istasyona ait {i¢ bilesen kayitlari
kullanilarak kaynak mekanizmasi parametreleri belirlenmistir. Elde edilen parametrelerin hata
miktarlarini ve dogruluk oranlarini degerlendirebilmek i¢in varyans azalimi (VR), ikili kuvvet
cifti (DC), kosul sayist (CN), uzay-zaman degisimi (STVAR) ve odak mekanizmasi degisimi
(FMVAR) degerleri incelenmistir. Belirlenen kaynak mekanizmasi ¢oziimleri Ege bolgesinin
aktif tektonigi ve yiiksek ¢oziiniirliiklii yerel GPS, nokta ve sonlu fay kaynak modelleri ile
uyum igerisinde olup, baskin olarak normal faylanma mekanizmasi ve s1g odak derinliklerini
(h: 8-12 km) gostermektedir.

Anahtar Kelimeler: aktif tektonik, deprem, Ege denizi, moment tensdr ters ¢oziimii
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USING REGIONAL MOMENT TENSOR INVERSION
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Engineering, Maslak, 34469 Istanbul, Turkey

(elifbatigun@gmail.com)

ABSTRACT

The Aegean Sea is one of the most seismically active extensional regions in the Mediterra-
nean. In 2017, intense earthquake activity is observed in Ayvacik (Canakkale), Lesvos and
Bodrum-Kos (Gulf of Gékova, East Aegean Sea) regions. These include several earthquakes
such as 06 February 2017 Ayvacik - Canakkale (M 5.2), 12 June 2017 Lesvos (M, 6.2) and
20 July 2017 Bodrum-Kos (M 6.5) revealing the geometry of active fault structures and defor-
mation styles which provides a better understanding of the tectonic complexity in the region.
We obtained reliable source parameters of recent East Aegean Sea earthquakes occurred in
2017 (M > 3.5) by applying the Regional Moment Tensor inversion (RMT) method using the
ISOLA software package that is commonly used to determine source parameters of moderate
size earthquakes recorded at regional distances (1°< A < 10°). We have retrieved and combi-
ned continuous earthquake data both from national seismographic networks of Turkey and
Greece. High quality broad-band waveforms have been selected by means of signal-to-noise
(S/N) ratios, and at least 7 stations with three-components providing good azimuthal coverage
have been used in inversions. 1o assess the solution quality, we checked variance reduction
(VR), double-couple (DC), condition number (CN), space time variability (STVAR), and focal
mechanism variability (FMVAR) values. The overall results mainly indicate normal faulting
mechanisms and shallow focal depths (h: 8-12 km) that are in good agreement with the active
tectonics of the region and those of high resolution local GPS arrays, point-source and fini-
te-fault source models obtained independently.

Keywords: active tectonics, earthquakes, moment tensor inversion, the Aegean Sea
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(0Y/

Eosen ve Oligosen’de Istranca Masifi kuzeydoguda Karadeniz ile giineybatida Trakya hav-
zasm birbirinden ayirmaktaydi. Bu siirecte iki havza arasindaki baglant: Istanbul batisindaki
Catalca Bogazi olarak isimlendirilen genis bir koridor ile saglanmistir. Catalca Bogazi, Bat1
Karadeniz havzasimin ag¢ilimi sirasinda Geg Kretase’de yanal atimli bir fay olarak faaliyet gos-
termis Bat1 Karadeniz Fay Zonu iizerinde yer alir. Catalca Bogazi’nda Tersiyer’de ilk ¢okelim
Gec Eosen’in tabaninda baslamis, ve Istanbul Paleozoyik kayalar1 ve Istranca metamorfitleri
iizerine Sogucak Formasyonu olarak bilinen si1g denizel kiregtaglar1 depolanmistir. Yapilan
hassas biyostratigrafik caligmalar Sogucak Formasyonu’nun tabaninin artzamanli (diyakro-
nik) oldugunu gostermistir; yas Catalca Bogazi’nin merkezinde en alt Priyaboniyen’den (SB-
Z18A), Bogazi’n kenarlarinda en iist Priyaboniyen’e (SBZ20) kadar degisir. Sogucak For-
masyonu’nun s1g denizel kiregtaslar1 {izerinde ise 300-m kalinlikta Ust Eosen — Alt Oligosen
pelajik marl, tiif ve kalsitiirbiditten olusan [hsaniye Formasyonu yer alir. Thsaniye Formasyo-
nu baskin olarak beyaz, derin denizel marnlardan olusur, ayrica az oranlarda beyaz asitik tiif ve
kalk-arenit tabakalar1 da igerir. Pelajik marnlardaki plantonik foraminifer tayinleri ve tiiflerde
yapilan zirkon U-Pb analizleri, Thsaniye Formasyonu’nun yasinin Ge¢ Eosen — Erken Oligo-
sen (planktonik foraminifer zonlar1 P16 — P19) oldugunu gostermektedir. Thsaniye Formas-
yonu’nun tabani, Sogucak Formasyonu’nda oldugu gibi, artzamanhdir; Catalca Bogazi’nin
ortasinda Ge¢ Eosen’den, kenarlarinda Erken Oligosen’e kadar degisir. Catalca Bogazi’nda
denizel sedimantasyon Erken Oligosen’in orta kesimlerinde (P19 zonunun sonunda), Karade-
niz ¢evresindeki sikismaya bagli olarak, aniden sona ermistir.

Catalca Bogazi’ni batida sinirlayan, metamorfik kayalardan olugsan Catalca Sirt1, aynt zaman-
da Trakya havzasinin bolgedeki dogu sinirini olusturur. Catalca Sirti’nin batt kenarinda biiytlik
bir normal fay yer alir. Catalca Fayi, batida kalinligi 9 km’ye varan Trakya havzasimin Eo-
sen-Oligosen ¢okellerini, doguda Catalca Bogazi’ndaki ¢ok daha ince Eosen-Oligosen istif-
lerinden ayirir. Sismik yansima kesitleri ve kuyu verileri Oligosen’de Catalca Fay1 boyunca
toplam iki kilometrelik bir atimin oldugunu gdstermektedir.

Catalca Fay1’nin batisinda deltayik kumtasi, gamurtasi ve konglomeradan olusan ve yer yer tif
ve linyit seviyeleri igeren Osmancik/Danigmen formasyonlarinin yaglar1 Oligosen’den Erken
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Miyosen’e kadar uzatilmaktadir. Buna karsin Catalca batisinda Osmancik/Danismen formas-
yonlarmin en iist seviyelerini olusturan Cantakdy tiiflerinden yapilan zirkon U-Pb analizleri
28 Ma (Oligosen’in ortas1) yaslar vermistir, Istif bu bolgeden doguya dogru genclesir ve Erken
Miyosen tiifleri Biiylikgekmece Go6liiniin dogu sahilinde mostra verir.

Anahtar Kelimeler: Biyostratigrafi, Catalca, Eosen, Oligosen, Istanbul, jeokronoloji
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ABSTRACT

During the Eocene and Oligocene the Strandja Massif made up of pre-Cretaceous crystalline
rocks separated the West Black Sea Basin in the east from the Thrace Basin in the west. During
this interval marine connection between these basins was only through the Catalca Gap west
of Istanbul. The Catalca Gap lies on the damage zone of a large Cretaceous strike-slip fault,
formed during the opening of the West Black Sea basin. The first flooding of the Catalca Gap
occurred at the Middle-Late Eocene transition and led to the deposition of shallow marine
limestones, the Sogucak Formation, over a basement of Paleozoic sedimentary and metamorp-
hic rocks. Precise biostratigraphy shows that the base of the limestone is strongly diachronic
and ranges from the earliest Late Eocene (shallow benthic zone SBZ18A) in the center of the
Catalca Gap to topmost Late Eocene (SBZ20) on its margins. The limestones are overlain by
a 300-m-thick sequence of pelagic marl with tuff and calciturbidite beds, called as the Ihsaniye
Formation. Planktonic foraminifera and zircon U-Pb ages from the tuffs (31-32 Ma) indicate
that the Ihsaniye Formation was deposited during the Late Eocene - Early Oligocene (plank-
tonic foraminifera zones P16 to P19). The base of the Ihsaniye Formation is diachronic and
ranges from the Late Eocene in the center of the Catalca Gap to Early Oligocene on its mar-
gins. Sedimentation in the Catalca Gap ended abruptly in the middle of Early Oligocene (at
the end of P19) as a result of uplift caused by north-vergent thrusting on the Black Sea margin.

The Catalca Ridge made up of metamorphic rocks constitutes the boundary between the Th-
race Basin and the Catalca Gap. It is bounded on its western side by a major normal fault.
This Catalca Fault separates the Eocene-Oligocene clastic succession of the Thrace Basin, up
to 9-km-thick, from the much thinner succession on the Catalca Gap. Seismic reflection sec-
tions and well data indicate a total Oligocene displacement of 2 km across the Catalca Fault.
Deltaic sandstone, mudstone and conglomerate with tuff and lignite beds of the Osmancik/
Danismen formations constitute the surface geology west of the Catalca Fault. The age of the
Osmancik/Danigmenformations is usually extended into the early Miocene. However, new zir-
con U-Pb ages from the topmost tuff layers, the Cantakoy tuff west of the Catalca ridge, gave
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middle Oligocene ages of 28 Ma, the Early Miocene ages are restricted to the tuffs cropping
out on the eastern margin of the Biiyiik¢ekmece Lake.

Keywords: Catalca, Eocene, Oligocene, Istanbul, geochronology, biostratigraphy
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Menderes Masifi bolgesel dagilimly, kitasal 6lgekli, uzun ekseni KD—GB uzanimli elips sekilli
biiyiik bir metamorfik kompleks olup, Bati Anadolu’nun en 6nemli jeolojik birligini olustur-
maktadir. Masif, kuzeyde izmir-Ankara-Erzincan Kenet Kusag, giineyde ise Likya Naplart
ile tektonik olarak iizerlenirken, yaklasik D—B uzanimli aktif Gediz ve Biiyilk Menderes gra-
benleri ile kuzey (Gordes), merkezi (Odemis-Kiraz) ve giiney (Cine) olmak iizere baslica ii¢
as-masife bolinmiistiir. Menderes Masifi (1) kdken kayaci Prekambriyen yasl granitler olan
ortognayslar (yaygin olarak bilinen adr ile ¢ekirdek gozlii gnayslari); (2) ¢ogunlukla Paleo-
zoyik sistleri ile Mesozoyik mermerlerinden olusan ortii birimleri olmak iizere iki farkli kaya
topluluklart ile temsil edilir.Masif, son seklini Barroviyen tipli bolgesel Alpin (Eosen? Ana
Menderes metamorfizmasi) metamorfizmasi sirasinda almis, bu deformasyon sirasinda me-
tamorfizma iist amfibolit fasiyesinden yesilsist fasiyesine kadar degisen kosullara ulagmustir.
Takip eden donemde, masif diisiik acili normal faylar (siyrilma faylari) ve/veya genislemeli
makaslama zonlarinin taban bloklarinda ilkin siiniimlii, sonrasinda gevrek deformasyona ug-
rayarak hizla yiikselmis, ve yiizeye ¢ikmistir. Siyrilma faylarinin tavan blogundaki ‘suprade-
tachment’ havzalarda ise deformasyonla yasit Neojen sedimanlari ¢okelmistir.

Masifi etkileyen farkli deformasyon evrelerini tarihlendirmek, masifin yiizeylemesini (sogu-
masini) yaslandirmak ve Bati Anadolu’daki genislemeli tektonizmanin yasini ortaya koya-
bilmek i¢in masif genelinde mikalar iizerine ayrintili ve sistematik bir Ar-Ar jeokronolojik
caligma yiiriitiilmiistiir. Dokuz farkli alanda (Simav, Demirci-Borlu, Gérdes, Alasehir, Odemis,
Kiraz, Aydin, Cine ve Yatagan) ger¢eklestirilen ¢aligmadan elde edilen yeni mika yaslarini
baslica Paleosen—Eosen, ge¢ Erken Oligosen—ge¢ Oligosen ve Erken Miyosen yaglart olmak
iizere i¢ donemde degerlendirmek miimkiin. Bu yas konaklar1 masif genelini etkileyen ana
Menderes metamorfizmasinin yasi ile soguma tarihcelerini ortaya koymasi agisinda énemlidir.
Yeni Ar-Ar mika yaglart masifin degisik kesimlerinin farkli zaman dilimlerinde yiikseldikleri-
ni, 6zellikle as-masiflerin soguma tarihgelerinin farkli olduklarini, dolayistyla farkli tektonik
siirecleri temsil ettiklerini ortaya koymaktadir.

“Bu arastirma TUBITAK 109Y265 ve 110Y069 kod nolu projeler tarafindan desteklenmistir.

Anahtar Kelimeler: Mika, Ar-Ar jeokronolojisi, metasediman, ortognays, Menderes Masifi
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ABSTRACT

Menderes Masif is a regional, crustal-scale elogated metamorphic culmination with its long
axis trending in NE-SW direction; it forms the most important geological unit in Western Ana-
tolia. The Massif is tectonically overlain by Izmir-Ankara-Erzincan suture zone in the north
and Lycian Nappes in the south. It is divided into northern (Gérdes), central (Odemis-Ki-
raz) and southern (Cine) submassifs by the Gediz and Biiyiik Menderes grabens. The massif
comprises (1) orthogneisses (they are deformed and metamorphosed Precambrian granites,
traditionally known as core augen gneisses) and (2) structurally overlying Palaeozoic schists
and Mesozoic marbles (cover metasediments). It has acquired its massif character during re-
gional Barrovian-type metamorphism (Eocene? main Menderes metamorphism) that reached
upper amphibolite-greenschist facies conditions. In the following period, the massif has been
deformed first ductiley, then brittley, and exhumed in the footwall of low-angle normal faults
(detachment faults) and/or extensional shear zones. Supra-detachment basins in the immedia-
te hanging-wall of the detachment faults formed the site of Neogene sedimentation.

A detailed and systematic geochronologic campaign (Ar-Ar analyses on mica) has been car-
ried out to determine timing of different deformation phases and exhumation of the massif, and
the age of extensional tectonics in western Anatolia. New mica ages from nine different are-
as throughout the Menderes Massif (Simav, Demirci-Borlu, Gérdes, Alasehir, Odemis, Kiraz,
Aydin, Cine and Yatagan) can be grouped as Paleocene—Eocene, late Early Oligocene—late
Oligocene and Early Miocene. The new ages date the timing of main Menderes metamorphism
and cooling of the Menderes Massif. They further suggest that different parts of the massif
exhumed at different times and that the sub-massifs in particular have experienced different
cooling histories and therefore are related to different tectonic processes.

*This research is supported by TUBITAK grants 109Y265 and 110Y069

Keywords: Mica, Ar-Argeochronology, metasediment, orthogneiss, Menderes Massif
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Tetis Kusag icinde Yunanistan, Tiirkiye ve Iran’da Erken-Orta Jura ve Ust Kretase yash yi-
tim-zonu {istii ofiyolitler iyi derecede belgelenmistir. Bu kusakta Permo-Triyas yasli okya-
nus i¢i y1gisim karmasalarmin yaygin olmasina ragmen, bu yigisim karmasalarina iliskin
yitim-zonu Ustii ofiyolitler ve bu y1gisim karmasalarinin olusumuna neden olan yitimin ne
zaman baslamis oldugu bilinmemektedir.

Yenigehir yoresinde (Bursa, KB Tiirkiye), yesilsist-mavisist fasiyesli baskalasmis kayaglar
iginde ~ 37 km uzunlugunda ve 0.3-1.8 km genisliginde bir metaofiyolit dilimi yiizeylenmek-
tedir. Metaofiyolit, baslica serpentinit (yiizeyleme alaninin % 90°n1) ve az oranda olduk¢a ma-
kaslanmig metagabro dayklari ve stoklarindan meyadana gelmektedir. Metagabrolar ve ¢evre
metamorfitler i¢indeki metabazitler benzer mineral topluluklar1 igermektedir (aktinolit/Na-Ca
amfibol, klorit, epidot, albit ve titanit). Bu durum, hem ¢evre metamorfitlerinin hem de meta-
ofiyolit diliminin ayn1 baskalasim kosullarina maruz kalmis olduguna isaret etmektedir. Bas-
kalagim yas1 fengitler lizerinde yapilan asamali **Ar/*°Ar yas tayinleri ile 202 £ 2 My (2o, Geg
Triyas) olarak belirlenmistir. Metagabrolarin jeokimyasal nitelikleri (olduk¢a degisken CaO
ve MgO igerikleri, anormal derecede yliksek Mg numaralari (75-88), pozitif Eu anomalileri
(Eu/Eu* =1.33-1.60) ve diisiik Ti, P ve Zr icerikleri), metagabrolarin plajiyoklas-klinopiroksen
kiimiilatlardan tiiremis olduguna isaret eder. Buna karsilik, serpantinitlerin jeokimyasal nite-
likleri ise (diisiik Ca ve Al icerikleri, hafif ve agir nadir toprak elementlerin orta nadir toprak
elementlere gore zenginlesmis oldugu U-bi¢imli nadir toprak element desenleri), baglangicta
tiiketilmis harzburjitik-dunitik peridotitin, yitim zonu iistii ergiyiklerce yeniden metasoma-
tizmaya ugratilmis oldugu bir peridotten tiiremis oldugunu gdsterir. Metagabrolardan ayirtla-
nan magmatik zirkonlar lizerinde yapilan U-Pb yas tayinleri ise 262 My (Orta Permiyen) yas
degerlerini vermektedir. Dolayisiyla, sézkonusu metaofiyolit dilimi, Orta Permiyen’de yitim
zonu tistiinde olusmus okyanusal lithosferin bir parcasini temsil etmektedir. Bu ofiyolit, Geg
Triyasta yitim zonu metamorfizmasina ugramistir.

Bu veriler ve literatiirde belirtilen bazi yayinlar, Tetis kusaginda Orta Permiyen’de yitim zonu
iistli ofiyolit olusumunun yaygin oldugunu gosterir. Permo-Triyas yasli yigisim karmasalarini
olusturan okyanus i¢i yitim olasilikla Orta Permiyen’de baglamis olmalidir.

Anahtar Kelimeler: Yitim zonu {istii ofiyoliti, Orta Permiyen, Y1g1s1m Karmasasi, Pontidler,
Tetis Kusag1
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ABSTRACT

The presence of the Early to Middle Jurassic and Late Cretaceous suprasubduction-zone ophi-
olites are well-documented in Turkey, Greece and Iran within the Tethyan realm. In spite of the
widespread occurrence of the Permo-Triassic accretionary complexes, related ophiolites and
timing of the subduction initiation leading to the formation of the Permo-Triassic accretionary
complexes are unknown so far.

A metaophiolite sliver, ~ 37 km long and 0.3-1.8 km accross, occurs with the greenschist- to
blueschist-facies metamorphic rocks in the Yenisehir area (Bursa, NW Turkey), which form
part of the Permo-Triassic accretionary complexes. The metaophiolite sliver is made up of
serpentinite (ca. 90 % of the exposure area) and dikes or stocks of strongly sheared meta-
gabbro. Both the metabasites in the enclosing metamorphic rocks and metagabbros in the
metaophiolite sliver display similar mineral assemblages involving actinolite/Na-Ca amphi-
bole, chlorite, epidote, albite and titanite. This suggests that both were subjected to similar
metamorphic conditions. Timing of metamorphism is constrained as 202 + 2 Ma (2o, Late
Triassic). Geochemical features of the metagabbros (variable CaO and MgO contents, extre-
mely high Mg numbers (75-88), positive Eu anomalies (Eu/Eu* =1.33-1.60) and low contents
of Ti, P and Zr) suggest derivation from former plagioclase-clinopyroxene cumulates. On the
other hand, serpentinites are compositionally characterized by extremely low Ca and Al con-
tents and U-shaped rare earth element patterns with enrichments of light and heavy rare earth
elements relative to the middle ones, suggesting derivation from depleted peridotites that were
refertilized by subduction-related fluids/melts. U-Pb dating on igneous zircons from the meta-
gabbros yield an age of 262 Ma (Middle Permian). Thus, the metaophiolite represents a part
of the suprasubduction-zone oceanic lithosphere of Middle Permian age, and was involved in
a latest Triassic subduction zone.

The aforementioned data, together with data in the literature, suggest that suprasubducti-
on-zone ophiolites of Middle Permian age are common in Greece, Turkey and Iran within the
Tethyan belt, and intraoceanic subduction initiation leading to the formation of the Permo-Tri-
assic accretionary complexes probably took place in the Middle Permian.

Keywords: Permian suprasubduction-zone ophiolite, subduction initiation, metamorphism,
Pontides, Tethyan belt
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En erken Geg Oligosen’den bu yana genislemeli tektonizma kontroliinde incelen Bat1 Anadolu
litosferi, yiiksek 1s1 akis1 degerleri ile diinyanin 6nemli jeotermal alanlarindan birini olustur-
maktadir. Bir metamorfik ¢ekirdek kompleksi olarak Menderes Masifi’nin yiizeylenmesi ve
bu yiizeylenmeyi karsilayan Biiyiik Menderes ve Gediz grabenleri gibi depresyon alanlariin
gelisimi, taban ve tavan bloklar1 sinirlayan ana siyrilma faymin yani sira ¢ok sayida yiiksek
acili normal fay tarafindan kontrol edilmistir. Kalin karasal ¢okellerin istiflendigi grabenler,
potansiyeli yiiksek jeotermal alanlar olarak degerlendirilmis, dolayisiyla jeotermal aramacilik
ve isletme faaliyetleri grabenlerde yogunlastirilmistir. Bu faaliyetler kapsaminda elde edilen
bulgular Bat1 Anadolu’nun jeolojik evriminin anlagilmasi agisindan dnemlidir.

Genel aramacilik faaliyetlerinden farkli olarak Sis Enerji Uretim A.S. aramacilik ve isletme fa-
aliyetlerini, Manisa Alagehir’de Bozdag Horstu’nun Sogukyurt Koyt civarindaki ruhsat saha-
sinda siirdiirmektedir. Ozmen-1 JES santrali i¢in tamamlanan 14 sondajdan, Sogukyurt Kdyii
dolaylarindaki, derinligi 4312 metreye ulasan dordiinlin petrografik bulgular1 degerlendiril-
mistir. Gozlemler dnceki ¢alismalarda ortaya konmus Menderes Masifi stratigrafisi icerisinde
anlamlandirilarak sondajlar korele edilmistir.

Sogukyurt kdyii ve dolaylarinda, kuzeye egimli mikasist ve metakuvarsit ardalanmasi seklinde
izlenen metamorfik birimlerin olusturdugu istif, Bozdag’in kuzeyinden giineyde Azitepe’ye
dogru kalinlasarak 2000 metreye ulasmaktadir. Sondajlarda, ~1200 metre derinlikten itibaren,
kalinlig1 degigsmekle birlikte, ortalama 200 metrelik siyah renkli bir grafit kuvarsit seviyesi tes-
pit edilmistir. Bu seviyeden sonra istifin tabana kadar granat biyotit amfibolit tiirde kayalara ait
orneklerle birlikte mikasist-metakuvarsit aradalanmasi halinde devam ettigi goézlenmektedir.
Dolayistyla, bu istif Menderes Masifi’nin Pan-Afrikan temeliyle iligkilendirilmistir.

Ucg jeotermal kuyuda, ~2000 metre derinlikten itibaren kallig1 50 metreyi gecmeyen grafitik
bir seviyenin varli1 tespit edilmistir. Grafitik zonun ardindan genellikle fillitlerle ardalanan
mermer seviyeleri gdzlenmektedir. 3250 metreden itibaren tedrici olarak azalan fillitler tama-
men kaybolmakta ve 4312 metreye kadar som beyaz renkli mermerlere ait numuneler gozlen-
mektedir.

Mermer ve fillitler Menderes Masifi Palezoyik ortii birimleri ile iliskilendirildiginden, mikagist
ve metakuvarsitlerden olusan istifin bir bindirme fay1 ile mermer ve fillitlerden olusan istifi
tizerledigi sonucuna varilmistir.

Anahtar Kelimeler: Jeotermal, Bozdag Horstu, Menderes Masifi, Stratigrafi, Ozmen-1 JES.
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ABSTRACT

Western Anatolia, one of the highest potential geothermal system around the world, has a very
thin lithosphere with high heat flow values due to the extensional tectonism controls the region
since Late Oligocene. Exhumation of Menderes Massif as a core complex and the formation of
the basins such as Biiyiik Menderes and Gediz grabens were all leaded by detachment faults
as well high angle normal faults. These grabens which are filled with thick sedimentary suc-
cessions are thought to be the promised lands of geothermal potential, therefore exploration
activities are focused in these places. The observations obtained from geothermal drilling have
a great importance in terms of understanding regional geology.

Sis Enerji Uretim A.S. is a geothermal company who carries out both exploration and opera-
tion activities at Sogukyurt village where the deepest geothermal well with a depth of 4312 m
was drilled in Bozdag Horst. This study interprets the petrographic findings from this deepest
well after a detailed evaluation of the stratigraphy of Menderes Massif, the metamorphic core
complex, was demonstrated by previous studies.

North dipping alternation of micaschist and metaquartzitic rocks (MSQ) crop out around So-
guryurt village. Geothermal well drilling revealed that the thickness of MSQ is southwardly
increasing up to 2000 meters at around Azitepe and that the sequence contains black colored
graphite quartzite layer of a approximately 200 m thickness (or lenses) at depth of ~1200
meter. Following this graphite quartzite, near to the bottom of the unit the MMQ is observed
comprising of some fragments of granat biotite amphibolite, contentedly allows defining the
MSQ as Pan African related rocks that corresponds to core units of Menderes Massif- Downse-
ction of the well represents the change of the sequence to the alternation of phyllite and marble
(PM) that becomes dominated by pure white, massif marble between 3250-4312 meters. The
graphitic layer of max 50 m thick between MSQ and PM observed in some wells evaluated as
a key strata to define the bottom of MSQ sequence.

Alternation of phyllite and marble was defined as Paleozoic cover units of Menderes Massif by
previous studies, therefore we claim that the contact between MSQ and PM might correspond
to a thrust fault.

Keywords: Geothermal, Bozdag Horst, Menderes Massif, Stratigraphy, Ozmen-1 GEPP.
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Bat1 Anadolu’da, Menderes Masifi ile Izmir-Ankara Kenedi arasinda yer alan Bornova Filis
Zonu (BFZ) Anatolid-Torid’lerin en bat1 boliimiine karsilik gelir. BFZ siddetli sekilde deforme
olmus Geg Kretase-Paleosen yasli bir matriks ve ¢esitli kokene sahip bloklardan olugsmaktadir.
Bu zonun matriksi, kumtasi-seyl ardalanmasi ve mikritik kiregtast merceklerinden olusur. Filis
matriksi ¢esitli boyutlarda kiregtagi bloklarinin yaninda ultramafit ve radyolarit bloklar1 da
icermektedir. BFZ’nin olusumuna yonelik literatiirde farkli goriisler bulunmaktadir. Bu goriis-
lerin dogrulugunu saptamak ve/veya yeni bir olusum modeli gelistirebilmek i¢in BFZ’nin bes-
lenme alanindaki kaynak (provenans) kayalari belirlemek amaciyla bir ¢aligma baglatilmistir.

Yapilan ¢aligma bu dogrultusunda BFZ’nin gozlendigi 8 farkli bolgede birimin matriksine ait
turbiditik kumtaslarindan toplam 54 6rnek alinmistir. Alinan 6rnekler sedimantolojik olarak
nokta sayim metodu ile incelenerek provenans analizi i¢in uygun ticgen siniflandirmalarina
diistirilmiistiir. Elde edilen bulgular dogrultusunda 6rneklerin tamaminin litarenit oldugunu
ve BFZ’nin “Yeniden Islenmis Orojen” ortaminda ¢okeldigini gdstermektedir. Ayn1 zamanda
orneklerin baskin olarak metamorfik ve sedimanter kokenli ve daha az miktarda da magmatik
kokenli litik kaya kirintilari icerdigi tespit edilmistir. Ornekler icerisinde saptanan magmatik
kokenli kirmntilar, bugiin BFZ’nin bati sinirinda bulunan Karaburun Platformu igerisindeki li-
tolojiler ile uyumluluk gostermektedir. Metamorfik kdkenli taneler ise, olusum yaglar itibari
ile izmir-Ankara Okyanusunun kapanmas sirasinda Anatolid-Torid Platformunun {izerine bin-
diren ofiyolitlerin tabaninda geligsmis olan metamorfik kayalardan tiireme olmalidir. Yapilan
arazi, laboratuvar ve literatiir caligmalarinin sonucunda, literatiirde BFZ’ nin olusumuna yo-
nelik heniiz bir fikir birligine varilamadigi, 6nerilen havza modellerinin ise bu ¢alisma kapsa-
minda elde edilen sonuclar1 detayl bir sekilde aciklayamadigi ve bu eksikleri giderecek yeni
bir modelin gelistirilmesi gerekliligini gostermektedir.

Son dénemlerde yapilan ¢aligmalar, Batt Anadolu’da BFZ’ nin uzanimina kosut, Kretase done-
minde olusmus Izmir-Balikesir Transfer Zonu’nun varligmi ortaya koymaktadir. Bu baglam-
da, BFZ i¢indeki ofiyolitik kokenli kayalarin dagilimindan, bélgenin, glineyinde gézlenen ve
BFZ ile ayn1 yasli metasedimanter birimlerin varligindan ve bdlgenin tektonik unsurlarindan
yola ¢gikarak BFZ’nin transform fay kontrollii bir 6niilke havzasinda ¢okelebilecegi sonucuna
varilmistir. Yapilan arastirmalarda dnerilen modelin mevcut 6niilke havza tanimlari ile benzer-
lik géstermemesinden yola ¢ikarak bu havza igin “Trans-foreland Havza” ad1 verilen yeni bir
model dnerilmektedir. Bu teblig ile calisma kapsaminda elde edilen bulgular ve 6nerilen yeni
tektonik model paylasilarak konu bilimsel tartismaya agilacaktir.

Anahtar Kelimeler: Bornova Filis Zonu, provenans analizi, Izmir-Balikesir Transfer Zonu,
trans-foreland havza, ge¢ Kretase-Paleosen
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ABSTRACT

The Bornova Flysch Zone (BFZ) located between the Menderes Massif and the Izmir-Ankara
Suture in westernmost Anatolia (Turkey) corresponds to the westernmost part of the Anatolide-
Taurides. The BFZ comprises intensely-sheared Late Cretaceous-Paleocene matrix and blocks
of various origin. The matrix of the BFZ comprises mainly flysch type rocks (of alternation of
sandstones and shales) and micritic limestone lenses. The matrix of the BFZ contains limestone
blocks in various sizes as well as ultramafic and radiolarite blocks. There are different views in
the literature on the formation of BFZ. A study has been initiated to determine the source rocks
of the BFZ in the source area to identify the correctness of these views and / or to develop a new
model of formation.

Within the scope of this study, a total of 54 samples were taken from the turbiditic sandstones
belonging to the matrix in 8 different regions. All samples were examined sedimentologically
with point counting method and then were placed in triangles appropriate for provenance anal-
ysis. In the direction of the findings obtained, it was concluded that all samples were litarenite
and BFZ sediments deposited in the “Recycled Orogen” environment. It was also found that the
all of the samples contained predominantly metamorphic and sedimentary rock fragments and
lesser amounts of igneous rock fragments. The magmatic rock fragments found in the samples
show compatibility with the lithologies within the Karaburun Platform located on the western
border of the BFZ at the present time. The metamorphic rock fragments should be derived from
the metamorphic rocks developed at the base of the ophiolites overthrusting Anatolide-Tauride
Platform during the closure of Izmir-Ankara Ocean as of their age of formation. As a result of
the field, laboratory and literature studies, it can be concluded that there is no consensus on
the formation of BFZ in the literature and suggested basin models cannot explain the results
obtained within this study. For these reasons, it needs to arise a new model should be advanced.

Recent studies have revealed the existence of a zone of weakness in western Anatolia named the
Izmir-Balikesir Transfer Zone, which occurred in the Cretaceous period parallel to the extent
of BFZ. In this context, the result of the distribution of ophiolitic rocks in BFZ, the presence
of the metasedimentary units of the same age as the BFZ observed in the south of the region,
the tectonic structures of the region leads to the fact that the result is that BFZ could settle in
a foreland basin controlled by a transform fault. The model suggested in the investigations
is not similar to the existing foreland basin definitions. For this reason, a new model called
“Trans-foreland Basin” is suggested, for the first time, for this basin. The findings obtained as a
result of the study and the proposed new tectonic model obtained from this study will be shared
and the topic will be opened to scientific discussion.

Keywords: Bornova Flysch Zone, provenance analysis, Izmir-Balikesir Transfer Zone, trans-fo-
reland basin, late Cretaceous -Paleocene
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ABSTRACT

The style of plate tectonics on early Earthis controversial, partly because modern style tecto-
nics indicators are rare.We reportthe first terrestrial occurrence ofultrahighpressure (UHP)
chromite(chenmingite) that contains a multiphase mineral inclusion of UHP TiO, (I)withruti-
le, apatite and tremolite, from the Archaean Central orogenic belt of the North China Craton.
Chenmingite, which is stable at pressures above 14 GPa, corresponding to depths near the
mantle transition zone (MTZ) at 410 km, has previously only been documented from meteori-
tesor synthesised in high-pressure experiments. Our discovery of chenmingite, with inclusions
of UHP and crustal minerals, indicates that crustal materials including chromite were deeply
subducted to the MTZ prior to 2.52Gyr, transformed into UHP chromite with UHP inclu-
sions,and subsequently returned by convection to be incorporated in the shallow podiform
chromitites of the uppermost late Archaean ocean mantle. These observations represent direct
geological evidence for deep subduction of oceanic slabs and entrained crustal sedimentsin
the Archaean.

Keywords: Podiform chromite, Archean, ophiolitic mélange, CF chromite, TiO, (1)
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ABSTRACT

Large scale partial melting of an ultrahigh pressure eclogite is documented from the Mesozoic
Sulu orogen, China. Migmatitic eclogite shows successive stages of initial intragranular and
grain boundary pseudomorphs of droplets of melt crystallization, which grow into a three-di-
mensional interconnected intergranular network, then segregate and accumulate in pressure
shadow areas, and merge to form channels and dikes that transport magma higher in the
lithosphere. The leucosomes comprise mainly quartz + phengite + albite + allanite/epidote +
garnet, with scarce titanite, zircon and apatite.LA-ICP-MS U-Pb dating on new zircon doma-
ins from the leucosomes yielded crystallization ages of ca 223—219 Ma, within the well-estab-
lished range of ages (ca 225—215 Ma) for HP eclogite facies recrystallization in the Sulu belt.
Si-in-phengite barometry combined with Ti-in-zircon thermometry yields crystallization P-T
conditions for the leucosomes of 3.0-2.5 GPa and 830-770°C. Leucosome compositions are
granitic with chondrite-normalized trace element compositions that are enriched in the LREE
relative to the HREE and enriched in the LILE relative to the HFSE, consistent with crystal-
lization from a crustally-derived hydrous melt. The leucosomes have Sr—Nd isotope compo-
sitions intermediate between those of the host eclogites and surrounding gneisses, implying
derivation from a mixed source. During initial exhumation under UHP conditions, exsolution
of H,0 from nominally anhydrous minerals generated a grain boundary supercritical fluid in
both gneiss and eclogite that increased in volume and solute content with exhumation, ulti-
mately evolving into hydrous melt that crystalized at HP eclogite P-T conditions. During the
transition from HP eclogite to amphibolites facies conditions, minor phengite breakdown mel-
ting is recorded in leucosomes and both phengite-bearing eclogite and gneiss. Partial melting
of deeply subducted eclogite is an important process in determining the rheological structure
and mechanical behaviour of subducted lithosphere, controlling rapid exhumation and the
flow of deep lithospheric material, and generating melts from the upper mantle, potentially
contributing to syn-exhumation magmatism and growth of continental crust.

Keywords: Partial melting, UHP eclogite, Exhumation, Melt mechanism, Leucosome
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0z

Anadolu-Toros blogunun en 6nemli tektonik birlikleri arasinda yeralan Afyon Zonu Pan-Affri-
kan metamorfiktemeli ile metamofikleri bolgesel bir uyumsuzlukla tizerleyen erken Triyas—er-
ken Tersiyer yash diisiik dereceli 6rtii metasedimanlari ile temsil edilir. Ortii istifi, temel birim-
lerinin {izerine kalin bir taban metacakiltasi ile gelir. Metagakiltagi kuvars gakilli ve karbonat
cakilli olmak {izere baslica iki farkli litoloji ile temsil edilirken, iistte dogru tedrici olarak
kumtasi-seyl-¢amurtasi ve kuvarsit ardasimindan olusan bordo-mor-kirmizimsi-gri-alacali ka-
lin bir metakirintili istife geger. Istifin iist kesimlerine dogru tane boyu incelir ve karbonat ora-
ninin artmasina bagli olarak killi kirectasi ardalanmasi egemen olmaya baslar.Ortii birimleri,
cogunlukla dolomitik kiregtaglarindan olusan karbonatlarla sonlanir; metakarbonatlar ise tist
kesimlerinde Rozetta mermer ve ¢ort arakatkilarida igerir.

Metamorfik temelin lizerine gelen metagakiltaslari ile onlari uyumlu olarak iizerleyen me-
takirintil istifin yasi literatiirde Skitiyen olarak ifade edilirken, bu yaklagimi destekler veri
dagarcig1 oldukea sinirlidir. Dolayisiyla, Afyon metakirintili isitifinin yas1 ve kaynak alanlari
konusunda daha saglikli bir degerlendirme yapabilmek i¢in birimden ayiklanan kirmtili zir-
konlar iizerine ayrintili ve sistematik birjeokronolojik (U-Pb) ¢aligma yiiriitiilmiistiir.

Uyumlu (%90-110) zirkon yaslarindan olusan popiilasyonda Neoproterozoyik zirkonla-
r1 (%54.5) en baskin toplulugu olustururken, Paleozoyik (%13.7) ikinci, Paleoproterozoyik
(%12.8) ise liglincii biiyiik zirkon toplulugunu temsil ederler. Mezoproterozoyik (%8.6) ve
Arkeen (%5.5) zirkonlarmin varligi da 6nemlidir. Triyas zirkonlar1 (%4.3) oldukga fazla
bulunurken nadir Jura zirkonlari metakiritili istifin maksimum ¢okelim yasint Geg Triyas(Re-
tiven) — Erken Jura olarak dnermektedir. BiriminNeotetis okyanusunun kuzey kolunun agil-
mast ile korele edilmesi yeni yas verilerinin tektonik anlami ve dnemini artirmaktadir.

Edikaran ve Cryogeniyan (%40.0) yaslarinin baskin olmasi, Toniyen (%14.5) ve Siteniyen
(%6) kirmntili zirkonlarnin birlikteligi, Paleoproterozoyik (%12.8) ve Mezoproterozoyik
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(%8.6) zirkonlarmin varligi Gondwana siiper-kitasinin kuzeyinde Avaloniyan-Kadomiyan
magmatik yay1 ile Arap-Nubiyan Kalkani’n1 kaynak alan olarak 6nermektedir. Arkeen zirkon-
laribu hipotezi desteklerken, Sahara Metakratonu ve Bat1 Afrika Kratonu’ndan tiiremis olmali-
dirlar.Benzer sekilde, Menderes Masifi’nin ortognayslari, Afyon Zonu’nun temelini olusturan
metamorfikler 6zellikle Prekambriyen zirkonlari igin en giiglii kaynak alani olarak 6nerilebi-
linirler. Kambriyen, Ordovizyen ve Permiyen zirkonlar1 da Menderes Masifi’nden kaynaklan-
mis olabilirler. Sakarya Kitas1 Ordovizyen zirkonlarina da kaynaklik etmis olabilir. Devoniyen
ve Karbonifer zirkonlar1 ise Anadolu-Torid platformundan rapor edilmedigi igin farkli alan(-
lar)dan, olasilikla Sakarya Kitasi, Kitlatlar veya Rodop Masifi’nden gelmis olabilirler.

“Bu arastirma TUBITAK 110Y069 kod nolu proje tarafindan desteklenmistir.

Anahtar Kelimeler: Kirintili zirkon, U-Pb jeokronolojisi, Afyon Zonu, Neotetis
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ABSTRACT

Afyon Zone in the Anatolide-Tauride block is represented by a Pan-African metamorphic ba-
sement and unconformably overlying lower Triassic—lower Tertiary low-grade metamorphic
cover rocks.The cover sequences commences with a thick basal metaconglomerate. It com-
prises two distinct lithologies, characterized by quartz pebbles and carbonate pebbles, and
grades into a wine red-purple-reddish-gray-mottled metaclastic sequence, made up of a
sandstone-shale-mudstone and quartzite alternation. The grain size decreases upwards and
clayey limestone becomes dominant with an increase in carbonate content. The cover rocks
are composed dominantly of dolomitic limestones at the top; metacarbonates contain Rozetta
marbles and chert intercalations.

The age of the metaconglomerates above the metamorphic rocks and overlying metaclastic
sequence is considered as Scythian although the supporting evidence is scarce. Hence, a de-
tailed and systematic geochronologic campaign (U-Pb analyses on detrital zircons) has been
carried out to determine the age and provenance of cover rocks in the Afyon Zone.

Neoproterozoiczircons (54.5%) form the most abundant concordant (90—110%,) zircon popu-
lation while Palaeozoic (13.7%) and Palaeoproterozoic (12.8%) zircons form the other im-
portant populations. The presence of Mezoproterozoic (8.6%) and Archean (5.5%) zircons is
also important to note. Abundant Triassic (4.3%) and rare Jurassic zircons suggest that the
maximum depositional age of the metaclastic sequence is late Triassic (Rhaetian) — early Tri-
assic. The new age data has important tectonic implications because the metaclastic rocks are
correlated with the opening of the northern branch of Neotethyanocean.

The abundance of Edicaran and Cryogenian (40.0%) zircons, co-existence of Tonian (14.5%)
and Sitenian (6%) detrital zircons, the presence of Palaeoproterozoic (12.8%) and Mezopro-
terozoyik (8.6%) zircons are consistent with Avalonian-Cadomian magmatic arc located in the
north of Gondwana super-continent and Arabian-Nubian shield as the source areas. Archean
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zircons supports this hypothesis, they can be derived from Sahara Metacraton and West Afri-
can Craton. Similarly, the Precambrian zircons may well be derived from the Menderes Massif
orthogneisses and metamorphic basement of the Afyon Zone. Menderes Massif may also be su-
ggested as a source area for Cambrian, Ordovician and Permian zircons. Ordovician zircons
may come from the Sakarya Continent as well. Devonian and Carboniferous zircons must be
derived from Sakarya Continent, Cyclades or Rhodope Massif because they are not reported
from the Anatolide-Tauride block.

*This research is funded by TUBITAK Project 110Y069.

Keywords: detrital zircon, U-Pb geochronology, Afyon Zone, Neotethys
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07/

Son yillarda Bat1 Anadolu’da heniiz ¢6ziilmeyen 6nemli konulardan biri de, KD uzanimli sup-
ra-detachment havzalarinin tektonik evrimidir. Bu havzalarin evrimlerinin anlagilabilmesinin
temel yolu Bat1 Anadolu’nun ilksel, yani bu doneme ait paleocografyasinin belirlenip yeni-
den kurgulanmasidir. Ancak, bolgedeki gerilme ile diisey eksende gerceklesen rotasyonda-
ki zamansal ve mekansal degisimler, bolgenin Neojen doneminden giiniimiize dek gecirdigi
evrimin anlasilmasini oldukca giiclestirmektedir. Bu giigliigii ortadan kaldirmak adina, bu ¢a-
lismada titizlikle saptanmis ve homojen bir sekilde dagilim sunan paleomanyetizma drnekle-
meleri kullanilarak KD uzanimli havzalarin diisey eksen tizerindeki rotasyonlariin saptanma-
s1 amaglanmustir.

Bu sunumda, Gordes (2 volkanik ve 12 sedimanter lokasyondan derlenen 70 karot 6rnegi),
Demirci (3 volkanik ve 12 sedimanter lokasyondan elde edilen 75 karot 6rnegi), ve Selendi
(4 volkanik ve 14 sedimanter lokasyondan derlenen 90 karot 6rnegi) havzalarindan toplanan
235 paleomanyetizma karot drnegine ait sonuglar sunulacaktir. Bunun yaninda, elde edilen
rotasyon verileri AMS (Manyetik Duraylilik Anizotropisi) 6l¢iimlerinden elde edilen kinema-
tik verilerle desteklenecek ve birlikte degerlendirilecektir. Tiim sonuglar, bu havzalarin temel
kayalarini olusturan Menderes Cekirdek Kompleksi’nin rotasyonel evrimi agisindan ayrica
tartigtlacaktir.

Bu caligma Utrecht, Dokuz Eyliil, Ortadogu Teknik ve Karadeniz Teknik Universiteleri-
nin uluslararasi isbirligi cercevesindeki Jannah de Roos’un Yiiksek Lisans tezi kapsaminda
gerceklestirilmigtir.

Anahtar Kelimeler: Paleomanyetizma, diisey eksende rotasyon, Neojen, KD uzanimli sup-
ra-detachment havzalari, Bati Anadolu Genisleme Bolgesi.
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ABSTRACT

The tectonic evolution of the NE-trending supra-detachment basins has been a hot topic for
decades, yet one of Western Anatolia’s unsolved processes. Understanding the evolution of
these basins is fundamental to reconstruct Western Anatolia’s original paleogeographic con-
figuration. However, spatio-temporal variations in stretching amounts and vertical axis block
rotations hamper unraveling the Neogene evolution of the region. In this context, we aimed at
determination of vertical axis rotation in some of the NE-trending basins by means of a rigo-

rous and well-distributed paleomagnetic sampling.

Here, we present results of 235 paleomagnetic samples collected from Gordes Basin (70 cores
from 2 volcanic and 12 sedimentary sites), Demirci Basin (75 cores from 3 volcanic and 12
sedimentary sites) and Selendi Basin (90 cores from 4 volcanic and 14 sedimentary sites).
Moreover, rotational data will be corroborating with results of AMS (Anisotropy of Magnetic
Susceptibility) to support kinematic evolution of these basins. Results will be discussed in the
context of rotational history of Menderes Metamorphic Core Complex, which constitutes the

basement for these basins.

This work is a part of the MSc study of Jannah de Roos and is carried out in the framework
of and international collaboration between Utrecht, Dokuz Eyliil, Middle East Technical and

Karadeniz Technical Universities.

Keywords: Paleomagnetism, vertical-axis rotation, Neogene, NE-trending supra-detachment

basins, Western Anatolian extensional province.
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Menderes Masifi (MM), kuzey kenar1 boyunca, Izmir-Ankara Siitur Zonu’nun farkli derece-
lerde metamorfizma gegirmis, farkli derecelerde deforme olmus tektonik dilimleri tarafindan
iizerlenir. Doguda, Emet (Kiitahya) ¢evresinde MMyi tektonik olarak iizerleyen, altta metari-
yolit arakatkilar iceren Triyas yash metakirintili kayalar ve iistte Triyas-Jura yagh rekristalize
kiregtaglarindan yapilt Afyon Zonu (AZ) kayalar1 tanimlanmistir.

Batida, Akhisar’in dogusunda, MM altta hafif metamorfik kirintili kayalar ve iistte rekristalize
olmus kiregtaslarindan yapili Mezozoyik yasli bir istif tarafindan {izerlenir. Bu istif alt boliim-
lerinde diisiik derecede metamorfik, belirgin yapraklanma sunan kuvars sistler, kuvars mika
sistler, mikasistler ve bunlarin arasindaki metagakiltaglariyla temsil edilir. Metakirintili kaya-
larin iginde farkli diizeylerde gozlenen riyolitik arakatkilardan U-Pb (Zirkon, Lazer Ablasyon)
yontemiyle yapilan yas tayinlerinden 237,4 + 1,1 My yas elde edilmistir.

Metakirintil istif, {iste dogru, kirmizimsi sari kiltaslari, camurtaglartyla ardalanan sarimst gri
dolomitik kirectaslar1 ve rekristalize kiretaslarina gecer. Uste dogru kalin katmanli, tiimiiyle
rekristalize, deforme olmus, gri renkli kiregtaglart egemen olur. Dolomitik kiregtaglart krinoid
ve foraminifer fosilleri icerirler. Bu foraminiferler ileri derecede neomorfik olmalarina ragmen
bazi katmanlarda korunmuglardir. Tanetasi, istiftagi ve vaketaslart icinde Noriyen-Resiyen
yasl Aulotortus gr. sinuosus, A. communis, A. friedli, Aulotortus sp., Auloconus permodis-
coides, Gandinella cf. falsofriedli ve Triasina hantkeni fosilleri tanimlanmustir. Istif en iistte
kalin katmanli, ilksel dokusu genellikle taninamayan, deforme tanetaslar1 ve vaketaglariyla
son bulur. Fosil icermeyen bu en iist bolim dokusu ve deformasyon 6zellikleriyle AZ Liyas
katmanlarina (Budagan Kirectasi) benzer.

Akhisar’in dogusunda yer alan Orta Triyas-Liyas yash bu istif yas, deformasyon 6zellikleri,
riyolitik katkilarin kimyasi ve fosil igerikleri bakimindan Emet (Kiitahya) ¢evresindeki AZ
kayalari ile benzerlikler sunar ve AZ’nin bat1 uzantisi olarak degerlendirilir.

Anahtar Kelimeler: Menderes Masifi, Afyon Zonu, Triyas, Liyas, Metariyolit, U-Pb
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ABSTRACT

Menderes Massif (MM) is overlain along its northern boundary by different tectonic slices of
different metamorphic and deformation characteristics forming alltogether the Izmir-Ankara
Suture Zone. In the east, The Afyon Zone (AZ) of these slices which is formed by Triassic me-
tadetritals with metarhyolite intervals in the lower part and Triassic-Jurassic recrystallized
carbonates in the upper part was previously determined.

In the west, to the east of Akhisar, MM is overlain by a Mesozoic sequence which is formed
by slightly metamorphosed detrital units in the lower part and recrystallized carbonates in
the upper part. The metadetritals in this sequence are dominated by quartz schists, quartz
mica schists, micaschists and metaconglomerates with well-developed cleavage. Metarhyolite
intervals in different stratigraphic levels in this sequence yield 237,4 + 1,1 Ma U-Pb (Zircon,
Laser Ablation) age.

Metadetritals pass upward into gray dolomitic limestones and recrystallized limestones alter-
nated with reddish yellow claystones and mudstones. Upward, thick bedded, recrystallized,
deformed gray limestones dominate the sequence. Dolomitic limestones locally yield crinoids
and foraminifers. Foraminifer fossils, although they are strongly neomorphic, are partly pre-
served in some beds. Grainstones, packstones and vackestones are characteristic for these
beds. In these beds Aulotortus gr. sinuosus, A. communis, A. friedli, Aulotortus sp., Auloconus
permodiscoides, Gandinella cf. falsofriedli and Triasina hantkeni are defined yielding late
Norian-Rhaetian age. The sequence ends with elongated, gray, thick-bedded grainstones and
wackestones. Deformational and textural characteristics of these unfossiliferous beds show
close similarities with the Liassic limestones of AZ (Budagan Limestone).

This Middle Triassic-Liassic sequence, with its age, deformational characteristics, fossil as-
semblage and geochemistry of metarhyolites, resembles to the AZ cropping out around Emet
(Kiitahya) and is considered as the western continuation of it.

Keywords: Menderes Massif, Afyon Zone, Triassic, Liassic, Metarhyolite, U-Pb
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Neojen Adana havzasi kuzeyde Toros’lara bindirmelerle yerlesen ofiyolitik karmagik ve onunla bir-
likte gelisen melanj olusumu sonrasinda gelismistir. Yedi formasyonla temsil edilen ve ¢ogu olduk¢a
degisken fasiyes 6zelligi sunan ana havza ¢okelleri hizli ¢gokmenin olustugu Orta Miyosen evresin-
de ¢okelmistir. Inceleme alaninda gdzlenen ve yorumlanan sedimantolojik veriler, yanal ve diisey

fasiyes degisiklikleri, cokelme ortamlarindaki degiskenligi ile Karsant1 ve Adana havzalarinin Oli-
gosen-Neojen jeolojik gecmisi boyunca paleocografik evrimi hakkinda bilgi vermektedir.

Karsant1 havzasi ¢okeltileri, Oligosen doneminde (Neojen Adana havzasinin olusumundan
once) daglar arasi bir ortamda olugmus olup, aliivyon fan, laglin/ s1§ deniz, golsel ve akarsu
cokellerinin siralamasini igerir. Oligosen’in sonlarina dogru, deniz Karsanti-Adana bolgesin-
den tamamen geri ¢ekilmistir. Bu dénemde, havza tabaninin ortaya ¢ikmis olan topografyasi,
Adana Havzasinin olusumundan 6nce 6nemli bir paleoortam kontroliinii saglamistir. Béylece,
geg Oligosen-Erken Miyosen (? Akitaniyen-Burdigaliyen) zaman araliginda major karasal ve
kiy1 diizligii istifleri (Gildirli ve Kaplankaya formasyonlari) Toros Kusaginin giiney kanadin-
da olusan tektonik olarak durgun Adana Havzasmin diizensiz paleootopografyasini doldur-
maya baslamistir. Bu asamada, Adana Havzasinin kuzeyindeki Toros Daglari muhtemelen bu
cokellerin ana kaynagi olmustur. Adana Havzasi’nin Erken Miyosen karasal ve s1g denizel
cokelleri, temel kayalar1 (Paleozoyik ve Mesozoyik) ve daha dnce olugmus olan Karsant1 Hav-
zas1 ¢okellerini acgisal uyumsuzlukla tizerledigi goriilmektedir.

Bolgede kuzey yonde deniz istilasi Orta Burdigaliyen’de geliserek Serravaliyen’de devam
etmistir. Bu durum eski kiy1 seridinin daha kuzeye tasinmasina ve mevcut ortam sartlarinin
daha da derinlesmesine neden olmustur. Giineye dogru es zamanli ve hizli tektonik ¢okme
ilerledikge havza giineye dogru asamali olarak derinlesmeye baslamistir. Sonug olarak, ka-
rasaldan derin deniz tiirbiditlerine kadar degisen farkli ortam sartlarina karsilik gelen fasiyes
tiirlerinin birgok ¢esidi havzada olusmustur. Adana Havzasi istiflerinin en kalin kismi (Cingoz
ve Giiveng formasyonlari) bu deniz transgresyonu sirasinda, 6zellikle Langhiyen-Serravaliyen
doneminde ¢okelmistir. Bu zaman siirecinde, Adana Havzasi’nin kuzey kenari, siiregelen tek-
tonik ve ¢okme olaylarinin sonucunda etkin bir sekilde etkilenmis faylanmigtir.

Bu derin havzanin kademeli olarak, Serravaliyen’in iist kisminda goriilen ve belirgin yukari
dogru siglasan karakterli ¢okellerle doldurulmustur. Erken Tortoniyen’de, denizin giineye dog-
ru ¢ekilmesine tektonik eslik etmistir. Bu nedenle, ge¢ Neojen regresif istifleri (fluviyo-deltaik
ve s1g deniz Kuzgun ve Handere formasyonlari), denizel tortullari diisiik acili uyumsuzluk-
la iizerlemistir. Messiniyen boyunca biitiin Adana havzasi kurumus, havzada (Gokkuyu Jips
Uyesi) ve Akdeniz’de 6nemli miktarda evaporit tiirii kayaclar ¢okelmistir. Pliyosen’de tek-
rarlanan transgresyon, havzanin giineyinde ¢ok sig denizel ¢okellerden ibaret yeni bir orti
olusturmustur. Sonunda, Adana havzasi, Seyhan Deltasi’nin olusumu ile baskin olan mevcut
karakterini Kuvaterner’de kazanmustir.

Anahtar Kelimeler: Adana Havzas, tektonik, sedimantoloji, paleocografya
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ABSTRACT

The Neogene Adana Basin was initiated after the thrust emplacement of an ophiolitic complex
and associated mélange in the Taurides to the N of the area. The main basin-fill sequence is
represented by seven formations, most of which display highly variable facies and were deposited
during a Middle Miocene phase of rapid subsidence. The sedimentological data observed and in-
terpreted in the investigated area has revealed information concerning the lateral and vertical
facies changes, variability in depositional environments and the palaeogeographical evolution
of the Karsanti and the Adana basins throughout the Oligocene-Neogene geologic history.

The Karsanti Basin sediments were formed in an intermontane setting during the Oligocene
(prior to initiation of the Neogene Adana Basin) and include an ascending sequence of alluvial
fan, lagoon/shallow marine, lacustrine and fluvial deposits. By the late Oligocene, the sea had
entirely retreated from this Karsanti-Adana region. At this time, the emergent topography of the
basin floor thus represented an important palaeoenvironmental control before the formation of
the Adana Basin. Thus, during the late Oligocene-early Miocene (?Aquitanian-Burdigalian)
time-interval major terrestrial and coastal plain sequences (Gildirli and Kaplankaya forma-
tions) started to fill a tectonically quiescent Adana Basin, formed on the southern flank of the
Tauride Belt, and displaying an irregular palaeotopography. At this stage, the Taurus Moun-
tains to the north of the Adana Basin were probably the main source of these sediments. The
Early Miocene terrestrial and shallow marine deposits of the Adana Basin are seen resting on
the basement (Palaeozoic and Mesozoic) and on earlier formed Karsanti Basin deposits with
angular unconformity.

Marine inundation of the region occurred during the mid Burdigalian and continued into the
Serravallian, causing the former coastline to migrate further north, and the pre-existing en-
vironments to become deeper. Simultaneous and rapid tectonic subsidence further south led
to progressive and enhanced deepening towards the south. Consequently, a great variety of
facies types, corresponding to different environments ranging from terrestrial to deep marine
turbidites, formed within the basin. The thickest part of the Adana Basin sequences (Cingoz and
Giiveng formations) was deposited during this marine transgression, particularly during the
Langhian-Serravallian. During that time, the northern margin of the Adana Basin was actively
influenced and faulted as a result of progressive tectonic and subsidence events.

Gradual infilling of this deep basin ensued, with distinct shallowing upward character seen
in the upper part of the Serravallian. During the Early Tortonian, southward marine retreat
was accompanied by tectonic re-organisation. Thus, late Neogene regressive sequences (the
fluvio-deltaic and shallow marine Kuzgun and Handere formations) succeeded the marine se-
diments with a low angle unconformity. During the Messinian the whole Adana Basin dried up
and a considerable body of evaporites formed both in the basin (The Gékkuyu Gypsum Mem-
ber) and in the Mediterranean sea. Renewed transgression in Pliocene time established a new
blanket of very shallow marine deposits in the south of the basin. Finally the Adana basin gai-
ned its present character during the Quaternary, dominated by outbuilding of the Seyhan Delta.

Keywords: Adana Basin, tectonic, sedimentology, palacogeography.
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Biga Yarimadasi farkli tektonik birliklerin bir araya geldigi, tektonik olarak oldukca dnemli
bir bolgede yer almaktadir. Bu nedenle; Yarimada oldukga ¢esitli sedimanter, metamorfik ve
magmatik kayaclar1 blinyesinde barindirir. Bu ¢alismada Biga Yarimadasi’nin karmasik sig
jeolojik yapisinin incelenebilmesi i¢in havadan manyetik ve gravite verilerinden yola ¢ikilarak
elde edilen jeofizik anomali izleri yorumlanmistir. Tektonik a¢idan bdylesine 6nemli bir bolge-
nin ylizeyalt1 jeolojisi hakkinda bazi detaylarin ortaya ¢ikarilabilmesi amaciyla havadan man-
yetik ve gravite anomalilerine MATLAB tabanli bir yazilim (GMINTERP) kullanarak bazi
ileri diizey veri islem asamalar1 uygulanmistir. {1k olarak kismen daha s13 jeolojik yapilardan
kaynakli kisa dalga boylu anomalileri yansitmasi beklenen residiiel veri setlerini iiretebilmek
icin sonlu farklar tabanl bir yontem uygulanmistir. Ardindan elde edilen rezidiiel veri setleri
bazi tiirev tabanli algoritmalar yardimiyla analiz edilmistir. Uygulamalar neticesinde elde edi-
len genel jeofizik anomalilerin ¢aligma alaninin yiizey jeoloji verileriyle dnemli oranda uyum
gosterdigi gozlenmistir. Yiiksek genlikli manyetik anomalilerin Ezine-Kestanbol, Ilica-Saml
ve Kuscayiri pliitonik kayaclari lizerinde oldugu belirlenmistir. Ezine-Kestanbol pliitonun ko-
kiiniin derinlere dogru daha genis olabilecegine dair bulgular belirlenmis, pliitonizmanin Biga
Yarimadasi’nin bat1 kenarina paralel olarak kuzey-giiney dogrultuda uzandig, aliivyon ve Ne-
ojen birimleri tarafindan ortiildiigii diistinilmiistiir. Ayrica, Camyayla ve Sevketiye pliitonik
kayaglar1 arasinda kalan bolgede alterasyon zonlarinin yiizey jeolojisi haritasinda goriinen
alanlardan daha genis bir alana yayildig1 anlasilmaktadir. Tiirev tabanli tekniklerle olusturulan
gravite haritalarinda ise Biga Yarimadasi’nin bat1 kisminda Bayrami¢ merkezli anomalinin da-
iresel bir dagilim verdigi goriilmistiir. Bu dairesel dagilimin neredeyse merkezinde, Bayramig
civarinda oldukga yiiksek genlikli bir anomali saptanmistir. Yarimadanin bati kisminda kalan
bu dairesel anomalinin yasli bir kaldera yapisina ait olabilecegi diigiiniilmiistiir. Ayrica, ano-
mali genliklerinde g6zlenen ani yatay degisimler bazi biiyiik yapisal siireksizliklerin varligim
isaret etmistir. Bu ¢alismada elde edilen bulgular gelecekte yapilacak bazi arastirmalar igin
onemli sayilabilecek jeolojik yorumlara olanak saglamistir.

Anahtar Kelimeler: Biga Yarimadasi, Gravite, Manyetik, S1g Jeolojik Yapi
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ABSTRACT

Biga Peninsula is situated in tectonically important region where different tectonic zones come
together. Thus the Peninsula comprises various kinds of sedimentary, metamorphic and igneo-
us rocks. In this study, on the basis of aeromagnetic and gravity data sets, derived geophysical
anomaly traces have been interpreted to delineate the complex shallow geological structure of
Biga Peninsula. Since building general understanding of subtle details about subsurface geo-
logy is of great importance considering that the study area is tectonically important, some ad-
vanced data processing techniques have been implemented to aeromagnetic and gravity ano-
malies in a detailed manner using a MATLAB based software package (GMINTERP). First, a
finite element method has been utilised to produce the residual data-set which is expected to
reflect short wavelength anomalies arising from shallower geological structures, and there-
after some derivative-based algorithms have been executed to analyse the residual data sets.

The general anomaly patterns obtained from the applications are mostly in well agreement
with the surface geology data of the study area. The resulting image maps have showed that
high amplitude magnetic anomalies are located on the plutonic rocks such as Ezine-Kestanbol,

Ilica-Samli and Kusgayirr. Some evidences have showed that the deeper part of the Ezine-Kes-
tanbol plutonic rock might be wider and it was also determined that this plutonic body should
extend towards north parallel to the western shore of Biga Peninsula under alluvium and
Neogene deposits. Additionally, in the location between the Camyayla and Sevketiye plutonic
rocks, it has been understood that the alteration zones are likely to spread to wider region than
seen in the surface geological map. The derivative-based gravity anomaly maps have also
showed a nearly-circular anomaly pattern at the western part of the Peninsula, in which the
county of Bayramig is the centre. This centre is characterized by high amplitude anomalies.

The circular anomaly has been thought to be caused by an old caldera structure in the wes-
tern part of the Peninsula. Additionally, abrupt lateral changes in anomaly amplitudes have
indicated the presence of some major structural discontinuities. Thus, findings have yielded to
make significant geological interpretations that might be important for further investigations.

Keywords: Biga Peninsula, Gravity, Magnetic, Shallow Geological Structure

126



71. Tiirkiye Jeoloji Kurultay: 23-27 Nisan/April 2018 71* Geological Congress of Turkey

MANYETIK DUYARLILIK ANiZOTROPIiSi YONTEMI
ILE ELDE EDIiLEN DEFORMASYON ELiPSOIDININ VE
PALEOGERILIM SONUCLARININ KARSILASTIRILMASI:
AKSU HAVZASI ORNEGI (GB TURKIYE)

Muhammad Harbi Wasoo®, Murat Ozkaptan®, Ayten Ko¢®, Douwe J. J. van
Hinsbergen®, Cor G. Langereis®

«Yiiziincti Yil Universitesi, Jeoloji Miihendisligi Boliimii, Zeve Kampiisii, Van, Tiirkiye,
*Karadeniz Teknik Universitesi, Jeofizik Miihendisligi Boliimii, Trabzon, Tiirkiye
Utrecht Universitesi, Yer Bilimleri Boliimii, 3508 TA Utrecht, Hollanda.
(aytenkoc@yyu.edu.tr)

0z

Toroslar bindirme-kivrim kusagi, Afrika ve Avrasya plakalarinin Kretase’den giintimiize kadar
devam eden yaklasik K-G yoniinde birbirlerine dogru hareketine bagli olarak olusmustur. Bu
hareket yoniine verev gelisen KB-GD uzanimli Orta Toroslarin bati ucunun, Beydaglari ve Likya
Naplar’nin da i¢inde bulundugu KD-GB dogrultulu Bati Toroslarin dogu ucuyla birlesmesi, Is-
parta Agist olarak tanimlanan karmasik tektonik bir yapinin geligmesine neden olmustur. Neojen
de ise, Bat1 ve Orta Toroslar ile Isparta A¢isi’nin i¢ kesimleri, kirintililar ve karbonatlarla karak-
terize edilen denizel havza dolgulart ile ortilmiistiir.

Bu denizel havzalardan biri olan ve Isparta A¢isi’nin tam merkezinde bulunan Aksu Havzasi, D-B
yonli bir sikismanin etkisi altinda kalmis ve hemen dogu sinir1 Aksu Bindirmesi olarak tanim-
lanan tektonik yapiyla sinirlandirilmistir. Bu bindirme fayimin geometrisi ve kinematigi Isparta
Acisi olarak tanimlanan bolgenin Miyosen kabuk deformasyonu ve gerilim diizeni hakkinda ¢ok
onemli bilgiler saglamaktadir. Bu ¢alisma kapsaminda, Aksu havza ¢okellerinde gozlemlenen
faylardan 54 farkli lokasyonda 656 adet fay-kayma verisi 6l¢timii ters ¢dziim metodu kullanila-
rak ana gerilim yonlerinin (6, 6,, 6,) belirlenmesine galisilmistir. Elde edilen sonuglar, ~K-G ve
~D-B yonlii olmak tizere iki farkli sikigmali gerilim yoniiniin varligini gostermektedir. Fay kayma
verilerinden elde edilen stress yonlerinin test edilmesi amaci ile Manyetik Duyarlilik Anizotro-
pisi (MDA) kullanilmis ve kayacin manyetik doku anizotropisinden deformasyon elipsoidinin
belirlenmesine ¢alisilmigtir. Bu amagla, 19 farkli lokasyondan, Orta-Ge¢ Miyosen ve Pliyosen
yagli camurtast ve ince kumtaslarindan alinan toplam ~490 adet yonlii 6rnek toplanmis ve Forth
Hoofddijk Paleomanyetik laboratuvarinda 6l¢iilmiistiir. MDA o6l¢iimleri analiz edildiginde mak-
simum uzama ekseninin (Kmax) K-G ile KB-GD arasinda degisiklik gdsterdigi belirlenmistir.

MDA analizi sonucunda elde edilen maksimum uzama eksenin (Kmax) yaklasik K-G yonlii ola-
rak belirlenmesi, olast sikisma yoniiniin D-B oldugunu gostermektedir. Bu dogrultu ise, Aksu
Bindirmesi’ni olusturan maksimum gerilim yonii (c,) ile aynidir. Bu durumda, paleogerilim 61-
ciimlerinde ortaya konulan ~K-G yo6nlii ikinci sikisma yonii, havzanin kuzeyini sinirlayan yak-
lasik ~D-B uzanimli olan bindirmeyi meydana getiren gerilim kosullarina karsilik gelmektedir.
MDA sonuglar1 géz oniine alindiginda, ~K-G yonlii sikismali rejimin ~D-B yonlii sikismali re-
jimden daha eski olmasi gerekmektedir. Aksu Havzasi’nin kuzeyini sinirlayan ve Likya Napla-
r’nin kuzey dogu ucunu temsil eden KD-GB uzanimli bindirme ve onu meydana getiren tektonik
rejim Orta Miyosen doneminde ya da dncesinde etkinligini kaybetmis gibi gdziikmektedir.

Anahtar Kelimeler: Paleogerilim doniisiimii, Manyetik Duyarlilik Anizotropisi (MDA), Aksu
Havzasi
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ABSTRACT

The Tauride fold-thrusts belt formed during ~N-S convergence between Africa and Eurasia sin-
ce Cretaceous time. The western end of the central Taurides strike NW-SE, highly oblique to
the overall convergence direction, and connect to the NE-SW Beydaglari—Lycian Nappe flank
of the western Taurides, forming the so-called ‘Isparta Angle’. In Neogene time, the western
and central Taurides and the inner part of the Isparta Angle became overlain by Neogene sedi-
mentary basins including Manavgat, Koprii¢ay, and Aksu, characterized by marine clastics and
carbonates.

Aksu Basin, which is one of these marine basins and is located in the center of the Isparta Angle,
is exposed to E-W oriented compressional stress and in the east, it is delimited by the tectonic
structure which is known as Aksu Thrust. Its geometry and kinematics provide a very useful
information about Miocene crust deformation and stress field in the region which is defined as
Isparta Angle. In this study, it was aimed to determine the main stress directions (o1, 62, 63) that
have been effective in the Aksu Basin using paleostress inversion methods. For this purpose, 656
fault-slip measurements (strike, dip, striation, and sense of motion) from the mesoscopic faults
observed in the Aksu Basin infill were collected from the 54 different sites. Our results show that
the basin formed as a result of two different compressional stress directions, with ~NW-SE and
~NE-SW. In order to test the main stress orientations obtained from fault-slip data, we also use
Anisotropy of Magnetic Susceptibility (AMS) method and the anisotropy of the magnetic fabric
of the rock was investigated to determine the deformation ellipsoid. For this purpose, a total of
~490 oriented samples from the 19 sites in the Middle/Late Miocene and Pliocene mudstone and
fine sandstone units were collected and measured in Fort Hoofddijk Paleomagnetic Laboratory.
AMS results indicate that the maximum extension (Kmax) direction ranges between N-S and
NW-SE.

The AMS results demonstrated that the maximum elongation axis (Kmax) is approximately N(W)-
S(E) direction, which indicates that the compressive stress is oriented (N)E-(S)W direction. This
direction is the same as the maximum stress direction (o) that forms the Aksu Thrust. In this
case, the second compressive stress with ~NW-SE direction inferred from the paleostress analy-
sis reflects to the stress condition that has formed the ~NE-SW striking thrust fault delimiting the
northern part of the Aksu Basin. If the AMS results are taken into account, the N-S directional
compressive stress regime must be older than the (N)E-(S)W directional compressive stress.
Therefore, it seems that the ~NE-SW striking thrust fault delimiting the northern boundary of the
Aksu Basin and representing the northeastern edge of the Lycian Nappes and the fault-forming
tectonic regime have lost their activity before or during the Middle Miocene period.

Keywords: Paleostress inversion, Anisotropy of Magnetic Susceptibility (AMS), Aksu Basin
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Giineybati Anadolu’nun tektonigi genelde Orta Miyosen sonu Geg¢ Miyosen basinda Likya
Naplari’nin bolgeye yerlesimi veya Bati Anadolu-Ege Genisleme tektonigi baglaminda ele
alinmis tektonik olarak aktif bir bélgedir. Bélgenin evrimi hakkinda bir¢ok farkli senaryo ileri
stiriilmiis olup, bolgenin tektonik evrimi heniiz tam olarak anlagilamamistir. Bu probleme 151k
tutmak ve bolgenin kinematik evrimini ortaya ¢ikarmak amaciyla Oligosen’den giiniimiize
degisen zaman dilimine ait 82 farkli lokasyondan2000 den fazla paleomanyetik (AMS) 6rnek
analiz edilmistir. Sonuglarin giivenirliligini ve kalitesini test etmek amaciyla drnekler tizerinde
bir ¢ok rutin kayag miknatislanma analizleri gerc¢eklestirilmistir.

Elde edilen sonucglara gore orneklerin biiyiik ¢ogunlugu belirgin manyetik (ferromanyetik)
ozellikler gostermekte olup bu veriler kayaglarin yaslarina gore siniflandirilmis, manyetik
ozelliklerin kayacin yasindan ve konumundan bagimsiz olarak homojen bir dagilim ve benzer
manyetik siddet icerdigi gozlemlenmistir. AMS vektorel sapma elipsoidi degerlerine gore 19
lokasyon uygulanan giivenilirlik testlerinden gecememis olup bu 6rnekler analizlerden ¢ika-
rilmustir. Geriye kalan giivenilir AMS sonuglarinin maksimum anizotropi yonleri, genel olarak
yerel tabakalanma ve normal faylarin dogrultularina nerdeyse dik yonde gelismislerdir. Tiim
bolge goz Oniine alindiginda; iki farkli(KD-GB ve KB-GD) anizotropi yoniiniin hakim oldugu
goriilmektedir. Fakat biitlin olarak tiim havzalar ele alindiginda AMS sonuglarinin yerel tekto-
nik deformasyonla iligkili olduklar1 ve boylece bolgesel tektonik gerilim yonlerinden bagimsiz
olduklar1 sonucuna varilmaistir.

Bu arastirma TUBITAK —Proje No: 111Y239 tarafindan desteklenmektedir.

Anahtar Kelimeler: Paleomanyetizma,AMS, GB Anadolu, Neojen havzalari, deformasyon
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ABSTRACT

The SW Anatolia is tectonically very active region, where its tectonics is generally expressedin
terms of emplacement of Lycian Nappes into the region during the beginning of LateMiocene
and Aegean to West Anatolian extensional tectonics. For the evolution of the region, various
evolutionary scenarios has been proposed. However, its tectonics has not yet fully understood.
In order to shed some light on unravelling the kinematic evolution of the region more than
2000 paleomagnetic samples from 82 different sites, spanning from Oligocene to Recent, have
been analyzed. On the collected samples various rock magnetic analyses were performed to
demonstrate the reliability and quality of the obtained results.

The obtained results indicate that the majority of samples contain significant magnetic (ferro-
magnetic) properties and are classified according to their temporal relationships. They show
homogeneous distribution and similar magnitudes independently from their age and location.
19 of the sites did not pass reliability criteria and classified as spurious. The reliable AMS ve-
ctors indicate that the maximum anisotropy directions are almost always perpendicular to the
strikes of local bedding and the normal faults. Considering the whole region;, it seems that two
different (KD-GB and KB-GD) anisotropic directions are dominant. However, when the basins
are considered as a whole, each AMS results are constrained by local tectonic deformation
rather than regional stresses orientations.

This research is supported by TUBITAK - Grant Number 111Y239.

Keywords: Paleomagnetism, AMS, SW Anatolia, Neogene basins,deformation
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Burdur Havzasi’nda kaya manyetik ozellikleri, manyetik duyarliligin anizotropisi (AMS)
ve havza sediman dolgusunun tarihlendirilmesi i¢in manyetostratigrafik yontemide iceren
kapsamli paleomanyetik bir ¢caligma gergeklestirilmistir.Elde edilen yas modeli, havzanin tek-
tonik evrimini icerek zaman dilimini kapsamaktadr. lyi yiizlek vermis (~ 270 m kalinliktaki)
Burdur kesitinde, 6 normal ve 4 ters kutupsal miknatislanma yonii veren manyetozonlar bu-
lunmustir. Bu sonuglara gore, Burdur Formasyonu’nun tistte C3n kronu, altta ise C2An.3n’ye
kadar uzandigin1 ve bununda yas karsilig1 olarak ~5My’dan, ~2.58My’ya kadar zaman arali-
gin1 kapsadigini gostermektedir. Stratigrafik kesitten elde edilen AMS sonuglar ise, KB-GD
yonlii bir uzamaya isaret etmektedir.

Buna ek olarak, 44 farkli lokasyondan 1790 fay kayma verisi derlenmistir. Bu veriler bolgenin
KB-GD yonlii genislemeli deformasyon altinda gelistigini ve Ge¢ Miyosen’den giiniimiize
KD-GB dogrultulu normal faylanmanin hakim olduguna isaret etmektedir. KD-GB dogrultulu
normal faylarin dogrultu atim bilesenli olanlar1 Burdur ve Cameli havzalari arasindaki diferan-
siyel gerilmeyi karsilayan transfer faylari olarak degerlendirilmistir. Gerilme miktari, glineye
dogru artarak sag yanal transtansiyonel bir karakter gosterir.

KD-GB dogrultulu normal faylarda belirgin herhangi bir dogrultu atim bilesenin gézlemlen-
memis olmasi, Fethiye Burdur Fay Zonu(FBFZ) olarak belirtilen hattin varligi ve sol yonli
bir yanal atimli makaslama zonu oldugunu desteklememektedir. Sonug olarak, FBFZ’nin bir
efsane oldugu ve varligini1 desteklemek igin heniiz somut bir kanitin sunulmadig1 sonucuna
varilmistir.

Bu aragtirma TUBITAK —Proje No: 111Y239 tarafindan desteklenmektedir.

Anahtar Kelimeler: Burdur Havzasi, manyetostratigrafi, AMS,paleogerilim, Fethiye Burdur
Fay Zonu
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ABSTRACT

We conducted a paleomagnetic study in the Burdur Basin that involves rock magnetic proper-
ties, anisotropy of magnetic susceptibility (AMS) and magnetostratigraphy for dating the infill
of the Burdur Basin. The obtained age model is used to constrain the tectonic evolution of the
basin. The well exposed (~270 m thick) Burdur section revealed 6 normal and 4 reverse pola-
rity magnetozones. We propose that the Burdur Formation spans from top of Chron C3n.1In to
Chron C2An.3n, covering the time interval from ~5 Ma to ~ 2.58 Ma. The AMS results in the
section indicate NW-SE directed stretching.

In addition, we obtained 1790 fault-slip data from 44 sites which indicate that the region have
been developed under NW-SE directed extensional deformation and was dominated by NE-
SW striking normal faults from Late Miocene to recent. NW-SE striking normal faults with
strike-slip components are categorized as transfer faults, which accommodated differential
stretching between the Burdur and Cameli basins. Stretching amounts increase southwards
demonstrating a dextral transtensional character of the deformation.

We have not observed any significant strike-slip motion in the NE-SW striking faults. Hence the

presence and (sinistral) transcurrent nature of the alleged Fethiye Burdur Fault Zone (FBFZ)
cannot be supported. We conclude that the FBFZ is a myth and yet there is no tangible eviden-
ce to support its existence.

This research is supported by TUBITAK - Grant Number 111Y239.

Keywords: Burdur Basin, magnetostratigraphy, AMS,paleostress, Fethiye Burdur Fault Zone
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Tiirkiye’nin glineyinde yer alan Toros daglari iizerinde bulunan Miyosen yasli denizel ¢okellerin
2 km’den fazla yiikselmis olmasi, dogmakta olan bir platonun kaniti olarak gosterilmektedir.
Yiikselmis olan bu denizel ¢okellerden daha algak seviyelerde, Miyosen ve daha geng ¢okellere
sahip dag-arasi karasal (akarsu-gol) havzalarda bulunmaktadir. Bu diferansiyel yiikselmenin
dinamik nedenleri tartisilmakla birlikte, genel olarak nedeni dalan levha hareketlerine ya da
dalan levhanin kopmasi ile iliskilendirilmis bolgesel dinamik topografyaya baglanmaktadir.

Bu calismada, Orta Toroslarda yer alan denizel (Aksu, Kopriigay ve Manavgat) ve karasal
(Ilgin, Altinapa ve Yalvag) havzalari ¢alisilarak Miyosen paleocografyasi olusturulmaya ¢a-
lisilmis ve yiikselmis Miyosen topografyasinin olusumunda etkin olan mekanizma(lar) belir-
lenmeye ¢alisilmistir. Bu amagla, bahsi gegen karasal havzalarda sedimantolojik ve yapisal
calismalar ile Ar/Ar yaslandirma teknikleri kullanilirken, denizel havzalarda ise paleomanye-
tizma yontemleri (manyetostratigrafi ve rotasyon) uygulanmaya c¢alisilmistir. Karasal havzalar
ile denizel havzalar arasindaki zaman iliskisinin kurulabilmesi maksadi ile karasal havzalarda-
ki andezitik birimlerden ve volkanoklastik seviyelerden alinan 6rneklerden radyometrik yas-
landirma yapilmis ve elde edilen Ar*%/Ar3®yaslandirma sonuglar1 11.8-11.6 My (Serravaliyen)
olarak belirlenmistir. Denizel havzalarda ise, Manavgat havzasinda yaklasik 1 km kalinliginda
alan o6l¢iili stratigrafi kesiti boyunca yaklasik 12 m’lik ¢oziiniirliikkte manyetostratigrafik
amacli drnekleme yapilmis, Serravaliyen ve Tortoniyen arasinda yaklasik 3 My’lik bir zaman-
sal bosluk oldugu belirlenmistir. Aynt zaman boslugu karasal havzalarin korelasyonunda da or-
taya ¢ikmaktadir. Tiim bu ¢alismalara ek olarak, Manavgat-Kopriigay ve Aksu havzalarindan
diisey eksenli hareketi belirlemek maksadi ile Miyosen’den Pliyosen’e kadar devam eden yas
araliginda toplam 40 lokasyondan 520 adet yonlii 6rnek toplanmigtir. Analiz sonuglar1 Koprii-
cay Havzasi’nin 20-30° saat yoniinde donerken, Manavgat Havzasi’nin ise 25-35° saatin tersi
yoniinde dondiiglinii géstermistir. Aksu Havzasi ise Miyosen’den bu yana herhangi bir donme
hareketine maruz kalmamistir. Bu oroklinal biikiilme batida sikismaya, doguda ise gerilmeye
bagli dag-arasi aras1 havzalarin olusumu ile karsilanmaktadir.

Bu calismada, bolgede yer alan tiim karasal ve denizel havzalarin evrimi ve diisey eksenli
donmeler dikkate alinarak Orta Toroslarin Miyosen paleocografyasi ve tektonik ge¢misi olus-
turulmaya c¢aligilmistir. Bolgenin yiikselmesine ve deformasyonuna neden olan muhtemel me-
kanizma, sismik tomografi ile de goriintiilenen Antalya diliminin geriye dogru hareketi olarak
onerilmektedir.

Anahtar Kelimeler: Paleocografya, paleomanyetizma, Orta Toroslar, denizel havzalar, kara-
sal havzalar.
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ABSTRACT

The uplift of the Miocene marine deposits more than 2 km in the Tauride mountains of southern
Turkey is taken as evidence for the rise of a nascent plateau. Immediately adjacent to the high
Tauride mountains lie the Central Tauride Intramontane Basins, which are filledwith Miocene
and younger fluvio-lacustrine deposits, at much lower elevations than the highly uplifted ma-
rine Miocene rocks. The dynamic causes of this differential uplift are debated, but generally
thought to be a regional dynamic topographic effect of slab motions or slab break-off.

In this study, we aim to constrain the paleogeography of the Central Tauride by studying
marine (Aksu, Kopriicay and Manavgat)and intramontane (llgin, Altinapa andYalvag) basins
and to determine the role of the tectonics driving the formation of the high Miocene topog-
raphy in southern Turkey. Forthis purpose, paleomagnetic techniques (magnetostratigraphy
and vertical axis rotations) were applied on marine basins while we provide new data on
sedimentology and structure of continental basins, together with Ar/Ar age constraints. To
construct the temporal relationship between continental and marine basins, samples were col-
lected from andesitic lavas and volcaniclastic sediments in the continental basins and dated.
We determine an “’Ar/*’Ar age of 11.8 — 11.6 Ma (Serravallian) in Altinapa and Ilgin Basins.
In the marine Manavgat Basin, an almost 1 km thick squence was sampled with approxima-
tely 12 m resolution for magnetostratigraphic purposes and it appears that there is a 3 Myr
hiatus between Serravallian and Tortonian. A similar hiatus is found in the continental basins.
In addition to these studies, we paleomagnetically assess if and when vertical axis rotations
affected the Manavgat, Kopriicay, and Aksu Basins.In total, 520 oriented cores were sampled
at 40 sites distributed within Miocene—Pliocene marine sedimentary rocks. The results show
westward-convex oroclinal bending of the Central Taurides: the northern Koprii¢ay Basin ro-
tated ~20-30° clockwise, the Manavgat Basin underwent ~25—35° counterclockwise rotation,
and the Aksu Basin underwent no rotation since the Early-Middle Miocene. This bending was
accommodated by shortening in the West, and the formation of the intramontane extensional
basins in the east.

In this study, we consider evolution of the continental and marine basins in the region and the
vertical axis rotations, a Miocene paleogeography and tectonic history of the Central Tauride
were established. It is suggested that the possible dynamic driver causing the deformation
and uplift of the region may be the retreat of the Antalya Slab below the study area, imaged by
seismic tomography.

Keywords:Paleogeography, paleomagnetism, Central Tauride, marine basins, continental basins
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Tetis Kusagi igerisinde Dogu Anadolu Platosu, deniz seviyesinden ~2 km yiikseklikte olup,
olusumu Bitlis-Zagros kenedi boyunca kitasal ¢arpigsmayi takip eden sikisma ile iliskilendiril-
mektedir. Platonun biitiiniiyle deniz seviyesi izerine ¢gikmasi son 15 My i¢inde gergeklesmistir.
Son yillardaki jeofiziksel ¢alismalar Dogu Anadolu’da kabuk kalinliginin 40-50 km arasinda
degistigini, kabugun altinda ise litosferik mantonun ¢ok ince oldugunu veya hig¢ bulunmadigini
gostermektedir. Plato genis dlgiide Neojen ve Kuvaterner volkanik-tortul kayalarla kaplidir.
Platonun Neojen 6ncesi temelinin biitiiniiyle okyanusal yi1gisim karmasigindan olustugu gorii-
sii yayginca kabul edilmektedir. Temel kayalart geng ortii kayalart altinda baslica dort alanda
(Caldiran/Van, Tasligay-Diyadin/Agr1, Hinis-Tekman/Erzurum ve Ilica/Bingdl) yiizeylenmek-
tedir. Bu ¢aligma kapsaminda, Dogu Anadolu Platosu’nun temelinin niteligini ortaya koymak
amaciyla, Taslicay-Diyadin, Hinis-Tekman ve Ilica yorelerinde saha jeolojisi, petrolojik ve
jeokronolojik arastirmalar gergeklestirilmistir.

Temel kayalari, her ii¢ alanda da, baskin olarak baskalagim kayalarindan yapilidir. Baskalasim
kayalari Ilica bolgesinde list yesilsist fasiyesli iken, diger yorelerde birbirinden tektonik hat-
larla ayrilan yesilsist- ve amfibolit-/granulit-fasiyesli iki tektonometamorfik birimden olusur.
Tasligay-Diyadin yoresindeki iist amfibolit fasiyesli kisim egemen olarak ince mermer diizeyli
kalksilikat gnays, kuvarsit, metapelit ardalanmasi ve bunlar igerisine sokulmus metagranitler-
den olusurken, Hinis-Tekman yoresindeki kayalar %80 oraninda mermer, az oranda metapelit
ve metabazitten yapilidir. Metagranitlerin ilksel kayalarin yasi, magmatik zirkonlarla yapilan
yas tayinleri ile 445 My (Geg¢ Ordovisiyen) olarak smirlandirilmistir. Yiiksek sicaklik bas-
kalagiminin yas1 mika ve hornblend iizerinde yapilan **Ar/*Ar yas tayinleri ve bagkalagim
sirasinda biliylimiis zirkon, rutil ve titanitler {izerinde yapilan U-Pb yas tayinleri ile 82-85 My
(Geg Kretase: Santoniyen—Kampaniyen) olarak sinirlandirilmistir. Bagkalagim genel itibariy-
la sicaklik vurgulu olup, granulit fasiyesli alan ~800 “C ve 6-7 kbar altinda dengelenmistir.
Hinis-Tekman yoresinde yiiksek dereceli bagkalasim kayalar genis alanlart kapsayan, bagka-
lasim ile es yasli (80-85 My; Santoniyen—Kampaniyen) yay bilesenli gabro,kuvars monzonit
vetonalitler tarafindan kesilmektedir. Erken Maastrihtiyen ortak ortiilerinin varligi, ofiyolitik
kayalar ve metamorfiklerin Erken Maastrihtiyen dncesi (70-82 My) bir evrede tektonik olarak
bir araya geldiklerini gostermektedir.

Bu ii¢ yorede gozlenen kaya topluluklari, Dogu Anadolu Platosu’nun temelinin genel itibariyla
kitasal bir kabugu niteleyen kayalardan yapili oldugunu, yoredeki ofiyolitik kayalarin olasilik-
la, kuzeyde yer alan Izmir-Ankara-Erzincan kenet zonundan giineye dogru yerlesen allokton
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topluluklar oldugunu ortaya koymaktadir. Dogu Anadolu Platosu’nun metamorfik temel kaya-
lar1 olasilikla Menderes-Toros Blogu’nun doguya dogru uzantisini olusturmaktadir.

Bu ¢aligma, TUBITAK 114226 nolu proje tarafindan desteklenmistir.

Anahtar Kelimeler: Dogu Anadolu Platosu, metamorfizma, jeokronoloji, y1gisim karmasigi,
ofiyolit yerlesimi
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ABSTRACT

Within the Tethyan belt, the East Anatolian Plateau has an elevation of ca. 2 km above sea level.
Its formation is ascribed to convergence after the collision along the Bitlis-Zagros suture. The
emergence of the plateau above sea level occurred in the last 15 Ma. Geophysical studies within
the last two decades revealed crustal thicknesses of 40-50 km, and very thin nature or absence of
the lithospheric mantle beneath the plateau. The plateau is largely covered by Neogene to Quater-
nary volcanic and sedimentary rocks. The pre-Neogene basement is commonly thought to consist
entirely of oceanic accretionary complexes. The basement rocks are exposed mainly in four inliers
such as Caldiran (Van), Tash¢ay-Diyadin (Agri), Hinis-Tekman (Erzurum) and Ilica (Bingdl). We
have undertaken field geological, petrological and geochronological studies on three basement in-
liers from Taslhi¢ay-Diyadin, Hinis-Tekman and Ilica areas to constrain the nature of the basement
of the East Anatolian plateau beneath young cover.

The basement rocks in these three inliers are made up mainly of metamorphic rocks. The meta-
morphic rocks in the llica area are wholly of upper greenschist-facies. The metamorphic rocks in
the Taslicay-Diyadin (Agr1) and Hinis-Tekman (Erzurum) consist of greenschist-facies and amphi-
bolite- to granulite-facies tectono-metamorphic units, separated from each other by crustal-scale
tectonic contacts. The amphibolite-facies part in the Taslh¢ay-Diyadin region comprises calcsili-
categneiss, quartzite and metapelite alternation with minor marble layers intruded by a metagra-
nite, while in the Hinis-Tekman area it is dominated by marble (over 80 % of the outcrop area) with
minor metapelite and amphibolite interlayer. The protolith age of the metagranite is constrained
by U-Pb dating on igneous zircons as 445 Ma (Late Ordovician). Timing of the greenschist and
amphibolite- to granulite-facies metamorphism is constrained by Ar-Ar dating on mica and hornb-
lende, and U-Pb dating on metamorphic zircon, rutile and titanite as 82-85 Ma (Late Cretaceous:
Santonian—Campanian). Overall, metamorphism is temperature-emphasized. The granulite-facies
domain is equilibrated at ~800 °C and 0.6-0.7 Gpa. In the Hinmis-Tekman region, the high-grade
metamorphic rocks are intruded by subduction-related voluminous gabbro, quartz monzonite and
tonalite which are coeval with the peak of the metamorphism (80-85 Ma: Santonian-Campanian).
Ophiolitic rocks tectonically sit over the metamorphic and partially intrusive rocks. Both the me-
tamorphic rocks and intrusive rocks are in turn overlain by Early Maastrichtian reefal limestone,
suggesting exhumation and tectonic juxtaposition between 82 and 70 Ma.

The rock associations in these three basement inliers suggest the basement of the East Anatolian
plateau is made up of the continental crustal rocks, and ophiolitic rocks are probably related to
the northerly Izmir-Ankara-Erzincan suture. The metamorphic basement of the East Anatolian
Plateau probably represents the eastward continuation of the Menderes-Taurus block.

This study is financially supported byTUBITAK #114Y226.

Keywords: East Anatolian Plateau, metamorphism, ophiolite emplacement, accretionary complex

137



71. Tiirkiye Jeoloji Kurultay: 23-27 Nisan/April 2018 71* Geological Congress of Turkey
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Dogu Pontidler Mesozoyik boyunca Lavrasya’nin Tetis Okyanusuna bakan aktif giiney kena-
rinda bulunmaktaydi. Pontidler’e ait Jura yasli volkaniklastikler ve volkanik kayaglar kuzeye
dalan yitim zonu iizerindeki yay magmatizmasinin iiriinlerini temsil etmektedirler. Jura yas-
I1 volkaniklastik istifin ve volkanik kayaglarin Sakarya Zonu, Kirim ve Kafkaslar’da genis
alanlarda yayilim gostermesine ragmen sedimantasyonla es yasli bu magmatizmanin yasinin
sinirlar iyi belirlenememistir.

Bu ¢alisma kapsaminda Dogu Pontidler’e ait Jura yaslh volkaniklastik istiften derlen iki tane
kumtag1 6rneginden U-Pb kirint1 zirkon analizleri yapilmistir. Bu 6rneklerden bir tanesi Jura
istifinin Ge¢ Karbonifer yasl Glimiigshane Graniti iizerine uyumsuzlukla gelen en alt seviye-
lerinden alinmustir. Bu kumtaginin ¢okelme yasi, iizerine gelen Ammonitiko Rosso tipi kar-
bonatlarindan dolay1 Sinemuriyen- Pliyensbahiyen olarak sinirlandirilabilir. Bu 6rnekten elde
edilen kirmti zirkon yaglar1 193 Ma (Erken Jura, Sinemuriyen) ve beklenmedik sekilde 203 Ma
(Geg Triyas, Resiyen)zamaninda belirgin pik yaslar1 vermistir. Bu durum kaynak alandaki Geg
Triyas ve Erken Jura magmatizmasinin varligina isaret etmektedir. Jura yasl istifin tist kesi-
minden derlenen diger 6rnege ait U-Pb kirint1 zirkon yaslar ise 180-158 Ma araliginda en be-
lirgin ve en geng popiilasyona sahiptir. U-Pb kirint1 zirkon yaglar birlikte degerlendirildiginde
Jura volkaniklastik istifinin yaginin Erken Jura’dan (Sinemuriyen) Geg Jura’ya (Oksfordiyen)
kadar devam ettigini gostermektedir.

Permo-Triyas yitim ve buna bagli deformasyon olaylar1 genellikle Paleo Tetis Okyanusu’nun
kapanmas1 ve Neo-Tetis Okyanusu’nun ag¢ilmasini temsil eden Kimmerid Orojenezi ile ilig-
kilendirilmistir. Fakat, Permo Triyas yitim olaylarina bagli olarak gelismesi beklenen Per-
mo-Triyas yay magmatizmasi heniiz bilinmemektedir. Bu ¢aligmada elde edilen kirint1 zirkon
yaslari literatiirdeki zirkon yaslari ile birlikte degerlendirildiginde Triyas-Geg Jura (250-158
Ma) zamaninda Lavrasya’nin giiney kenari boyunca aktif olan bir yay magmatizmasinin
varligina isaret etmektedir.

Anahtar Kelimeler:U-Pb zirkon yaslari, Jura yay magmatizmasi, Ge¢ Triyas yay magmatiz-
mas1, kaynak alan, Dogu Pontidler, Tetis Okyanusu.
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ABSTRACT

The Eastern Pontides were located at southern active margin of Laurasia facing the Paleo-Tet-
hyan Ocean in the south during Mesozoic time. Jurassic volcaniclastic sediments and volcanic
rocks of the Pontides represent products of the arc magmatism above a north-dipping subdu-
ction zone. Despite the wide distribution of the Jurassic volcaniclastic/volcanic succession in
the Sakarya Zone, the Crimea and the Caucasus, the precise age of the Jurassic volcaniclastic
sequence and that of the syn-sedimentary magmatism are poorly constrained.

Here, we present U-Pb detrital zircon ages from two Jurassic volcaniclastic sandstones of the
Eastern Pontides. One sample is taken from the base of the Jurassic succession unconformably
overlying the Late Carboniferous Giimiishane granite. Depositional age of this sandstone is
can be constrained as late Sinemurian-Pliensbachian according to the fauna of the overlying
Ammonitico Rosso type carbonates. Detrital zircon grains from this sample yielded U-Pb age
peak of 193 Ma (Early Jurassic, Sinemurian) and an unexpected peak of 203 Ma (Latest Tri-
assic, Rhaetian) indicating existence of Late Triassic and Early Jurassic magmatism in the
source area.The upper part of the Jurassic succession yielded a youngest U-Pb age cluster
of 180-158 Ma. U-Pb detrital zircon ages indicate that the age of the Jurassic volcaniclastic
succession extends from Early Jurassic (Sinemurian) to Late Jurassic (Oxfordian).

The Permo-Triassic subduction and deformation events are commonly attributed to the Cim-
meride Orogeny, leading to closure of the Paleo-Tethys Ocean and opening of Neo-Tethys.
However, a Permo-Triassic magmatic arc related to the Permo-Triassic subduction has not
been documented. The detrital zircon ages from this study together with those from the lite-
rature indicate presence of an arc magmatism on the southern margin of Laurasia during the
Triassic and Late Jurassic (250-158 Ma).

Keywords:U-Pb zircon ages, Jurassic arc magmatism, Late Triassic arc magmatism, prove-
nance, Eastern Pontides, Tethys.
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GUNEY INDIO DAGLARI’ NIN TEKTONIK EVRIiMI,
BATI TEKSAS: LARAMIYEN OROJENEZI VE
YAY VOLKANIZMASINDAN ‘BASIN AND RANGE’
GENISLEMESINE

Mehmet Sahin
Tiirkiye Petrolleri Arama Daire Baskanligi, Ankara, Tiirkiye

(mehmettpao@gmail.com)
oz

Bu ¢alisma, Teksas’ daki Giiney Indio Daglar’ ndaki ‘UTEP Indio Daglar1 Arastirma Istasyo-
nu’ nun giiney kisminda Laramiyen Orojenezi’ nin sikigsma rejimini, iliskili olan yay volka-
nizmasina ge¢isini ve ‘Basin and Range’ genisleme deformasyonunu arastirmaktadir. Bunun
icin, hava fotografciligi ve uydu goriintiilemesi kadar fay ve tabaka dlgiimleri, birim iliskileri
ve fay kinematik gostergeleri gibi yapisal ve stratigrafik unsurlar 1:20,000 dlgeginde detaylh
haritalanmistir. Uygun olan yerlerde, faylarin kinematigi ve geometrisi belirlenmis ve enine
jeolojik kesitler yapilmustir.

Sonuglar, Kretase birimlerinin sikisma ve genisleme rejimi deformasyonlarindan etkilendigini
gostermektedir. Senozoyik volkanik kayalarinin ise sadece normal ve listrik normal faylar
tarafindan kesildigi, ancak sikisma deformasyonuyla iligkili olan bindirme ve kivrimlanma-
dan etkilenmedigi gdzlemlenmistir. Kretase ve Senozoyik birimleri arasindaki bu tezat durum,
kivrimlanmis ve bindirmelerle kesilmis Kretase kayalari ile daha geng Senozoyik volkanik ka-
yalar1 arasindaki agisal bir uyumsuzlukla ortaya ¢ikmaktadir. Bu durum, ¢alisilan alandaki La-
ramiyen Orojenezi’ nin, en yaslt volkanik kayanin olugmasi 6ncesinde sona ermesi gerektigini
gostermektedir. Kretase kayalarini etkileyen baskin Laramiyen deformasyon, agisal uyumsuz-
luk iizerindeki en yaslh volkanik birim olan Hogeye Tuff (zirkonlardaki U/Pb yaslandirmasiyla
38.02+0.99 Ma olarak yaslandirilmistir) ¢cokelimi dncesinde durmus olmalidir.

Onceki caligmalar ve bu arastirma 1s18inda, Indio Fayi’nin yiiksek agili oblik normal fay
oldugu ortaya konmustur. Ancak, bu fayin derinde 6nceden var olan bir detagsmana ya da bir
zayiflik zonuna baglanarak listrik bir normal fay olmak {izere evrim ge¢irdigi belirlenmistir.

Geniglemeli deformasyon, en gen¢ deforme olan gruplanmamuis teras ¢akillarinin yasi kadar
genctir. Gruplanmamus teras ¢akillarinin yasiin belirlenmesine imkan veren higbir fosil bu-
lunmamustir, ancak hemen altindaki birim olan Bolson Fill” in yaginin daha 6nceki ¢aligmalar-
da Kansan olabilecegi yorumlanmistir. Bu nedenle, haritasi ¢ikarilan alanda genisleme dénemi
1.65 Ma — 0.7 Ma B.P’ den daha gengtir.

Anahtar Kelimeler: ‘Basin and Range’ Geniglemesi, Laramiyen Orojenezi, genisleme sis-
temleri, sikigsma ve biizligme sistemleri, yay volkanizmasi
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TECTONIC EVOLUTION OF THE SOUTHERN PORTION OF
THE INDIO MOUNTAINS, WEST TEXAS: FROM LARAMIDE
OROGENY AND ARC VOLCANISM TO BASIN AND RANGE
EXTENSION

Mehmet Sahin
Exploration Department of Turkish Petroleum, Ankara, Turkey
(mehmettpao@gmail.com)

ABSTRACT

This study investigates the contractional deformation of Laramide, the transition to associated
arc volcanism, and the extensional deformation of Basin and Range in the southern part of
the UTEP Indio Mountains Research Station, southern Indio Mountains, Texas. This involved
detailed mapping at a scale of 1:20,000 of structural and stratigraphic elements such as fault
and bed attitudes, unit contacts, and fault kinematic indicators, as well as the use of aerial
photography and satellite imagery. Where possible, kinematics and geometry of faults were
determined and series of structural cross-sections across the region were constructed.

Results indicate that the Cretaceous rocks show several types of contractional structures that
are cut by extensional normal faults, likely associated with the Basin and Range extensional
faulting. The Cenozoic volcanic rocks are cut by extensional structures (some normal and
listric normal faults), but they were not affected by thrusting and folding related to the contra-
ctional deformation. This contrast is manifested by an angular unconformity between folded
and thrusted Cretaceous rocks and younger Cenozoic volcanic rocks. This suggests that the
Laramide shortening in the area must have ceased before the occurrence of the oldest volcanic
rock in the area. The Hogeye Tuff, the oldest volcanic rock above the angular unconformity, is
dated at 38.02+0.99 Ma by U/Pb dating of zircons, and the dominant Laramide s contractional
deformation observed in Cretaceous rocks must have ceased before the age of Hogeye Tuff in
the mapping area.

Applying an extensional fault-bend fold model to the Indio Fault with current and previous
measurements and observations, it is possible that the Indio Fault initiated as a high-angle
oblique normal fault, but evolved to become a listric normal fault, which may be linked to a
pre-existing detachment or a major unconformity at depth.

Extensional deformation is as young as the age of youngest deformed gravel deposition, which
is the undivided group of terrace gravels. No fossils were found that would allow age deter-
mination of the undivided group of terrace gravels; however, the age of the Bolson Fill is
interpreted to be as young as the Kansan-age by Underwood (1962); so the recent extensional
period could be younger than 1.65 Ma — 0.7 Ma B.P. in the mapping area.

Keywords: Arc volcanism, ‘Basin and Range’ Extension, compressional and contractional sys-
tems, extensional systems, Laramide Orogeny
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MEVCUT NORMAL FAY DOKUSUNUN SUPERIMPOSE
KIVRIMLANMAYA ETKILERi: BEKAHIR ANTIiKNALI,
ZAGROS KIVRIM KUSAGI

N. Bozkurt Ciftci
Genel Energy AS., Next Level Is Merkezi, Ankara, T tirkiye
(bozciftcil@gmail.com)

0z

Bekhair Antiknal’i Kuzey Irak bolgesinin Zagros kivrim kusaginda yer alir ve Zagros dag
kusagi ile Mezapotamya 6n kitast arasindaki yaklasik siniri olusturur. Yapi, KB-GD ile D-B
arasinda degisen dogrultusu, 70 km uzunlugu ve 3 ilal0 km arasinda degisen genisligi ile
bolgedeki 6nemli morfolojik unsurlardan birtanesidir. Yapiin kanatlart Tersiyer ¢okeller
tarafindan ortiilmis, ¢ekirdeginde ise yersel olarak Kretase birimler yiizeylemistir. Yapinin
eksen izi boyunca belirgin donmeler gézlenmektedir. Bu dénmeler yapiy1 birbirinden dog-
rultu degisimleri ve yiikseklik farkliliklar ile ayirt edilebilen segmanlara bolmektedir. Yapi
tizerinde agilan sondaj kuyular1 ve yeralt1 verileri, bu segmenlar arasinda belirgin yapisal tarz
degisimleri ile bindirme yonii ve hazne kaya igeriklerinde farkliliklar belirlemistir.

Bekhair antiknali ve civarinda ylizeyleyen Tersiyer birimler, Zagros fazina ait Ge¢ Miyosen
yasl sikigmali defromasyondan yogun olarak etkilenmiglerdir. Ancak Tersiyer birimler,Krete-
se’de olusan ve KD-GB dogrultulu normal faylar iceren gerilmeli deformasyonu 6rtmekte ve
yilizeyde gozlenmesini engellemektedir. 2 ve 3 boyutlu yansimali sismik veriler, bu gerilmeli
deformasyon dokusunu Bekhair Antiknali civarinda, 6zelikle daralmali deformasyonun daha
sinirl gelistigi alanlarda, Geg Kretase yasli biiytime istifleri ile birlikte ortaya koymaktadirlar.
Bazi alanlarda bu normal faylarin neotektonik dénem ile terslendigi veya yanal atimli fay
ozelligi kazanarak tekrar aktiflestigi yoniinde veriler de bulunmaktadir.

Ust iiste gelen Geg Kretase yash gerilme ve Geg¢ Miyosen yasli sikisma fazlar1, Bekhair An-
tiknali’nin ekseni boyunca degisim gdsteren bilesik yapisint olusturmustur. Antiknal, yapinin
ekseninden yiiksek agili sapma gosteren en az ii¢ farkli normal fay blogu iizerinde geligmistir.
Bu bloklar, antiknal ekseni boyunca gozlenen segmanlar ile ortiismektedir. Zagros fazina ait
sikismanin baslamasi ile birliktenormal fay bloklar1 birbirlerine gére sinirli yanal ve rotasyo-
nel hareket kazanarakdaralmayifarkl yapisal tarzlarda kasilamiglardir.

Anahtar Kelimeler: Normal fay, Zagros Kivrim Kusag1
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IMPACT OF PREEXISTING NORMAL FAULTS ON
SUPERIMPOSED FOLDING: BEKAHIR ANTICLINE, ZAGROS
FOLD AND THRUST BELT

N. Bozkurt Ciftci
Genel Energy A.S., Next Level fsMerkezi, Ankara, Turkey
(bozciftcil@gmail.com)

ABSTRACT

The Bekhair Anticline is located on the Zagros fold-thrust belt in the northern Iraq region and
defines the south-western limit of the Zagros mountain front adjacent to predominantly unde-
formed sediments of the Mesopotamian foreland. Trending NW-SE to E-W, the structure is a
significant geomorphologic feature extending 70 km long and 3 to 10 km wide. The flanks of
the anticline are buried under theTertiary deposits and the Cretaceous units arelocally obser-
ved at the core. There are number of kinks along the axial trace of anticline which divides the
structure into distinct segments with trend and relief variations. The subsurface data and the
wells drilled to date revealed variation of structural style, direction of vergence and reservoir
fluid content along the anticline.

The Late Miocene contractional deformation pattern of the Zagros phase is well observed
within the Tertiary deposits exposing in the vicinity of the Bekhair anticline. However, a Cre-
taceous extensional system comprising NE-SW oriented normal faults are buried under the
Tertiary units and are not observed at the surface. 2D and 3D reflection seismic data provide
very convincing evidence of this extensional deformation pattern around the Bekhair Anticline
with stratigraphic expansion in the Late Cretaceous. There are further evidences that these
normal faults are inverted or reactivated in a strike-slip manner during the neotectonic period.

The superimposed phases of Late Cretaceous extension and Late Miocene contraction resulted
in the composite nature of the Bekhair anticline with significant along strike variations. The
anticline was developed over at least three normal fault blocks that are oriented at high angle
to the anticline trend. These fault blocks spatially overlap with the distinct segments of the
anticline. Upon initiation of the Zagros contraction, each of these normal fault blocks accom-
modated the contraction in a slightly different structural style along with minor strike slip and
rotational block movements.

Keywords: Normal fault, Zagros fold-thrust belt
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ANADOLU’DAN BiR VAKA CALISMASI
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AMS teknigi neredeyse her ¢esit kayag¢ grubu iizerinde (¢izgisellik ve dilimlenmenin olma-
dig1 durumlarda bile) uygulanabilir ve bir kaya hacmi igerisindeki petro-dokularin/kristalle-
rin/tanelerin oryantasyonlarinin tahribatsiz bir sekilde tanimlanmalarina olanak saglar. Bu tip
elementlerin maksimum anizotropi yonleri rejyonal/lokal tekonik yiiklerle iliskili gerilmelere
baglidirlar, bundan dolay1 anizotropi yonleri esas olarak bir bolgede hakim olan deformasyon
tipleri ve iligkili fay, kivrim gibi yapisal unsurlar hakkinda ¢ikarimlarda bulunabilmemize
yardimet olurlar.

Bu calismada, Haymana Antiklinali isimli bir kivrima odaklanilmistir ve bu kivrim iizerindeki
bir ¢ok hat iizerinde daralma oranlarinin AMS sekil parametresi (T) yontemiyle hesaplanmasi
amaclanmistir. Bu parametre AMS-gerilme korelasyonu olarak tanimlanabilir ve esas itibariy-
le manyeto-dokusal yapilarin dlgiilebilir gerilme hesaplarina baghdirlar ki bu hesaplama da
farkli anizotropi asal eksenlerinin 6rnek igerindeki kiimelenme derecelerini esas alir.

Haymana Antiklinali tizerindeki daralma oranlarinin hesaplanmasi i¢in kivrim tizerinde farkl
hatlar {izerinden 634 yonlii delgi 6rnegi 6 farkli lokasyondan alimmuistir ve bu drneklerin AMS
ozellikleri belirlenerek AMS-gerilme korelasyonu hesaplarina goére %20 ve %27 arasinda
degisen daralma oranlar1 bulunmustur. Bu oranlar ayrica balans edilmis /dogrulanmis ve or-
nekleme hatlart iizerinden gecen jeolojik kesitlerle (~500 adet tabaka 6l¢limii ve formasyon
sinirlarina dayali olarak hazirlanmis) kontrol edilmistir. Sonug olarak, daralma oranlarindaki
tutarli olmayan degerler kivrimin geometrisiyle/kivrimin igsel kinematik o6zellikleriyle
iligkilendirilmistir ve AMS tabanli hesaplamalarin balans edilmis kesitlerden gelen sonuglarla
uyumlu oldugu belirlenmistir.

Bu c¢alismada elde edilen sonuglar ayrica Haymana Antiklinali’nin boélgedeki daralma
olaylarinin temel nedeni olarak diisiiniilen Neotetis Okyanusunun kapanimi ve ardindan ger-
¢eklesen kitasal carpisma olaylart zamaninda beklenenin aksine diisiik oranlarda daraldigini
gostermektedir.

Anahtar Kelimeler: Manyetik duyarlilik anizotropisi, balanslanmis kesit daralma orani, Hay-
mana Antiklinali, Orta Anadolu.
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RELATIONSHIP BETWEEN SHORTENING RATIO
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OF MAGNETIC SUSCEPTIBILITY (AMS): A CASE STUDY
FROM THE HAYMANA BASIN, CENTRAL ANATOLIA, TURKEY
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ABSTRACT

The AMS technique is applied on nearly all types of rocks (even absence of lineation and
foliation) and provides a non-destructive description about the orientations of petro-fabrics/
crystals/grains in a volume of rock. Maximum anisotropy directions of such elements are sup-
posed to be associated with the strain caused by the regional/local tectonic load, therefore the
anisotropy directions mainly allow us to make interpretation about the prevailed deformation
styles of a region and resultant structural products such as folds and faults.

In this study, we focused on a fold, the Haymana Anticline, and aimed to calculate shortening
ratios along various traverses of the fold by AMS shape parameter (T) which is basically de-
scribed as AMS-Strain correlation and is based upon finite strain calculations of magnetofab-
ric structures by figuring out the degree of clustering of the different anisotropy principle axes.

In order to calculate shortening ratios on the Haymana Anticline, 634 oriented core samples
from 6 individual sites locating on the different traverses of the Haymana Anticline were col-
lected. Then their AMS properties were determined and shortening ratios were calculated as
between 20% to %27 by AMS-Strain correlations and these results were checked by balanced/
validated cross-sections (created based on ~500 bedding attitudes and formation boundar-
ies) passing over the sampling sites. Consequently, the inconsistent shortening ratios were
attributed to geometry/internal kinematic features of the fold and AMS-based shortening cal-
culations were determined as consistent with the results of balanced cross-sections.

Our results also indicate that the Haymana anticline, contrary to expectations, was shortened
in lesser ratios during the closure of the Neotethys Ocean and subsequent continental collision
events, which are considered as the main driving mechanisms behind the shortenings in the
region.

Keywords: Anisotropy of magnetic susceptibility, balanced cross-section, shortening ratio,
Haymana Anticline, Central Anatolia.
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07/

Tiirkiye’deki en genis ve en 6nemli karstik alan olan Toros Daglar1 tektonizmadan dolay1
kuvvetli bir sekilde karstlagmaya ugramistir ve buna bagli olarak bolgedeki karstik sekiller
cizgisel bir uzanim gostermektedir. Anamas Dagi, Anadolu’daki en karmasik tektonik yapi-
larindan bir tanesi olan Isparta Acist’nin kuzeyinde bulunan ve kenar kesimleri yiiksek acili
normal faylarin neden oldugu yiiksek egimli yamagclar ile sinirlandirilmis bir horsttur. Calisma
alan1 Anamas-Akseki otoktonu igerisinde yer alir. Genel olarak platform tipi karbonatli kayag-
lardan meydana gelen Anamas Dagi tist kesimindeki platoluk alanlar yogun sekilde ¢oziinme
dolinleri ile kaplanmistir. 1/25000 6lgekli topografya haritalarina gore kiitle iizerinde 10652
dolin tespit edilmistir ve her bir dolinin en iist kapali kontur egrisi CBS ortaminda poligon ola-
rak sayisallastirilmigtir. Ardindan bu poligonlar araciligiyla her bir sekle ait uzun eksen, kisa
eksenleri ¢izilmis ve uzama orant hesaplanmistir. Ayrica uzun eksen azimutlarina gére dolin
yonelimleri belirlenmis ve bu yonelimlerin alansal dagilisindaki farkliliklari ortaya koymak
amacityla, 2.5x 2.5 km’lik gridler kullanilarak, 111 adet giil diyagrami olusturulmugtur. Uzama
orant Anamas Dag1’nin merkezinden gecen bindirme fay1 dogrultusu boyunca artis gostererek
sekillerin daha eliptik bir bicim almalarin1 saglamistir. Elde edilen analiz sonuglaria gore
dolinlerin uzun eksen yonelimleri bu bdlge icerisinde bir yay geometrisi gostermektedir ve bu
yay, KB-GD dogrultulu Isparta A¢ist dogu kanadinin uzanimina paraleldir. Tespit edilen ge-
ometri, jeoloji haritalarinda gdsterilen bindirme hatlart ile birebir uyumlu olmamakla birlikte
elde edilen sonuglara gore, bolgedeki uzama orani ve yonelim acilart Anamas Dag1 tizerindeki
bindirme hattinin yapist hakkinda katki saglayacak niteliktedir.

Bu galisma Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) tarafindan
115Y580 nolu proje kapsaminda desteklenmistir.

Anahtar Kelimeler:Bindirme fayi, dolinmorfometrisi, Anamas Dag1, Toros Daglari.
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GIS BASED MORPHOMETRIC ANALYSIS APPLICATIONS
THROUGH A DISTRIBUTION LINE INTHE NORTH OF
ISPARTAANGEL: A CASE STUDY FROM MT. ANAMAS.

Mehmet Furkan Sener’, Muhammed Zeynel Oztiirk’, Mehmet Sener®,
Mesut Simsek*

“Department of Geography, Faculty of Arts and Sciences, Nigde Omer Halisdemir
University, Nigde, Turkey

*Department of Geological Engineering, Faulty of Engineering, Nigde Omer Halisdemir
University, Nigde, Turkey

¢ Department of Physical Geography, Graduate School of Social Sciences, Istanbul
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(mehmetfurkansener@hotmail.com)

ABSTRACT

The Taurus Mountains which is the largest and most important karstic terrain of Turkey, is
highly karstified and karstic landforms follow structural lineaments due to tectonism. Mount
Anamas is a horst limited by steep slopes andis located at the northeastern segment of the
Isparta Angle which is one of the most complex tectonic structure in Anatolia. Study area lo-
cated within the Anamas-Akseki platform. This platform is composed mainly of autochthonous
platform-type carbonated rocks. The gentle slope of mount surface is heavily covered with
solution dolines. 10,652 dolines were detected on Mount Anamas as a result of examining the
1/25000 scale topography maps and the uppermost closed contour lines of dolines were digi-
tized as polygons in the GIS. The long and short axes of dolines were drawn and elongation
ratios (R,) calculated with the aid of polygons. Additionally, the orientation angles of dolines
were calculated as an azimuth of the long axis. 111 rose diagrams were created from the 2.5
x 2.5 km grids in order to illustrate the difference in distribution of the long axis orientations.
The elongation ratios are increased and dolines are become more elliptical shape around th-
rust belt passing through the center of the plateau. According to the obtained analysis results,
the long axis orientations of dolines show an arc geometry within this region and this arc is
parallel to the eastern part of the NW-SE direction Isparta Angle. The determined geometry is
not exactly compatible with the overlay lines shown in the geological maps but according to
the results obtained, the elongation ratio and the tendency angles in the region will contribute
to the structure of the thrust belt on Anamas Mountain.

This study was supported by the Scientific and Technological Research Council of Turkey (TU-
BITAK) (Project number: 115Y580).

Keywords: Thrust fault, doline morphometry, Mount Anamas, Taurus Mountains.
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TECTONOMETAMORPHIC EVOLUTION
OF THE RHODOPE MASSIF

Ivan S. Zagorchev
Geological Institute, Bulgarian Academy of Sciences

(i_zagorchev@geology.bas.bg)

ABSTRACT

The Rhodope Massif represents a thickened crustal lens situated in the core of the Balkan Pen-
insula. Its position as a complex tectonic edifice within the Alpine Morava-Rhodope Tectonic
Zone (MRTZ) has been a source of different and often contradictory interpretations during
more than 150 years of geological studies.

The MRTZ obtained its present shape in late Cretaceous times when a volcanic arc with int-
ra-arc basin (Srednogorie Zone) has been superimposed over older structures. The Sredno-
gorie Zone contains several crystalline basement fragments (Ihtiman, Central Sredna-gora,
Sakar and Strandzha crystalline blocks) with Cadomian amphibolite facies relicts and Hercy-
nian granite plutons. The MRTZ also consists of a number of crystalline-cored units the most
important being the Morava, Struma, Ograzhden, Rila-West Rhodope, East Rhodope and Pi-
rin-Pangaion units, the last three belonging to the Rhodope Massif's.s. The metamorphic rocks
of the Rhodope Massif are referred to two (Prerhodopian and Rhodopian) supercomplexes.
The Rhodopian supercomplex consists of one varied (Rupchos) and one metapsammitic-me-
tacarbonate (Bachkovo-Asenovgrad) complex. The metamorphism of all Rhodope complexes
corresponds to moderate temperature and pressure conditions, i.e., to the amphibolite facies
although relicts of higher-grade (eclogite and granulite) metamorphic events are also pre-
sent. The Prerhodopian supercomplex and the Rupchos complex contain relicts from Neo-
proterozoic (Cadomian) rocks, and are affected by Hercynian (320-290 Ma) metamorphism
and granitoid magmatism. Jurassic (c. 160-140 Ma) and Cenozoic (60-54, 44-42 and 35-30
Ma) metamorphism and anatexis are irregularly overprinted. The pre-Cenozoic metamorphics
have been covered and sealed by Cenozoic sedimentary and Priabonian-Oligocene volca-
no-sedimentary and volcanic rocks.

The Bachkovo-Asenovgrad complex is known only from the lowermost (Pirin-Pangaion) unit
of the Rhodope edifice, and from the Rila-West Rhodope unit. The presumable Neoproterozoic
evolution of its protoliths is interpreted as a gradual transgression with initial sedimentation
of mature psammites followed by a volcano-sedimentary association passing into a carbonate
platform. No traces of Cadomian tectonometamorphism have been detected. Hercynian meta-
morphism, anatexis and granitoid magmatism are proven in the lowermost (Pirin-Pangaion)
unit whereas the Rila-West Rhodope unit suffered extensive Jurassic metamorphism and ana-
texis.

The Rhodope Massif has been formed as a thickened crustal lens to the South of the Hercynian
belt together with the other Peri-Gondvanan crustal fragments of the area. During most of the
Mesozoic and the beginning of the Cenozoic being covered by huge thrust sheets it remained
within lower and middle crustal position in these times. It has been strongly influenced by
the northward subduction of the Vardar Zone at South whereas to the North sedimentation

151



71. Tiirkiye Jeoloji Kurultay: 23-27 Nisan/April 2018 71* Geological Congress of Turkey

of Peri-Tethyan character with several breaks and hiatuses persisted. Gradual exhumation
proceeded during the Cenozoic. The slab subsidence and break-off in late Eocene to early
Oligocene times favored a massive thermal and fluid influx that transformed the massif into a
hot core. Combined with the extension and exhumation processes this extensive input led to the
coexistence of shallow marine and terrestrial basins with comparatively shallow-crust level of
anatexis, granitoid magmatism, and remarkable bimodal volcanism.

Keywords: Morava-Rhodope Tectonic Zone, Cadomian relicts, Hercynian and Alpine evolu-
tion
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MIiYOSEN YASLI YENIDERE FORMASYONUNUN (AYDIN-
MUGLA-DENIZLI) STRATIGRAFiSI, FASIYES OZELLiKLERI
VE BOLGESEL ONEMIi

Ilker Sengiiler, Hiiseyin Aydin®
*MTA Genel Miidiirliigii Enerji Hammadde Etiit ve Arama Dairesi, Ankara
"MTA Ege Bélge Miidiirliigii, Izmir
(ilkersenguler@gmail.com)

0z

Giineybati Anadolu, komiir olusumlari agisindan tilkemizin 6nemli bir bolgesidir. Bu ¢alismada
Aydin-Mugla-Denizli ¢cevresinde yiizeyleyen ve degisik seviyelerinde kdmiir iceren Miyosen
yash Yenidere formasyonunun stratigrafisi ve fasiyes 6zellikleri incelenmistir. Bu inceleme-
lerde MTA Genel Midiirliigii tarafindan yiiriitiilen komiir arama projeleri kapsaminda yapilan
sondaj verileri kullanilmis ve ilgili literatiir kapsaminda degerlendirilmistir.

Buna gore, Yenidere formasyonu boélgede uyumsuz olarak Oligosen yaslt Mortuma formasyo-
nu tizerine gelir ve Miyosen yash Kiinar formasyonu ile resifal karakterdeki eslenigi olan Kale
formasyonu tarafindan yine uyumsuz bir dokanakla iizerlenir. incelenen sondajlarda Yenidere
formasyonunun tabani sarimsi gri-kizil kahverengi ¢akiltasi diizeyleri ile baslar ve iiste dogru
sarims1 kahverengi-gri renkli ¢akiltas1 ve cakilli-siltli kumtas: ile devam eder. Ust seviyelerin-
de ise linyit izleri ve organik kalintilar iceren gri renkli silttagi-kumtasi ardisimi yer alir. Cakil-
tast seviyelerinde taginmis linyit parcalarina rastlanir. Ayirtlanan fasiyesler aliivyon yelpazesi,
orgiilii irmak ve menderesli irmak fasiyes topluluklarimi temsil etmektedir.

Yenidere formasyonunun orta seviyelerinde gri, sarimsi kahverengi-gri renkli kumtasi, ¢akilta-
st, kiltas, silttasi ve linyit iceren birim yer alir. Gri renkli kumtasi, kiltasi ve silttasi ile birlikte
bulunan linyit katmanlar1 ve bloklar1 eski ¢aligmalarda “linyitli kumtagi” olarak adlandirilmis-
tir. Birim igerisinde ayirtlanan fasiyesler menderesli akarsu ve kiy1 ovasi ile lagliner karasal
ortamlara karsilik gelen fasiyes topluluklarini temsil etmektedir.

Yenidere formasyonunun en {ist seviyelerinde sarims1 kahverengi-gri renkli ¢akiltasi, kumtasi,
silttagi ardisimi yer alir. Birimin igerdigi fasiyesler delta ve akarsu ortamlarina karsilik gelen
fasiyes topluluklarini temsil etmektedir.

Anahtar Kelimeler: Yenidere formasyonu, Miyosen, Stratigrafi, Fasiyes, Aydin-Mugla
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STRATIGRAPHY AND FACIES CHARACTERISTICS OF
MIOCENE AGED YENIDERE FORMATION (AYDIN-MUGLA-
DENIZLI) AND REGIONAL IMPORTANT

Ilker Sengiiler:, Hiiseyin Aydin®
“MTA Genel Miidiirliigii Enerji Hammadde Etiit ve Arama Dairesi, 06800 Ankara
"MTA Ege Bélge Miidiirliigii, Izmir
(ilkersenguler@gmail.com)

ABSTRACT

Southwest Anatolian region is an important region for which bears considerable coal occur-
rences. The stratigraphy and facies characteristics of Miocene aged Yenidere formation, which
is exposed around of Aydin, Mugla and Denizli and bears coals in its various levels, are reve-
aled. In these studies, drilling data made within the scope of coal exploration projects carried
out by the General Directorate of MTA have been used and evaluated in the related literature.

Yenidere formation lies over Oligocene Mortuma formation in the region unconformably. Ye-
nidere formation is overlain by Miocene Kunar formation and its reefal counterpart, Kale
formation unconformably.

The unit at the bottom of Yenidere formation begins with yellowishgray-redbrown conglome-
rate levels in the lower and upward lasts with yellowishbrown-gray colored conglomerate and
pebbly-silty sandstone. There is an intercalation of gray siltstone-sandstone bearing traces
of lignite and organic remnants. Some lignite fragments are observed in conglomerate levels.
Differentiated facies represent groups corresponding to alluvial fan, braided river and mean-
dering river environments.

There is a unit bearing gray, yellowishbrown-gray colored sandstone, claystone, siltstone and
lignite. Lignite layers and blocks exposed with gray colored sandstone, claystone and siltstone
are called as “lignite-bearing sandstone” in previous studies. The facies differentiated with
in the unit represent facies groups corresponding to meandering river and coastal plain with
lagoonal terrigenous environments.

There is an intercalation of yellowishbrown-gray colored conglomerate, sandstone and silts-
tone in the uppermost levels of Yenidere formation. The facies in which the unit includes rep-
resent facies groups corresponding to deltaic and fluvial environments.

Keywords: Yenidere formation, Miocene, Stratigraphy, Facies, Aydin-Mugla-Denizli
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SOMA HAVZASI’NDAN (BATI ANADOLU) PALEOMANYETIK
VE KINEMATIK VERILER: iZMiR-BALIKESIiR TRANSFER
ZONU’NUN KUZEYE DEVAMI iLE ILGILI IPUCLARI

Jan Westerweel?, Bora Uzel®, Cornelis G. Langereis *, Nuretdin Kaymakecr*,
Hasan Sozbilir’

« Utrecht Universitesi, Fort Hoofddijk Paleomanyetizma Laboratuvari, 3584-CD Utrecht,
Hollanda
b Dokuz Eyliil University, Department of Geological Engineering, TR-35160 Izmir, Turkey
¢ Middle East Technical University, Department of Geological Engineering, Ankara, Turkey

(janwesterweel@outlook.com)
oz

Menderes ve Kiklad ¢ekirdek kompleksleri arasindaki genisleme farkini ileten izmir — Balike-
sir Transfer Zonu (IBTZ), Bat1 Anadolu’daki en énemli tektonik yapilardan biridir. IBTZ nin
giiney boliimii, kinematik ve jeolojik evrim agisindan net bir sekilde ortaya konulmus olmasi-
na ragmen , kuzeye devami ise heniiz ¢alisilmamistir. Bu alan Bat1 Anadolu’nun tektonik ev-
rimini bir biitiin olarak anlasilmas1 i¢in ¢ok kritik oldugu gibi, ayrica IBTZ ve Kuzey Anadolu
Fay Zonu arasindaki olast bir iliskinin de saptanmast agisindan oldukg¢a énemlidir.

Bu projenin ana amacini IBTZ’nin kuzeye olan devamimin Soma Havzasi civarindaki jeolo-
jik gecmisini ortaya koymak olusturur. Bu sebeple ¢alisma alanindan yeni ve oldukga genis
sayilabilecek bir paleomanyetik ve yapisal veri seti toplanmistir. 15 lokasyondan alinan 432
paleomanyetik 6rnek ve 15 lokasyondan alinan 155 kinematik veri analizi, Soma Havzasi’nin
Miyosen’ den giinlimiize dek en az ligrotasyonel/deformasyonel fazin etkisi altinda kaldigim
gosterir. {1k faz boyunca deformasyon KD-GB uzanimli transcurrent tektonik ile karakterize
olur ve bu déonemde erken Miyosen yash kaya birimleri saat yoniinde 25° rotasyona ugrar.
IBTZ boyunca gézlenen ikinci deformasyon fazinda ise, bolgedeki litolojilerin manyetik du-
yarlilik agisindan ¢ok saglikli olmamalarina ragmen, orta-list Miyosen kayaglarinin yaklasik
25° saatin tersi yoniinde geri rotasyona ugradigi saptanmistir. Bu faz ayrica, KD uzanimli dog-
rultu atimli faylarin D-B uzanimli normal faylar tarafindan kesilerek iIBTZ’nin ence daralma-
sina sebep olmustur. Pliyo-Kuvaterner yasl kayaglardan elde edilen verilere gore giliniimiizde
de halen devam eden son deformasyon fazinda ise, oblik-egim atimli normal faylar bolgede
egemen hale gelerek, ana deformasyon stili graben tektonigi ile karakterize olmaktadir.

Yeni paleomanyetik ve yapisal veriler igeren ¢alismamizin sonuglar1 IBTZ nin Soma Havzasi
boyunca kuzeye dogru uzandigini gosterir. Diger yandan, Soma Havzasi’nin kuzeyinden elde
edilen veriler ise bu bolgedeki deformasyonun daha yogun oldugunu ve havzanin giineyine
nazaran daha bagimsiz rotasyonlar icerdigini gostermektedir. Elde edilen veriler, bu alanin
IBTZ ve Kuzey Anadolu Fay Zonu’na ait tektonik rejimler arasinda bir gegis zonu olabilecegi
seklinde yorumlanabilir.

Bu ¢alisma yiiksek lisans dgrencisi Jan Westerweel tarafindan hazirlanmis ve TUBITAK
CAYDAG-117R011 projesi tarafindan kismen desteklenmistir.

Anahtar Kelimeler: Paleomanyetizma, diisey eksende rotasyon, Neojen, Soma havzasi, iz-
mir-Balikesir Transfer Zonu, Bat1 Anadolu
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PALEOMAGNETIC AND KINEMATIC DATA FROM THE
SOMA BASIN (WESTERN ANATOLIA): INSIGHTS ON THE
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TRANSFER ZONE
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Hasan Sozbilir

“Utrecht University, Fort Hoofddijk Paleomagnetic Laboratory, 3584-CD Utrecht, The
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(janwesterweel@outlook.com)

ABSTRACT

The Izmir-Balikesir Transfer Zone (IBTZ) is the major tectonic feature in western Anatolia,
accommodating differential extension between the large-scale Menderes and Cycladic core
complexes. The kinematics and evolution of the southern part of the IBTZ are well constrained,
but its northern continuation remains relatively unstudied. This part is crucial in understan-
ding the complete evolution of western Anatolian tectonics, as well as a possible link between
the IBTZ and the North Anatolian Fault Zone (NAFZ).

The goal of this study is therefore to constrain the geological history of the northern part of the
IBTZ, around the Soma basin. For this purpose, new and extensive paleomagnetic and struc-
tural data werecollected from the region. The analysis of 432 paleomagnetic samples from 15
sites, and 155 kinematic data from 15 localities show that the Soma basin has experienced at
least threerotational/deformational phases since the Miocene. During the first phase, defor-
mation was characterized by NE-SW trending transcurrent tectonics, and the lower Miocene
rocks experienced a clockwise rotation~25°. The second phase of the IBTZ during which midd-
le-upper Miocene rocksprogressively rotated back, ~25° counter-clockwise, could however not
be documented in the Soma basin due to the lithology being unsuitable for paleomagnetism.
This second phase also causes thenarrowing of the IBTZ, due to the decoupling of NE-SW
trending dextral strike-slip and E-W trending normal faulting. During the — still ongoing— last
phase,oblique- to dip-slip normal faults become dominant, deformation is characterized by
graben formation, as evidenced by Plio-Quaternary rocks.

Our new paleomagnetic and structural results show that the IBTZ extends further to the north,
across the Soma basin. The northern part of the Soma basin, however, shows more intense
deformation andincoherent rotations, suggesting that this region can be interpreted as aninte-
raction zone between the tectonic regimes of the IBTZ and the NAFZ.

This work is a part of the MSc study of Jan Westerweel and partly supported by the Scientific
and Technical Research Council of Turkey (TUBITAK) research grant of CAYDAG-117R011.

Keywords: Paleomagnetism, vertical-axis rotation, Neogene, Soma basin, Izmir-Balikesir
Transfer Zone, Western Anatolia.
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FARKLI KAYAC TiPLERI UZERINDE OLUSAN TOPRAK
OZELLIKLERININ BiTKi ZENGINLIiGi VE CESITLILiGINE
ETKISI

Melda Délarslan?, Ebru Giil®, Sabit Ersahin®
“Cankir1 Karatekin Universitesi Fen Fakiiltesi, Biyoloji Bolimii, 18100, Cankirt
bCankirt Karatekin Universitesi Orman Fakiiltesi, Orman Miihendisligi Béliimii, Cankirt
(mld@karatekin.edu.tr)

0z

Diinya iizerinde 1,7 milyondan fazla bitki ve hayvan tiirliniin tanimlandig1 bilinmektedir ve
Tiirkiye biyolojik cesitlilik bakimmdan Avrupa ve Ortadogu’nun en zengin {ilkeleri arasin-
da yer almaktadir. Tiirkiye iklimi, cografi konumu, {i¢ tarafinin denizlerle ¢evrili olmasi ve
jeomorfolojik yapist (daglarin kiyiya paralel uzanmasi, yiiksek daglik alanlar vb) bakimin-
dan olduke¢a degiskenlik gdstermektedir. Bu nedenle iklim ile baglantili olarak bitki Ortiisii
ozellikleri, bitkilerin dagilimi ve bitki cesitliligi de degiskenlik gostermektedir. Bu ¢aligma
ile Cankir ili Eldivan ilgesinde yar1 kurak iklim 6zelligine sahip mera alanlarinda, 2015 yili
vejetasyon donemi igerisinde daha 6nce maden ocagi olarak kullanilan, ancak su anda mera
vasfinda bulunan; kirmizi kalker, kromit kiitlesi, mermer ve serpantinit ana materyallerinden
olusan topraklar iizerinde dort farkli caligma alan1 belirlenmistir. Bu kapsamda kirmizi kalker-
de 16, kromit kiitlesinde 4, mermerde 11 ve serpantinitde 3 adet olmak tizere toplam 34 nokta-
da farkli egim ve bakilarda toprak ve bitki 6rneklemesi yapilmistir. Alanin bitki tiir zenginligi
ve gesitliligini belirlemek i¢in Shannon-Wiener ve Simpson g¢esitlilik indeksleri kullanilmistir.
Almnan toprak drneklerinde tekstiir, tarla kapasitesi (TK), solma noktas1 (SN), yarayisl su ige-
rigi (YS), hacim agirligi (HA), toprak reaksiyonu (pH), elektriksel iletkenlik (EC), kirec ice-
rigi (CaCO,), toprak organik madde (TOM) igerigi ve toplam azot (TA) analizleri yapilmstir.

Calisma alanimin topraklari genellikle killi olup topraklarin organik madde icerigi diigiiktiir.
Yapilan bitki 6rneklemeleri sonucunda; Kirmizi Kalkerde 22 familya, 56 cins, 73 tiir; Kromit
kiitlesinde 15 familya, 34 cins, 38 tiir; Serpantinitde 16 familya, 27 cins, 31 tiir; Mermerde
20 familya, 58 cins, 72 bitki tiirii teshis edilmistir. Bu taksonlardan 44 adedi endemik olup en
yiiksek endemizm oran1 %29 ile serpantinit ana materyaline aittir. Toprak 6zelikleri ile Shan-
non-Wiener ve Simpson Cesitlilik indeksleri arasinda yapilan korelasyon analizi sonucunda
toprak dzelliklerinden pH, TOM, TK ve SN &zellikleri ile ¢esitlilik indekslerinden ise Haziran
ve Temmuz ayina ait Simpson ¢esitlilik indeksi arasinda iliskiler tespit edilmistir. pH ile Ha-
ziran (r=-0.768, P<0.01) ve Temmuz (r=-0.752, P<0.01) aylar1 Simpson cesitlilik indeksi ara-
sinda kuvvetli derecede negatif iliski bulunurken TOM igerigi ile Haziran (r=0.581, P<0.01)
ve Temmuz (r=0.592, P<0.01) aylarinda kuvvetli derecede pozitif iligki tespit edilmistir. Bu
durum toprak tiplerindeki farkliliklarm, bitki topluluklarimin gesitliligi ve yayilis alanlarinin
belirlenmesinde dnemli rol oynadigini gostermektedir.

Bu calisma Cankir1 Karatekin Universitesi Proje Yonetim Birimi (Proje No: FF12035B16)
tarafindan desteklenmistir.

Anahtar Kelimeler: Cankiri, bitki ¢esitliligi, kayag tipi, shannon-wiener ¢esitlilik indeksi,
simpson ¢esitlilik indeksi
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THE EFFECT OF SOIL PROPERTIES ON PLANT RICHNESS
AND DIVERSITY ON DIFFERENT ROCK TYPES
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ABSTRACT

1t is known that more than 1.7 million species of plants and animals have been identified around
the world and Turkey is among the richest countries in Europe and the Middle East in terms of
biodiversity. Turkey; in terms of climate, geographical location, three sides surrounded by the
sea and its geomorphological structure (mountains parallel to the coast, high mountainous are-
as etc.) is very variable For this reason, vegetation characteristics in relation to the climate, the
distribution of plants and plant diversity is also variable. With this study, it is aimed to investi-
gate the characteristics of the semi-arid climatic zones in Eldivan province of Cankiri, during
the vegetation period of 2015, which were previously used as mining quarries but now it is cur-
rently in the nature of pastures four different study areas were identified, on the soil consisting
of red chalk, chromite mass, marble and serpentinite parent materials. In this context, soil and
plant sampling were carried out in different slopes and aspect at a total of 34 points, 16 in red
chalk, 4 in chromitee, and 11 in marble, and 3 in serpentinite. Shannon-Wiener and Simpson di-
versity indices were used to determine the plant species richness and diversity of the area. In the
soil samples, analysis of texture, field capacity (FC), permanent wilting point (PWP), available
water content (AWC), bulk density (BD), soil reaction (pH), electrical conductivity (EC), lime
content (CaCQ,), soil organic matter (SOM) and total nitrogen (TN) were performed.

The soil of the study area is generally clayey and the soil organic matter content is low. As a
result of the plant samples; 22 families, 56 genera, 73 species in red chalk; 15 families, 34
genera, 38 species in chromite mass; 16 families, 27 genera, 31 species in the serpentinite;
20 families, 58 genera, 72 species In the marble were identified. 44 of these taxa are endemic,
with the highest endemism rate being 29% of the main material of the serpentinite.. As a result
of the correlation analysis between soil properties and Shannon-Wiener and Simpson Diver-
sity Indexes, relations between pH, SOM, FC and PWP characteristics and diversity indices
of soil characteristics were determined between Simpson diversity index for June and July.
While there was a strong negative correlation between pH and Simpson diversity index and
June (r =-0.768, P <0.01) and July (r = -0.752, P <0.01) months, There was a strong positive
correlation between TOM contents in June (r = 0.581, P <0.01) and July (r = 0.592, P <0.01)
months. This demonstrates that differences in soil types play an important role in determining
the diversity and distribution areas of plant communities.

This study was supported Cankiri Karatekin University Project Administration Unit (Project
No: FF12035B16).

Keywords: Cankury, plant divesity, rock types, shannon-wiener diversity index, simpson diver-
sity index
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0z

Collesme ozellikle kurak ve yar1 kurak alanlarda iklim degisikligi ve insan etkisi sonucu mey-
dana gelen arazi bozulumudur. Diinya tizerinde halen 900 milyon insan ve 100 iilke ¢6llesme
ve kuraklik problemi ile kars1 karsiyadir. iklimde meydana gelen degisiklikler, yagislarin azal-
masi, insan etkisinin artmasi, yanlig arazi kullanimi, asirt ve bilingsiz otlatma, orman alan-
larinin tahribati sonucu toprak ve bitki ortiisiinde meydana gelen bozulmalar kurak ve yari
kurak alanlarda ¢ollesme sorununu artirmaktadir. Collesme gibi doga olaylar1 biiylik alanlarda
meydana gelmekte ve etkin ve etkili bir miicadele de biitgenin fazla olacag: dikkate alindigin-
da, iilke ekonomilerinin mali olanaklarinin yeterli olamayacagi asikardir. Bu nedenle gerek
iilke ekonomisi gerekse ekolojik acidan olumsuz etkileri bulunan ¢dllesme ile miicadelede
ekosistemler incelenerek indikatdr bilesenler ortaya g¢ikarilmalidir. Toprak o6zelliklerinden
organik madde igeriginin (TOM) %1,70 sinir degeri ¢ollesmenin baslangici olarak nitelen-
dirilmektedir ve ¢ollegsme egiliminin belirlenmesinde kullanilabilecek olan indikator toprak
ozelligidir. Bu ¢alisma ile Cankiri ili Eldivan ilgesinde bulunan daha dnceden maden oca-
&1 olarak kullanilmig ve daha sonra terkedilmis ancak halen mera vasfinda bulunan; kromit,
mermer ve kirmizi kalker yiizeylenmelerinin bulundugu {i¢ farkli alan belirlenmistir. Kromit
kiitlesi iizerinde bulunan topraklarda 4, mermerler {izerinde bulunan topraklarda 11 ve kir-
miz1 kalkerler lizerinde bulunan topraklarda ise 9 adet olmak iizere toplam 24 noktada 0-30
cm derinlikte toprak drneklemesi yapilmis her bir 6rnekleme noktasinda ¢6llesme etiit formu
doldurulmustur. Maden alanlarinda ¢6llesme riskinin (CR) belirlenmesinde Akdeniz iilkeleri
icin gelistirilmis olan Desertification Indicator System for Mediterranean Europe (DIS4ME)
kullanilmistir. DIS4AME sistemi kullanilarak her bir nokta i¢in ¢ollesme riski hesaplanmis ve
arazi gozlemleri ile hesaplanan ¢ollesme risk degerleri DIS4AME sisteminin basarisini deger-
lendirmek i¢in karsilastirilmigtir. Caligma alaninda TOM igerigi kromit maden ocaginda en
diistik %1,813 ve en yiiksek %6,413 arasinda degisirken, mermer ocaginda %1,616- 3,815 ve
kirmizi kalkerde %1,260-3,435 arasinda degismektedir. DIS4ME modeli kullanilarak yapilan
hesaplamalar sonrasinda ¢aligma alaninda, CR en diisiik 5.33 ile orta risk ve en yiiksek 7.05 ile
yiiksek risk arasinda degisirken, arazi gézlemleri sonucunda 6rnekleme noktalari i¢in verilen
degerler ise 4.50 ile 6.00 arasinda degismektedir. TOM igeriginin diisiik oldugu kisimlarda CR
yiiksek hesaplanmistir. TOM igerigi ile DIS4ME sistemi (CR-DIS4ME) ve arazi gozlemleri
(CR-A) ile hesaplanan CR arasinda zayif-orta derecede iligski oldugu tespit edilmisti. TOM
icerigi ile CR-DIS4ME arasinda (r=0,351 P<0.05) pozitif yonlii zay1f iligki goriiliirken, CR-A
arasinda (r=0.502, P<0.01) pozitif yonlii orta derecede iligki tespit edilmistir. Bu durum TOM
iceriginin ¢ollesme ile ilgili caligmalarda kullanilabilirligini desteklemektedir.

Tesekkiir: Bu calisma 1140707 proje numarasi ile TUBITAK tarafindan desteklenmistir.

Anahtar Kelimeler: Cankiri, ¢llesme egilimi, toprak organik madde igerigi, maden ocagi,
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ABSTRACT

Desertification is the degradation of land especially in dry and semi-dry areas due to climate
change and human impact. Currently 900 million people and 100 countries face desertifica-
tion and drought problems in the world. Changes in climate, decrease in rainfall, increase in
human influence, wrong land use, excessive and unconscious grazing, destruction of forest
areas as a result of soil and vegetation degradation in dry and semi-dry areas increase the
problem of desertification. Natural phenomena such as desertification occurs in large areas
and it is obvious that the financial possibilities of the country economies will not be sufficient,
given that an effective fight will be more than the budget. Therefore, ecosystems to combat
desertification, which has negative effects both on the country’s economy and on the ecologi-
cal aspects, should be examined and indicator components should be revealed. The boundary
value of 1,70% of the organic matter content (SOM) from the soil properties is considered as
the beginning of desertification and is an indicator soil property that can be used to determine
the desertification tendency. In this study, three different areas which were used as a mining
quarry and then abandoned, but still found in the pasture in the Eldivan district of Cankiri
Province chromite, marble and red chalk outcrops were identified. Soil sampling at a depth of
0-30 cm was performed at a total of 24 points, including 4 in chromite, 11 in marble, and 9 in
the red chalk and the desertification survey form was filled at each sampling point. Desertifica-
tion Indicator System for Mediterranean Europe (DIS4ME), developed for the Mediterranean
countries, was used for calculating desertification risk (DR) in mining area. The desertifica-
tion risk for each point was calculated using the DIS4ME system and the desertification risk
values calculated by field observations were compared to assess the success of the DIS4ME
system. In the study area, the content of SOM is between 1,813% and 6,413% in chromite mi-
ning quarry, 1,616-3,815% in marble quarries and 1,260-3,435% in red chalk. In calculations
made using the DIS4ME model, the DR ranged from a low of 5.33 to a moderate risk and from
a high of 7.05 to a high risk, while the values for sampling points for the field observations
ranged from 4.50 to 6.00. In the parts where SOM content is low, DR is calculated high. It has
been determined that there is a weak to moderate correlation between SOM content and DR
calculated by the DIS4ME system (DR-DIS4ME) and field observations (DR-F). There was a
positive weak correlation between SOM content and DR-DIS4ME (r= 0.351 P <0.05), while
a positive moderate correlation was found between DR-F (r= 0.502, P <0.01). This supports
the availability of SOM content for studies related to desertification.

Acknowledgement: This study was supported 1140707 number TUBITAK project.

Keywords: Canlkari, desertification tendency, soil organic matter content, mining quarry
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Erozyona kars1 topragi koruyan en énemli 6zelliklerden biri agregat dayanimidir. Bu galis-
manin amaci, arazi kullanimi ve bazi toprak 6zelliklerinin agregat dayanimi {izerindeki etki-
lerini belirlemektir. Bu amagla Nigde-Glimiisler kasabasi sinirlari igerisinde benzer ekolojik
kosullardaki tarim, mera ve bahge kullanimindaki arazilerin her birinden 5 er farkli noktadan
0-20 cm derinlikten toprak 6rnegi alinmistir. Alinan 6rneklerin tane boyu dagilimi, tane yo-
gunlugu, pH, elektriksel iletkenlik, organik madde, agregat stabilitesi ve dispersiyon orani
Ozellikleri belirlenmistir. Caligma sonuglarina gore, arastirma alani topraklarinin kil miktari
% 1,61-11,83; kum miktart % 70,14-83,23; silt miktar1 % 10,92-22,38; tane yogunlugu, 2,41-
2,59 g/ cm?®; pH 6,40-7,18; elektriksel iletkenlik 61,10-273,0 uS/cm; organik madde miktar1 %
1,44-6,02 ve dispersiyon orani % 13,96-17,45 arasinda degismektedir. Mera alanindaki top-
raklarin agregat dayaniminin diger kullanim sekillerinden yiiksek oldugu (% 31) saptanmustir.
Topraklarin organik madde igerigi ile agregat dayanimi arasinda kuvvetli pozitif iliski oldugu
ortaya konulmustur.

Anahtar Kelimeler: : Toprak agregat dayanimi, toprak 6zellikleri, erozyon, Nigde
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ABSTRACT

One of the most important soil features that protect soil against erosion is the aggregate sta-
bility. The aim of this study is to determine the effects of land use and some soil properties on
soil aggregate stability. For this purpose, soil samples were collected from 3 land use types
(farmland, pastureland and apple orchards), one soil depths (0-20 cm) and five repitations
in Nigde- Giimiisler province. Particle size distribution, particle density, pH, electrical con-
ductivity, organic matter, aggregate stability, dispersion ratio properties of soil samples was
determined. Soil properties of the study area varied as clay content 1.61-11.83%, sand content
70.14-83.23%, silt content 10.92-22.38%, particle density 2.41-2.59 g/ cm’; pH 6.40-7.18;
electrical conductivity 61.10-273.0 uS/cm; organic matter content 1.44-6.02 % and dispersi-
on ratio 13.96-17.45%. Soil aggregate stability was higher (31%) in soils from pasturelands
than the other land use types. There was a strong positive relationship between organic matter
content of soils and aggregate stability.

Keywords: Soil aggregate stability, soil properties, erosion, Nigde
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Erozyon, toprak ve su kaynaklarini tehdit eden 6nemli bir ¢evresel problemdir. Toprak koruma
calismalarinda etkili 6nlemler alabilmek i¢in topraklarin erozyona karsi duyarlilik diizeyleri-
nin bilinmesi son derece dnemlidir. Bu galisma Nigde ili sinirlar igerisinde bulunan iki farkl
ana kaya iizerinde gelisen topraklarin erozyon egilimleri ile baz1 toprak 6zelliklerini ve bu
6zelliklerin erozyona duyarlilikla iliskilerini ortaya koymak amaciyla yapilmistir. Bu amagla
Nigde ili sinirlar igerisinde benzer ¢evresel kosullara sahip andezit ve aglomera ana kayalari-
nin bulundugu bir alandan her bir ana kaya {izerinden 6’sar noktadan 0-20 cm derinlikten 12
dogal yapisi bozulmus ve 12 dogal yapist bozulmamis toprak drnekleri alinmistir. Bu toprak
orneklerinin pH, elektriksel iletkenlik, tane yogunlugu, tane boyut dagilimi (tekstiir), ateste ka-
y1p, agregat stabilitesi, dispersiyon orani, hacim agirligi, bosluk hacmi ve maksimum su tutma
kapasitesi 6zellikleri belirlenmistir. Analiz sonuglari t testi ile karsilastirilmis, toprak 6zellik-
leri arasindaki iliskiler Pearson korelasyon analizi ile belirlenmistir. Calisma sonuglarina gore
ateste kay1p, inorganik madde, maksimum su tutma kapasitesi, hacim agirlig1 ve bosluk hacmi
Ozellikleri anakaya farkliligindan istatistiksel olarak 6nemli diizeyde etkilenmektedir. Ateste
kayip ( % 2,24), maksimum su tutma kapasitesi (% 21,94) ve bosluk hacmi (% 55,17) andezit
anakayasi lizerindeki topraklarda yiiksek, hacim agirligi (0,90 g/cm?®) ise diisiik bulunmustur.
iki ana kaya iizerinde gelisen topraklar da erozyona duyarlidir. Dispersiyon orani kil miktar1
ve pH ile pozitif iliski gdstermektedir.

Anahtar Kelimeler: Toprak erozyon egilimi, toprak 6zellikleri, anakaya, Nigde
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ABSTRACT

Erosion is an important environmental problem threatening soil and water resources. It is very
important to know the sensitivity of the soil to erosion in order to take effective measures in
soil conservation studies. The aim of this study is to determine soil erodibility and relations-
hips between erodibility and some properties of soil samples taken from different bedrocks in
Nigde province. 12 disturbed and 12 undisturbed soil samples were collected from 2 bedrock
(aglomera and andesite), 1 soil depth (0-20 cm) and 6 sampling point for each bedrock. pH,
electrical conductivity, particle density, particle size distribution, loss on ignition, aggregate
stability, dispersion ratio, bulk density and water holding capacity of soils were analyzed. t
test was performed to determine significant variations in soil properties according to bedrock
differencies. Relationships between soil properties and erodibility were determined by using
Pearson correlation analysis. According to the study results loss on ignition, inorganic matter,
water holding capacity, bulk density and total porosity of the soils affected significantly from
main rock differancy. Loss on ignition (2,24%), water holding capacity (21,94%,) and total po-
rosity (% 55,17) of soils taken from andesite were higher, bulk density was (0,90 g/cm?) lower.
Soils from two main rock were sensitive to erosion. There were positive relationships between
dispersion ratio and pH, clay content of the soils.

Keywords: Soil erodibility, soil properties, bedrock, Nigde
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Bu calismada Giirleyik Deresi vadisindeki tufa sekilleri ve onlarla iligkili cografi dzellikler
incelenmistir.Giirleyik Deresi, Siindiken Daglari’nin kuzey aklaninda, Eskisehir’in Mihaliggik
ilgesi sinirlari igerisinde yer alir. Akarsu kendi adiyla anilan Giirleyik kdyiiniin 1 km batisindan
giir bir karstik kaynak seklinde dogar. Yaklasik 6,5 km kuzeydogu yoniinde ilerleyerekSakarya
nehri {izerinde insa edilmis Sartyar baraj goliine dokdiliir. Bu ¢caligmada arazi gozlem, uzaktan
algilama ve laboratuvar analiz yontemleri birlikte kullanilmis, toplanan veriler cografi bakisla
sentezlenerek siirdiiriilebilir kullanim agisindan degerlendirilmistir. Tufa ¢okelleri genellikle
soguk su kaynaklari ¢evresinde ya da akarsu yataklarinda biriken bazen iglerinde bitki dal ve
yapraklari da bulunan bol gézenekli karbonatli ¢okellerdir. Bu ¢okeller genellikle paleocog-
rafik sartlarin agiklanmasinda 6nemli ipuglar tasir. Bu nedenle ¢alisma Kuvaterner jeolojisi
ve jeomorfolojisi aragtirmalart agisindan dnemlidir. Calisma ayrica, lilkemizdeki dncii akarsu
yatak tufasi arastirmalarindan biri olmasi bakimindan da dnemlidir. Yapilan saha ¢aligsmalart
sirasinda Giirleyik Deresi’nin Subasit mevkiinde Jura mermerleriyle Paleozoyik gnayslar sini-
rindan dogdugu ve bugiin 10-15 m yiiksekte kalmis eski tufalari yararak aktigi goriilmustiir.
Akarsu yatag1 boyunca bir taraftan asindirma yapmus, diger taraftan da igerisindeki ¢6ziinmiis
kalsiyum bikarbonati kisa mesafelerde degisen ortam sartlarina bagli olarak yatak tufalari sek-
linde biriktirmistir. Sahada ilk géze ¢arpan tufa sekillerinin basinda tufa sacaklari, yapisal tufa
magaralar ve yiikseklikleri birka¢ metreyle sinirli kademeli tufa barajlar1 yer alir. Tufa baraj-
larinin iizerinden diisen sularin olusturdugu selaleler ile barajlarin gerisinde biriken sularin
olusturdugu dogal havuzlar ziyaretgilerin muhtesem manzara i¢inde yiizme keyfi yasamalarini
saglar. Giirleyik Deresi vadisi jeomorfolojisi, topraklari, iklimi, hidrografik 6zellikleri ve ya-
ban hayati zenginligi yaninda,tarim ve yerlesme agisindan da uygun cografi sartlar arz eder.
Bu sebeple saha, tarihi ve kiiltiirel eserler bakimidan da zengindir. Son yillarda vadinin su
sistemine yapilan antropojenik miidahaleler dogal dengenin kismen bozulmasina sebep olmus-
tur. Telafisi imkéansiz bozulmalar olusmadan sahanin tabiat parki ya da benzeri bir koruma sta-
tiistine kavusturularak siirdiirtilebilir sekilde kullanilmasi hem yore sakinleri, hem de gelecek
nesiller agisindan énemlidir.

Anahtar kelimeler: Tufa, tufa baraji, Giirleyik selalesi, Mihalig¢ik, Eskisehir
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ABSTRACT

In this study, the tufa forms and their related geographical characteristics in the valley of Giir-
leyik Creek were investigated. Giirleyik Creek is located in the northern slope of the Siindiken
Mountains, within the borders of the Mihalig¢ik district of Eskisehir. The creek emanates as
a big karstic spring from 1 km west of the village of Giirleyik, which is known by its name.
It flows about 6.5 km northeast direction and poured in the Sariyar dam lake which built on
Sakarya River. In this study, field observation, remote sensing and laboratory analysis metho-
ds were used together. The collected data were synthesized from a geographical aspect and
evaluated for sustainable use. Tufa deposits are generally porous carbonate deposits that are
near cold water springs or river beds, and sometimes may contain plant branches and leaves.
These deposits generally contain some important clues to explain paleogeographic conditions.
For this reason, the study is important in terms of Quaternary geology and geomorphology
researches. This study is also important because it is one of the initial researches on river tufa
deposits in our country. During the field studies, it was observed that Giirleyik creek springs
from the border of Paleozoic gneisses and Jurassic marbles at the Subas site and it flows cut-
ting the old tufa deposits which are 10-15 m high of the river bed today. The stream eroded the
bedrock along the valley on the one hand, and its dissolved calcium carbonates precipitated
as tufa deposits due to changing environment conditions in short distances, on the other hand.
The most recognizable tufa forms are tufa fringes, structural tufa caves, and gradual tufa
dams with a few meters in height in the study area. The waterfall that formed by falling water
from the tufa dams, and natural pools that formed by water accumulating behind the dams
allow visitors enjoy swimming along with marvelous view. Giirleyik creek valley has suitable
geographical conditions in terms of agriculture and settlement as well as geomorphology, soil,
climate, hydrographic properties and wildlife richness. Therefore, the study area also has rich
historical and cultural monuments. In recent years, anthropogenic interventions to the water
system of the valley have caused partial degradation of the natural balance. Before any irre-
parable damages, it is urgent for local residents and next generations to protect the area with
a natural park or similar status for sustainable use.

Keywords: Tufa, tufa dam, Giirleyik waterfall, Mihali¢¢ik, Eskisehir
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Calisma alani, Erzurum ilinin 170 km kuzeyinde yer almaktadir. Moryayla K&yii ve ¢evresin-
de bulunan dereler kentsel, tarimsal ve endiistriyel faaliyetler sonucu kirlenmekte oldugu igin,
agir metal kirliliginin boyutlari, dagilimi arastirilmig ve sedimentlerde gozlenen agir metalle-
rin olasi kaynaklart belirlenmistir. Calisma alani ve ¢evresindeki derelerden alinan 0.5-1 kg
agirligindaki 93 adet dere sediment 6rnegi laboratuvara getirilerek oda sicakliginda kurutul-
mus ve 2 mm agiklikl bir elekten gecirilmistir. Alinan 6rnekler ALS Chemex Kanada labora-
tuarina gonderilerek ICP-MS cihazi ile -element analizleri yaptirilmistir.

Dere akis yoniinde alinan sediment 6rneklerinin zenginlesme faktorii (EF), jeo-birikim indeksi
(Igeo), kirlilik faktorii (Cf) ve kirlilik yiik indeksi (PLI) hesaplanarak, dere sedimentlerindeki
metal icerigi incelenmistir. Bu 6rneklerdeki kirlilik boyutlarini belirlemek igin, ortalama seyl
degerleri temel deger olarak kullanilmistir.

Incelenen metallerin EF degerleri, minimum ve maksimum zenginlestirme arasinda bulun-
mustur. Maksimum ve minimum zenginlesme degerleri Cu’a’ya ait olup, maksimum EF dege-
i 16.35, minimum EF degeri ise 0.06’dur.

Cf ve Igeo’den elde edilen degerler, incelenen elementler igin asir1 derece kirlilikten az kir-
lilige kadar degisen genis bir araliga sahiptir. Cf’nin en yiiksek degeri 70 nolu 6rnekteki Cu
degerinde 24.56 olarak gozlenmistir. PLI sonuglarina goére ise, incelenen metaller agisindan 8,
31, 33, 34, 70, 71 ve 86 nolu lokasyonlar disinda kirlilik tespit edilmemistir.

Anahtar Kelimeler: Dere sedimenti, kirlilik faktorii, zenginlesme faktorii, jeo-birikim indeksi
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ABSTRACT

The study area is located 170 km north of Erzurum province. Since the rivers in Moryayla
village and its surroundings were polluted due to urban, agricultural and industrial activities,
the dimensions and distribution of heavy metal pollution have been investigated and possible
sources of heavy metals observed in sediments have been determined. 93 samples of stream
sediments weighing 0.5-1 kg were taken from the laboratory, dried at room temperature and
passed through a 2 mm diameter sieve. The samples were sent to the ALS Chemex Canada lab
and element analysis was performed using the ICP-MS instrument.

The contents of metal in stream sediments were investigated by calculating the enrichment fac-
tor (EF), geo-accumulation index (Igeo), contamination factor (Cf), and pollution load index
(PLI) of the sediment samples taken in the stream direction. Mean shale values were used as
background values to determine the pollution dimensions in these samples.

The EF values of the metals investigated were found between minimum and maximum enrich-
ment. The maximum and minimum enrichment values belong to Cu’a and the maximum EF
value is 16.35 and the minimum EF value is 0.00.

The values obtained from Cf and Igeo have a wide range for the elements studied ranging from
very high contamination to low contamination. The highest value of Cf was found to be 24.56
in the value of Cu in the example of 70. According to the PLI results, no pollution was detected
except for 8, 31, 33, 34, 70, 71 and 86 sampling locations in terms of examined metals.

Keywords: Stream sediment, contamination factor, enrichment factor, geo-accumulation index
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Calisma alani, Terzili — Delice koyleri (Yerkdy - Yozgat) arasinda Bayat Formasyonu’nu olus-
turan volkanik kayaglar i¢inde yer almaktadir. Calisma alani ve ¢evresinde dogal olarak yeti-
sen Astragalus pycnocephalus Fischer (keven) (16 adet) ve Anthemis montana (papatya) (10
adet) bitkileri ve bu bitkilerin iizerinde yetistigi toprak 6rnekleri alinmistir. Alinan 6rneklerin
element analizleri, ICP-MS cihaz1 ile Bozok Universitesi, Bilim ve Teknoloji Uygulama ve
Arastirma Merkezi (BILTEM)’nde yapilmistir. Elde edilen analiz degerlerine gore, topraktaki
Cu konsantrasyonlarinin, alinan bitkilerin kdk ve dalindaki Cu konsantrasyonlarindan yiiksek
oldugu goriilmiistiir. Ornekleme yapilan toprak, kok ve daldaki ortalama Cu konsantrasyonlar1
sirastyla (mg/kg), Astragalus pycnocephalus Fischer (A. pycnocephalus) bitkisi i¢in; 226.4,
189.2 ve 89.5 ve Anthemis montana (A. montana) bitkisi i¢in; 183, 115.3 ve 142.2°dir.

Biyoakiimiilator bitkilerin belirlenmesi igin elde edilen degerler istatistiksel olarak degerlen-
dirilmistir. Biyoakiimiilasyon katsayilart (BAC (kok/toprak) ve BAC (dal/toprak)) ve trans-
lokasyon faktorleri (TF) hesaplanarak akiimiilator bitkiler belirlenmistir. 4. pycnocephalus
bitkisi, Cu’mn BAC (kok/toprak) degerlerine gore (0.4-1.9) orta - yiiksek derecede akiimiilator;
BAC (dal/toprak) degerlerine gore (0.2-1.0) orta derecede akiimiilator bitki olarak siniflandi-
rilabilir. 4. montana bitkisi ise Cu’mn BAC (kok/toprak) degerlerine (0.4-0.9) ve BAC (dal/
toprak) degerlerine (0.6-0.1) gore orta derecede akiimiilator bitki olarak siniflandirilabilir. 4.
montana bitkisinin alindig1 tim lokasyonlarda TF>1 oldugundan, kdklerden dallara dogru
Cu’n tagindig1 soylenebilir.

Anahtar Kelimeler: Biyoakiimiilasyon katsayilari, translokasyon faktorleri, toprak
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ABSTRACT

The study area is located among the volcanic rocks forming the Bayat Formation between
Terzili - Delice villagers (Yerkoy - Yozgat). Astragalus pycnocephalus Fischer (keven) (16
samples) and Anthemis montana (10 samples) plants that grow naturally around the study area
and soil samples grown on these plants were taken. Element analyzes of these samples were
carried out by ICP-MS at Bozok University, Science and Technology Application and Research
Center (BILTEM). According to the obtained analysis values, the Cu concentrations in the soil
were higher than the Cu concentrations in the root and branch of the plants taken. The average
Cu concentrations in the sampled soil, root and branch were (mg / kg) 226.4, 189.2 and 89.5
respectively, for Astragalus pycnocephalus Fischer (A. pycnocephalus) plant; and 183, 115.3
and 142.2 for Anthemis montana (4. montana) plant.

The values obtained for the determination of bioaccumulator plants were evaluated statisti-
cally. Accumulator plants were determined by calculating bioaccumulation coefficients (BAC
(root / s0il) and BAC (branch / soil)) and translocation factors (TF). A. pycnocephalus plant,
medium to high grade accumulator according to BAC (root / soil) values of Cu (0.4-1.9); ac-
cording to the BAC (branch / soil) values, it can be classified as intermediate (0.2-1.0) accu-
mulator plant. A. montana plants can be classified as moderate accumulator plants according
to BAC (root / soil) values of Cu (0.4-0.9) and BAC (branch / soil) values (0.6-0.1). It can be
said that when TF> 1 in all the locations where A. montana plants are taken, Cu moves from
the roots to the branches.

Keywords: Bioaccumulation coefficients, translocation factors, soil
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Yalincak koytiniin (Hafik, Sivas) igme suyu ihtiyaci, bdlgede mevcut olan dogal su kaynakla-
rindan karsilanmaktadir. Koye ait eski su kaynagindan 2014 ve 2017 yillar1 Agustos aylarinda
alinan su 6rneklerinin kimyasal analizleri sonucunda, sirasiyla 1039 ve 1500 pg/L arsenik (As)
tespit edilmistir. Tespit edilen bu miktarlar, icme suyu standartlarinda As i¢in belirtilen sinir
degerin (10 pg/L) 100-150 katidir. Bu calisma, Yalincak koyiiniin eski icme suyu kaynagin-
daki yiiksek arsenigin kaynaginin belirlenmesi amaciyla yapilmistir. Bu kapsamda, Yalincak
koyii eski igme suyu kaynak alanini ¢evreleyen bolgede yiizeyleyen Eosen yagli Bozbel for-
masyonundan Agustos 2017°de toplam 55 kayag 6rnegi alinmistir. Alinan bu kayag drneklerin-
de, ince kesit, XRF ve SEM-EDX analizleri yapilmistir. Polarizan mikroskop altinda yapilan
ince kesit analizlerine gore; kaya¢ 6rneklerinin, piroksen ve plajiyoklas mineralleriyle birlikte
degisik kdken ve boyutlarda kayag ve volkanik cam parcalari iceren tiif oldugu belirlenmistir.
Tiiflerde, karbonatlagma, kloritlesme ve serizitlesme tiirii alterasyonlar yaygin olarak goriil-
miistiir. XRF analizi sonuglarma gore; 55 kayac 6rneginin 10 tanesinde %0.01’den %0.14’¢
kadar degisen miktarlarda arsenik oksit (As,O,) tespit edilmistir. Arsenik oksit i¢eren bu ka-
yag¢ orneklerinde yapilan SEM-EDX analizlerinde ve bazi 6rnekler iizerinde yapilan noktasal
Olgtimlerde %14’e varan miktarlarda elementel arsenik mevcut oldugu belirlenmistir. Yapilan
tiim analizlere ait sonuglar birlikte degerlendirildiginde; Yalincak kdyii eski igme suyu kayna-
gindaki As kirliliginin yiiksek ihtimalle Eosen yagh tiiflerle iliskilidir.

Anahtar Kelimeler: Yalincak kdyii, igme suyu, tiif, arsenik kirliligi, Sivas
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ABSTRACT

Drinking water requirement of the Yalincak village (Hafik, Sivas) is provided from the natural
spring sources that are present in the close vicinity. Chemical analysis results of the water
samples collected in August 2014 and 2017 from the old water source of the village revealed
arsenic (As) contents of 1039 and 1500 ug/L, respectively. These quantities are 100-150 times
the limit value specified for As in drinking water standards (10 ug/L). This study was carried
out to determine the source of the high As contents in the old drinking water source of the vil-
lage. In this context, a total of 55 rock samples were collected from the outcrops of the Eosen
aged Bozbel formation in August 2017, which is located in the area surrounding the old drin-
king water source area of Yalincak village. In these samples, thin section, XRF and SEM-EDX
analyzes were performed. According to thin section analyzes made under polarizing micros-
cope, the rock samples were identified as tuff, composed of pyroxene and plagioclase minerals
together with rock and volcanic glass fragments of different origins and sizes. In tuffs, altera-
tions such as carbonatization, chloritization and serizitization are common. According to the
results of XRF analysis, arsenic oxide (4s,0,) was detected in 10 out of 55 rock samples in
amounts ranging from 0.01% to 0.14%. SEM-EDX analyzes carried out on the rock samples
containing arsenic oxide and point measurements made on some samples have identified the
presence of up to 14% elemental arsenic. When the results of all analyzes are evaluated toget-
her, it is believed that As pollution in the source of old drinking water of the Yalincak village
is most likely related to tuffs of Eocene age.

Keywords: Yalincak village, drinking water, tuff, arsenic pollution, Sivas
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Magara olusumlari ve/veya karstlagsma karbonatli kayaglar ve karbonat bilesenli kirintili ka-
yaglar gibi ¢ozlinebilen kayaclar i¢inde gézlenmektedir. Bunlarin gelisimi, litolojik farklilik-
lar, siireksizlikler, su, iklim, dayanim, bitki ve insan etkisi gibi ¢esitli faktdrler tarafindan kont-
rol edilmektedir. Bazen, yerel faktorler magaralarin evriminde ve i¢ yapilarinin olusumunda
daha fazla etkili olmaktadir.

Bu ¢aligmada, Mugla’da yiizeylenen, Ust Miyosen-Pliyosen yash Yatagan Formasyonuna
ait kirintili kayaglar icindeki magara olusumlar incelenmistir. Olgiilii stratigrafik kesitlerde
magara boyutlart ve yerleri kaydedilmistir. Arazi ¢alismalar sirasinda, siireksizlik dlgtimleri,
yeralt1 suyu gozlemleri, kaynak ve akarsu debi 6l¢timleri, Schmidt Cekici ile yerinde dayanim
testi ve ornek derlenmesi yapilmistir. Laboratuvarda, kuru ve doygun yogunluk, suda dagil-
maya karst dayanim ve nokta yiik dayanim indeksi gibi kayacin fiziko-mekanik 6zellikleri
belirlenmistir. Yatagan Formasyonu, Asar Tepe ve Damlam Deresi olmak iizere iki bolgede
magara olusumlari icermektedir. Boyutlari oldukca degisken olan magaralarda, derinlik: 1.47-
9.71 m, genislik: 2.24-19.36 m, yiikseklik:1.38-27 m arasindadir. Tabakalanmaya ek olarak,
dort farkli eklem seti camurtasi ve ¢amurlu konglomera ardalanmalarini etkilemistir. Camur-
tast seviyeleri (kumlu ¢amurtasi, diisiik plastisiteli kil, kumlu kil, USCS) yumusak - ¢ok yu-
musak kaya 6zelligine sahipken, konglomeralar orta - sert kaya sinifinda olup suda dagilmaya
kars1 dayanimi orta, orta - yiiksek smifindadir. Damlam Deresi bdlgesinde bitki kokleri, ana
ve kilcal kok damarlari yoluyla su dolasim yollart seklinde rol oynamaktadirlar. Su, ¢amur-
tagini ve konglomeralarin ¢amurlu matriksini dayanim farkliliklarina bagli olarak yumusatip
zayiflatmistir, sonrasinda parcalanan malzemeler yikanip tasinmistir. Bu gevsek malzemenin
uzaklastirilmasindan sonra, magara gelismeye baslamaktadir. Damlam Deresi bolgesinde,
kokler ayrica sarkit, akmatasi ve traverten olusumuna yol agmaktadir. Magaralarin biiylimesi
ve lizerindeki 6rtii kalinliginin incelmesi sonucu gelisebilecek olast magara ¢okmeleri, Asar
Tepe bolgesinde insan hayatini ve evlerini tehdit etmektedir. Bu durum Damlam Deresi bolge-
sindeki magaralarinda ise 6zel i¢ yapilarin yok olmasina neden olabilecektir. Bu nedenle, bu
bolgelerde magaralarin siirekli izlenmesi, korunmasi ve ek tedbirlerin alinmasi gerekmektedir.

Anahtar Kelimeler: Magara, konglomera, camurtasi, Yatagan Formasyonu, Mugla, GB Tiir-
kiye
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ABSTRACT

Cave occurrences and/or karstification can be observed in soluble rocks including carbonates
and carbonate clast bearing clastic rocks with various size. Their evolution is controlled by
the several different factors including, lithological differences, discontinuities, water, climate,
strength, vegetation and human impact. Sometimes local factors come forward in their evolu-
tion and formation of internal cave structures.

This study was related to cave formation in Upper Miocene-Pliocene clastic rocks of the
Yatagan Formation that crop out in Mugla. Cave dimensions and location were recorded in
measured stratigraphic sections. Discontinuity measurements, groundwater observation, dis-
charge measurements of spring and stream, in-situ strength test by Schmidt Hammer and sam-
ple collections were done during the field study. Dry and saturated density, slake durability
and point load index test were performed in laboratory for determining the physico-mechani-
cal properties of rocks. Two regions of the Yatagan Formation, namely Asar Hill and Damlam
Stream, contain cave occurrences. Their size is highly variable; depth: 1.47-9.71 m, width:
2.24-19.36 m, heigth:1.38-27 m. In addition to the bedding, four different joint sets affected
the mudstone and muddy conglomerate alternations. Mudstone levels (sandy mudstone, low
plasticity clay, sandy clay according to USCS) are in soft to very soft rock characteristic, while
conglomerate is moderate to hard rock class with medium to medium high class slake dura-
bility. Vegetation roots act as a water circulation path via main and capillary vessel in Dam-
lam Stream region. Water have weaken-softened mudstone and muddy matrix of conglomerate
depend on strength differences of lithology, then washed-transported disintegrated materials.
After the removal of those loose materials, cave development starts. In Damlam Stream region,
root may also lead to stalactites, flowstone and travertine formation. Possible collapse of
caves depends on enlarging of cave and decreasing of overburden thickness threat to people
and property in Asar Hill and may destruct the internal structures of caves in Damlam Stream
region. Thus, continuous monitoring and protection of caves and additional precautions have
to be taken in these regions.

Keywords: Cave, conglomerate, mudstone, Yatagan Formation, Mugla, Turkey.
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Bu galismada, kimyasal maddelerin smniflandirilmasi ve insan sagligina etkileri konusunda
ulusal ve uluslararast mevzuat ve Avrupa Birligi {ilkelerinde uygulamalar esas alinmistir. Bu
caligmada, insanlarin konuyla ilgili mevzuattin bilgi sahibi olmas1 amaglanmaktadir. Bu ¢a-
lismada ulusal ve uluslararast mevzuat ve Avrupa birligi iilkelerindeki uygulamalar esas alin-
mistir.

Hayatimizin her asamasinda, dogrudan veya dolayli yollarla temas halinde oldugumuz ¢ok
sayida kimyasal madde ve/veya kimyasal {iriin (boya, deterjan, kozmetik {iriinler, jeolojik faa-
liyet sonu olusan kimyasallar, pestisit, biyosit vb.) bulunmaktadir. Kimyasallarin hayatimizda
yiiksek oranda kullaniliyor olmasindan dolayi, bu iiriinlerin giivenli kullanimi i¢in zararlilik
iletisimine dair yeni diizenlemeler yapilmasi ihtiyact dogmustur. Kimyasal maddelerin teh-
likelerinin siiflandirilabilmesi icin yapilan ¢alismalarda, son yillarda Birlesmis Milletlerin
yapmis oldugu calismalarla belirli bir standart olusturdu. CLP Tiiziigli Birlesmis Milletler
Kimyasallarin Siniflandirilmasi ve Etiketlenmesi konusunda “Kiiresel Uyumluluk Sistemi “ne
uygun bir ¢aligmaya dayanmaktadir. Maddelerin ve Karisimlarin Siniflandirilmasi, Ambalaj-
lanmasi, Etiketlenmesi Hakkinda Yonetmelik ile 16 fiziko-kimyasal, 10 insan sagligi, 1 ¢evre
1 ozon olmak iizere 28 zararlilar1 belirlenmistir.

Diinya Saglik Orgiitii tehlikeli kimyasal maddelerin insan saghigina etkisinin tespiti Metodo-
lojisi 4 asamadan olusan risk degerlendirilmesine dayanmaktadir. Bunlar, tehlikenin belirlen-
mesi, doz-cevap degerlendirilmesi, etkilerinin degerlendirilmesi (maruziyetin degerlendiril-
mesi) ve riskin nitelendirilmesidir. Doz-cevap degerlendirilmesi, uygulanan dozla biyolojik
cevap arasindaki iligkinin belirlenmesidir. Diinya saglik orgiitii, kimyasallarin saglik etkisini;
kimyasala maruziyet risklerinin uzlagsmali bir sekilde belirlenmesini temin etmek amagli pro-
ses degerlendirmesi olarak tanimlamaistir.

2013 /39/EC Sayil Direktifinin Ek-1"de yer alan Oncelikli Maddeler Listesinde Yer Alan ben-
zenin ve asbestin insan Saglhigma Etkisi,

1-Benzen Cas NO 71-43-2: -1278/2008 (EC) Tiiziigliniin Ek-1, Tablo 3.1’e gore Flam. Liq. 2,
Carc. 1A, Muta. 1B, STOT RE 1, Asp. Tox. 1, Skin Irrit. 2, Eye Irrit. 2/H225, H H350, H340,
H372** H 304, H319, H315). Uluslararas: Kanser Arastirma Kurumuna gore (IARC) Grup 1
Etken insanlarda kanser nedenidir.

2-Asbest: -1278/2008 (EC) Tiziigliniin Ek-1, Tablo 3.1 ve Yoénetmelik Ek-1, Tablo 3.1’e gore,
Carc. 1A, STOT RE 1 (Kans. 1A, BHOT Tekrar.Mrz. 1) H350, H372 -Uluslararas1 Kanser
Arastirma Kurumuna gére (IARC) Grup 1. Biitlin asbest ¢esitleri grup 1, Etken insanlarda
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kanser nedenidir.

Birey ve toplum sagligin1 korumak ve gelistirmek, saglik i¢in risk olusturan faktorlerle miica-
dele etmek i¢in kimyasal maddelerin siniflandirilmasi konusunda uluslararasi kuruluslarda ya-
pilan ¢aligmalar yakindan izlenmeli ve bilimsel ve teknolojik gelismeler 1s181nda ilgili kurum
ve kuruluslarla igbirligi i¢inde gerekli ¢aligmalar yapilmalidir.

Anahtar Kelimeler: Jeoloji, kimyasal madde, siniflandirma
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ABSTRACT

In this study, classification of chemical substances and adverse effects of chemical substances
on human health in European Union and Turkey are assessed. In this study, it is aimed that
people have knowledge of the relevant legislation. In this study, national and international
legislation and practices in the countries of the European Union are reviewed.

We are in contact with numerous chemicals and / or chemical products (paints, detergents,
cosmetics, chemicals from geological activities, pesticides, biocides, etc.) directly or indirectly
at every stage of our lives. Due to the high amount of chemicals used in our lives, new regula-
tions regarding the harmfulness communications for the safe use of this product were needed
to be done. The United Nations has created a certain standard after working on classification
of chemical substances in recent years. The EU CLP Regulation is based on the Classification
and Labeling of Chemicals of the United Nations in accordance with the “Global Compliance
System”. Total 28 hazards consisting of 16 Physico-chemical, 10 human health I environment
and 1 ozone hazards have been determined By By-Law on the classification, packaging, and
labelling of substances and preparations (Official Gazette dated 11st Dec. 2013 and No 28848
first edition)

The World Health Organization states determination of methodology on how to determine the
effects of chemical substances on human health as problem formulation, hazard identificati-
on, hazard characterization, exposure assessment and risk characterization. Dose-response
assessment is the determination of the relationship between the administered dose and the
biological response. WHO says that the health impact of chemicals is determined by a process
of assessment which aims to provide a consensus scientific description of the risks of chemical
exposures.

The Effect of Benzene and Asbestos on Human Health in the List of Priority Items in Annex-1
of Directive 2013/39 / EC,

1-Benzene Cas NO 71-43-2: According to Annex-1, Table 3.1 of Regulation (EC) No 1278/2008.
Flam. Lig. 2, Carc. 14, Muta. 1B, STOT RE 1, Asp. Tox. 1, Skin Irrit. 2nd, Eye Irrit. 2 / H225,
H350, H340, H372 ** H304, H319, H315). According to the International Agency for Rese-
arch on Cancer (IARC) Group 1 : The agent is carcinogenic to humans.

2-Asbestos: According to Annex-1, Table 3.1 and Regulation Annex-1, Table 3.1 of Regulation
(EC) No 1278/2008, Carcer. 14, STOT RE 1 (Kans, 14, BHOT Repeat.Mrz.1) H350, H372.
According to the International Agency for Research on Cancer (IARC) Group 1 : The agent is
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carcinogenic to humans.

The necessary studies on the classification of chemical substances shoud be done in order to
protect and develop individual and community health and combat risk factors for health in
cooperation with relevant institutions and organizations in the light of scientific and techno-
logical developments on that subject carried out by international organizations

Keywords: Geology, chemical substance, classification, health risk assessment of chemical

substances
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ANADOLU’DAKI LAMPROIT BACALARI
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Tiirkiye’de kiymetli taglarin varligina yonelik arastirmalar son yillarda gittikge 6nem kazanma-
ya baglamistir. Ancak, en kiymetli siistasi olarak kabul edilen elmasin varligina dair somut bir
buluntu giiniimiizde heniiz yoktur. Bununla beraber baz1 arkeolojik kayitlarda elmaslarin antik
Anadolu uygarliklarinda ¢ikartilmis ve kullanilmis oldugunun belirtilmesi yiiziinden, Anado-
lu’da miicevher kalitesinde ve boyutlarinda elmas kristali igerebilecek volkanik bacalarin daha
detayli arastirilmasi gerekmektedir. Bu konuda arastirma yapmak isteyen ¢ok sayida amator
ve profesyonel siistas1 avcilari kilavuz olabilecek jeolojiksel bilgilere ihtiyag duymaktadirlar.
Elmas kristallerini i¢erebilecek en bilinen iki yatak kayasi, kimberlit ve lamproit bacalaridir.
Bunlardan kimberlitik volkanik kayalar Tiirkiye jeolojisi icerisinde bugiine kadar hi¢ rapor
edilmezken, ¢ok sayida lamproitik volkanik kayalarin varligi, birgok arastirmaci tarafindan
ortaya ¢ikartilmistir. Bu c¢alisma, Bati Anadolu’da bugiine kadar ortaya ¢ikartilan lamproit
bacalarinin lokalitelerini vermeyi ve bdylece elmas aramaya hevesli ¢ok sayida tas avcisina
jeolojiksel, mineralojiksel ve gemolojiksel yol gdstermeyi amaglamaktadir.

Lamproitler lizerine yapilan ¢ok sayidaki ¢alisma, Bati Anadolu’nun lamproit bacalarinin
Alp-Toros-Himalya dag olusumu (orojenizi) sonrasi, 4.5-20 Milyon yil araliginda (yani Miyo-
sen donemi igerisinde) ortaya ¢iktigini ortaya koymaktadir. Olugumlari, genellikle lav domlar,
tapalar ve ciiriifsu akmalar gseklindedir. Lamproitler en ekzotik ve en nadir manto bilesimli
magmalardan birini temsil ederler. Bu yilizden bilesimleri 6zeldir. Ancak bu lamproit baca-
lar1, ultrapotasik jeokimyasal birlikteliklere sahip volkanik kayalarin igerisinde oldukca kii-
¢iik alanlarda yiizlek verirler. Bu nedenle elmas bulmak isteyen kisilerin sadece bu yiizlekleri
kazmasi gerekir. Bu ¢aligmada bugiine kadar karakteristikleri ayrintili incelenen Bat1 Anado-
lu'nun 12 lamproit bacast duyurulacaktir. Bunlar; Tekirdag-Kesan bolgesindeki Doganca ve
Kurucukdy lamproitleri, Afyon-Balgikhisar bolgesindeki Bahgegiiney ve Goktepe lamproitle-
ri, Afyon-Ilyash bélgesindeki Ilyasli ve Mursalini lamproitleri, Mugla-Bodrum bélgesindeki
Bodrum lamproiti, Burdur-Bucak bdlgesindeki Bucak lamproiti, Kiitahya-Gediz bolgesindeki
Ilicasu ve Saphanedagi lamproitleri, ve Kiitahya-Emet ve Manisa-Selendi bolgesindeki Ulas-
lar ve Kuzayir lamproitleridir.

Sonug olarak denilebilir ki, iist manto-alt kabuk jeokimyasal bilesimine sahip lamproit baca-
larinin tiimiiniin anons edilmesi i¢in, orta ve dogu Anadolu bolgelerinden gelecek verilerin de
ilave edilmesi gerekir. Boylece Tiirkiye’deki miicevher kalitesindeki elmas kristallerinin bu-
lunmasinda en temel asama olan lamproit bacalarinin envanterinin ¢ikartilmasi saglanacaktir.
Ikinci asamada ise, bu lokalitelerin siistasi avcilari tarafindan ayrintili arastirmalari sonucu,
Tiirkiye’de elmasin var olup olmadigi kesin ortaya ¢ikartilmis olacaktir.

Anahtar kelimeler: Ham elmas, Siistasi, Siistas1 avcisi, Lamproit bacasi, Batt Anadolu.
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ABSTRACT

Researches on the presence of precious stones in Turkey have become increasingly important
in recent years. But, there is not yet a concrete finding about the existence of the diamond,
which is considered to be the most precious gemstone. On the other hand, because some arc-
haeological records indicate that diamonds have been extracted and used in the ancient Ana-
tolian civilizations, it is necessary to investigate in detail the volcanic pipes that can contain
diamond crystals in gem quality and size in Anatolia. Numerous amateur and professional
gem-hunters who want to explore in this subject need geological information that can be a
guide. The two most common bed-rocks that may contain diamond crystals are the kimberlite
and lamproite pipes. While kimberlitic volcanic rocks from them have never been reported in
Turkeys’ geology until now, the existence of many lamproitic volcanic rocks has been discove-
red by many researchers. This study aims to guide geologic, mineralogical and gemological
to numerous gem-hunters who are eager to search for diamonds so as to give the localities of
lamproite pipes uncovered so far in Western Anatolia.

Numerous studies on lamproites reveal that the lamproit pipes of Western Anatolia emerged
after the Alpine-Taurus-Himalayan mountain formation (oregeny), during 4.5-20 million ye-
ars interval (i.e. during the Miocene period). Their occurrences mostly are lava domes, plugs
and scoriaceous flows. Lamproites represent one of the most exotic and rare mantle-derived
magmas. So, their compounds are specific. However, these lamproite pipes become clear very
small isolated areas within the volcanic rocks with ultrapotassic geochemical affinities. For
this reason, those who want to find diamonds should only dig these faces. In this study, 11
of the lamproite pipes of Western Anatolia, which their characteristics have been studied in
detail so far, will be announced. These are as follows,; Bahgegiiney and Gdktepe lamproites
in the Afyon-Balgikhisar region, Ilyash and Mursalini lamproites in the Afyon-Ilyash region,
Bodrum lamproite in the Mugla-Bodrum region, Bucak lamproite in the Burdur-Bucak region,
Ilicasu and Saphanedagi lamproites in the Kiitahya-Gediz region and, Ulaslar and Kuzaywr
lamproites in the Kiitahya-Emet and manisa-Selendi region.

As a result, it is necessary to add the data from the central and eastern Anatolian regions in
order to announce the whole of the lamproite pipes with upper mantle-bottom crust geoche-
mical composition. Thus, the inventory of the lamproite pipes, the most basic stage for the
discovery of diamond crystals of gem-quality in Turkey, will be provided. In the second stage,
the detailed investigation by the gem hunters of these localities will finally reveal whether or
not the diamond exists in Turkey.

Keywords: Rough diamond, Gemstone, Gem hunter, Lamproite pipe, Western Anatolia.
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Sertligi, dayanikliligi, renk kompozisyonu, cila tutma gibi dzellikleri bakimindan, opal ve
agatlar silisli siis taglar1 igerisinde énemli bir yere sahiptir. inceleme sahasindaki yesil opal
ve agatlar, Mersin il sinirlarinin kuzey dogusunda yer alan ofiyolitik birimler igerisinde bu-
lunmaktadir. Orta Toroslar’in gliney yamacinda yer alan Kretase yasli masifierden birisi olan
Mersin ofiyoliti, doguda sol yanal atimli Ecemis fay1, kuzeyde Bolkardagi metamorfitleri ile
tektonik dokanakli, bat1 ve glineyde Miyosen yasl karbonatlarla ortiilii olarak bulunmaktadir.
Yaklagik 6 km kalinliginda bir okyanus kabugunu temsil eden Mersin ofiyoliti tabandan tavana
dogru metamorfik bir dilimi, harzburjitleri, ultramafik ve mafik kiimiilatlari, bazalt ve derin
deniz sedimanlarini igermektedir.

Tiirkiye nin birgok bolgesinde, volkanik faaliyetlerin etkisi ile serpantinlesmis ultramafik ka-
yaglar igerisinde yesil opaller ve agatlarin olustugu bilinmektedir. Calisma alanindaki opal
ve agatlar, Findik karmagig1 olarak adlandirilan ofiyolitik melanj igerisindeki koyu yesil ve
siyah renkli serpantinitler icerisinde ikincil olusumlar olarak yer almaktadir. Bolgede siistast
kalitesinde olan 6rneklerde XRD c¢aligsmalari yapilmis olup elde edilen verilerde agatlarin ku-
varstan, yesil opallerin ise opallerden olustuklari saptanmistir. Yesil opal ve agatlardan farkli
sekillerde kaboson islemeler ve tamburlama islemleri yapilmistir. Bolgedeki yesil opal ve agat
olusumlarindan yapilan 6n arazi gozlemleri ile mineralojik ve gemolojik incelemelerin sonug-
lar1 birlikte degerlendirildiginde, bu olusumlarin siistasi olarak kullanilabilecek potansiyele ve
kaliteye sahip olduklar1 gozlenmistir.

Anahtar Kelimeler: Siistasi, mineraloji, gemoloji, ofiyolit, Mersin, Tirkiye
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ABSTRACT

Opal and agates have an important place among the siliceous gem stones in terms of their
hardness, durability, color composition, polish holding characteristics. The green opal and
agates in the study area are located in ophiolitic units located in the north east of Mersin pro-
vince borders. The Mersin ophiolite, one of the Cretaceous aged massifs in the southern slope
of the Middle Taurus Mountains, is located in the east with the left lateral strike Ecemis fault,
with tectonic contact with Bolkardagimetamorphics in the north and covered with carbonates
Miocene aged in the western and southern. Representing an oceanic crust about 6 km thick,
the Mersin ophiolite contains a metamorphic slice, harzburgites, ultramafic and mafic cumu-
lates, basalt and deep sea sediments towards the basin ceiling.

In many parts of Turkey, green opals in serpentinized ultramafic rocks and by the impact of
the volcanic activity is known to occur of agate. Opal and agates in the study area are located
as secondary formation in dark green and black colored serpentinites in ophioliticmelange
called Findik complex. XRD studies were carried out in the case of submerged samples and
it was determined that the agates were composed of quartz and the green opals were opals.
In the different forms of green opals and agates, cabochon cutting and tumbling processes
were performed. When the preliminary field observations made from the green opal and agate
occurrences in the region are evaluated together with the results of the mineralogical and
gemological investigations, it has been observed that these formations have the potential and
qualities that can be used as an gem stone.

Keywords: Gemstone, mineralogy, gemology,ophiolite, Mersin , Turkey
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Topazlar, jeolojik olarak pegmatitler ve yiiksek sicaklik kuvars damarlarinda, ayrica, granitlerin
ve riyolitlerin bogluklarinda olusurlar. Ayrica, asidik derinlik kayalarin pnématolitik evresinde
ve asidik plutoniklerin ¢evresinde birincil ve ikincil olusumlu kristallesmelerine de rastlanabil-
mektedir.

Ulkemiz ekonomisinin lokomotiflerinden birisi olan miicevher sektoriinde en ¢ok ticareti
yapilan taglardan biri de mavi topazlardir. Yiizyillardan beri diinya miicevher sektoriinde yo-
gun olarak kullanilan topaz taglarini, renk ve dolgu tedavileriyle islenmis topaz kristallerini
dogal gibi gostererek, yiiksek fiyatlarla piyasaya siirmek kiiresel siistasi ticaretinde yaygin
hale gelmistir.

Islenmis topaz tasini, tahrip etmeksizin tedavili olup olmadigini ayirt ederek bu taslarin renk
orijinlerinin belirlenmesi sektdrel agidan biiyiik nem tasimaktadir. Bu amagla; izmir’de ku-
rulu ve biiytik caplt miicevher tasi tedarikgisi olan bir firmadan, 10 adet dogal, 20 adet dogal
ancak renk tedavili ve 10 adet de mavi topaz taklidi degisik boyut ve formlarda iglenmis ve
cilalanmig taglar emanet yontemiyle temin edilmistir.

Bu ¢aligmada, dogal yapida islenmis 10 adet mavi siistas1 topazlar, spektroskopiksel olarak in-
celenmistir. Elde edilen mikro-Raman ve FT-IR vibrasyonal grafikleri degerlendirilerek, florca
zengin olup olmadiklart belirlenmistir.

Miicevher sektoriinde kesilmis ve cilalanmis mavi topazlarin florca daha zengin olan tiplerinin
belirlenmesinde, dispersif konfokal mikro-Raman spektroskopik verileri tahripsiz bir ayirtag
metodu olarak oldukga giivenilir bir yontemdir. Bu yonteme gore, mikro-Raman grafiklerinde-
ki 985,332 ve 404 cm™' lerde piklenmis biikiilme bandlari, mavi topaz taslarindaki flor varligini
ve bollugunu isaret edebilir. Bu vibrasyonal biikiilme bandlarinin siddetleri, flor varliginin
bollugu ile dogrudan iligkilendirilebilir.

Bu taglarin FT-IR grafikleri incelendiginde 3200-3700 cm™ araligindaki hidroksil su bandla-
rinin siddeti ve morfolojisi, florince zengin mavi topazlarda goreceli ¢ok diisiik oldugu tespit
edilmistir.

Sonug olarak, diyebiliriz ki dispersif konfokal mikro-Raman cihaziyla inceleme, florca zengin

mavi siistasi topazlarin ayirt edilmesinde ¢ok giivenilir ve oldukca pratik bir yontemdir.

Anahtar Kelimeler: Mavi topaz, Gemoloji, konfokal mikro-Raman cihazi, FT-IR Spektro-
metresi.
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ABSTRACT

Topaz occur geologically in pegmatites and high temperature quartz veins, as well as in the
cavities of granites and rhyolites. In addition, primary and secondary crystallizations of acidic
depth rocks can be found in the pneumatolytic phase and around the acidic plutonics.

As one of the locomotives of our country’s economy, the blue topaz is one of the most traded
stones in the jewelry industry. It has become widespread in the global gemstone trade by pre-
senting the topaz crystals that treated by coloring and filling as natural topaz stones which
widely used in the world jewelry sector since centuries.

Distinguishing the processed topaz stone with treated topaz without destroying and determi-
ning the color origins of these stones are of great importance from the sectorial point of view.
For this purpose; 10 natural, 20 natural but color treated and 10 blue topaz imitations, in
various sizes and forms of processed and polished stones were provided by entrusted method
from a large scale jewel stone supplier company that established in Izmir.

In this study, 10 blue gemstone topaz which processed in natural structure was investigated
spectroscopically. By evaluating the micro-Raman and FT-IR vibrational graphics obtained, it
was determined whether they are rich in fluoride.

In determining the types of fluoro-rich blue cut and polished topaz in the jewelry industry, the
dispersive confocal micro-Raman spectroscopic data is a highly reliable method which regar-
ded as keeping the originality of the material. According to this method, peaked bending bands
at 985,332 and 404 cm™ in micro-Raman plots can indicate fluoride presence and abundance
in blue topaz stones. The severity of these vibrational bending bands can be directly related to
the abundance of fluorine presence.

When the FT-IR graphs of these stones are examined, the intensity and morphology of the
hydroxyl water bands in the range of 3200-3700 cm™ have been found to be very low relative
to the fluoro-rich blue topaz.

As a result, we can say that the examination with the dispersive confocal micro-Raman device
is a very reliable and highly practical method for distinguishing fluoro-rich blue gemstone
topaz.

Keywords: Blue topaz, Gemology, Confocal micro-Raman device, FT-IR Spectrometer.
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Bafa Goliiniin (Milas) giineyinde, Jura-Kretesa yash karbonatlar ile Geg Kretesa yasli me-
ta-karbonat/meta-silisiklastik kayaglarin tektonik dokanaginda karstik meta-boksit olusumla-
rinin igerisinde kirtk zonlarda ve damarlar seklinde siistast 6zellikli iri kristalli diyaspor mi-
nerallegmesi izlenmektedir. Bu ¢alismada, boksit damarlarinin ¢atlak dolgularinda izlenen iri
kristalli diyaspor minerallesmesinin kosullarinin modellenmesi amaglanmistir.

Inceleme alaninda, tikiz ince taneli meta-boksit olusumlari, Jura-Kretesa yasli meta-karbonat-
larin karstik bosluklarinda gelismistir. Iri kristalli diyaspor minerallesmesi, karstik boksit olu-
sumlarimin tektonizmadan etkilenen ¢atlak/kirik zonlarinda ve bu zona paralel olarak geligsen
damarlarda izlenir. Ince taneli karstik boksit olusumlarinin ana mineral fazini, mikro-kristalen
diyaspor olmak iizere daha az oranda hematit ve kuvars olusturur. Yankaya olarak degerlendi-
rilen meta-karbonatlarin kirtk/gatlak ve damar kesimlerinde X-1sin1 kirinim sonucuna gore Al
ve K’ca zengin minerallesmeler izlenmistir (muskovit, biyotit (flogopit) ve kloritoid). Kars-
tik meta-boksit icerisinde tektonizmanin etkin oldugu kesimlerde gelisen ¢atlak/kirik ve da-
marlarda makro-diyaspor minerallesmesine muskovit, gotit, gibsit ve kalsit eslik etmektedir.
Makro-diyaspor kristallesmesine eslik eden mineral fazlar1 Al, O, H, Fe ve K elementlerin-
ce zenginlesme gosterir. Al, ,K ve Fe bakimindan zengin mineral fazlarinin makro-diyaspor
minerallesmesine eslik etmesi, karstik boslukta tikiz meta-boksit olusumu sonrasi etkin olan
tektonizmaya bagli olarak gelisen tektonizma kontrollii Al, K ve Fe’ce zengin hidrotermal
cozeltilerin etkisiyle gelisebilecegini ortaya koyar.

Bu c¢aligmada onerilen tektonizma-kontrollii hidrotermal modelleme, siistasi olarak makro
kristalli diyaspor madenciligi yapan firmanin, Jura-Kretesa yasl meta-karbonatlar ve Geg Kre-
tesa yagli meta-karbonatlar/meta-silisiklastikler arasinda KB-GD dogrultusunda gelismis olan
normal fay diizlemine yakin agtig1 yeralti galerinden tiretim yapmasiyla desteklenir.

Anahtar Kelimeler: Siistasi 6zellikli makro-diyaspor minerallesmesi, K-Fe minerallesmesi,
tektonizma kontrollii hidrotermal ¢6zeltiler
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ABSTRACT

Gemstone macro-crystallized diaspore mineralization is observed within the karstic meta-ba-
uxite deposits along the tectonic boundary of the Jurassic-Cretaceous meta-carbonates and
Late Cretaceous meta-carbonates/meta-siliciclastic rocks in south of Bafa Lake (Milas). The
goal of this study is to determine the genesis of the macro-crystallized diaspore mineralization
occurred in the fracture zones of the karstic bauxite deposits.

Compact fine-grained meta-bauxite deposits were generated in the karstic cavities of the Ju-
rassic-Cretaceous meta-carbonates in the studied area. Macro-crystalline diaspore minera-
lization dominantly generated in the tectonic zones of the karstic bauxite deposits especially
in the fracture zones and veins developed parallel to these fracture zones. The main mineral
phases in the fine-grained compact meta-bauxites are composed of micro-crystalline diaspore,
hematite and quartz. K and Al-rich mineralization (muscovite, biotite (phlogopite), and chlo-
ritoid) were generated in the fracture zones and veins of the host rocks of the meta-carbonates
based on X-ray diffraction result. Macro-crystallized diaspore mineralization associated with
muscovite, goethite, gibbsite and calcite were observed along the fractures and veins develo-
ped in the tectonic-deformed segments of the karstic bauxite deposits. The mineral phases en-
riched with Al, O, H, Fe and K are associated with macro-crystallized diaspore mineralization.
The paragenesis of the Al, K and Fe-rich mineral phases to the macro-crystallized diaspore
mineralization mark that macro-diaspore mineralization should be formed in the fracture zo-
nes and veins of the host rocks by the effect of the tectonism-controlled Al, K and Fe- rich
hydrothermal fluids after genesis of the fine-grained karstic meta-bauxite deposits.

The proposed tectonic-controlled hydrothermal model in this study is supported by the pro-
duction of the gemstone macro-crystallized diaspore minerals which is operated in the un-
derground galleries along NW-SE direction of the normal fault zones between the Jurassic-C-
retaceous meta-carbonates and Late Cretaceous meta-carbonates/meta-silisiciclastics.

Keywords: Gemstone macro-diaspore mineralization, K-Fe mineralization, tectonic-control-
led hydrothermal fluids.
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Kanlitas Hoyiigii, Eskisehir ili, Indnii ilgesine bagh Kuzfindik kdyiiniin yaklasik bir kilometre
dogusunda yer alir. Hoyiik, Daralan - Kuzfindik vadisinin ortasinda yiikselen lisfenit bile-
siminde kayalia yaslanarak genisleyen yaklagik 150 metre {izerinde ¢apa sahip MO 6 binyil
Oncesine ait bir yerlesim yeridir. Kanlitas yerlesmesinde, kazilar sirasinda ¢ikarilan arkeolojik
bir ¢ok buluntunun arasinda takilar, siis objeleri, tas boncuklar ve bu nesnelerin iiretiminde
kullanilan tiretim aletleri de yer almaktadir. Bilezik yapiminda agirlikli olarak mermer, man-
yezit, boncuk yapiminda agat, opal ve kalsedon kullaniimistir. Uretim aletlerinde de kumtast,
manyezit ve sepiyolit kullanilmistir.

Jeolojik olarak Kanlitas hoyiigii ve ¢evresinde yer alan temel kayalar1 Triyas yasli mermer
ve sistlerden olusan metamorfik kayaglar (Inonii metamorfikleri) ile metamorfik kayaglarmn
iistiinde tektonik olarak yer alan ofiyolitik birimler olusturur. Pliyosen kumtaglari ve gakiltas-
lar1 ofiyolitik birimlerin {istiine uyumsuz olarak yer alir. Bdlgenin en geng birimleri hoyiigiin
eteklerinde tarla arazilerinin olusturdugu aliivyon alanlardir. Bélgede ofiyolitlere bagl olarak
gelismis onemli manyezit yataklari ile birlikte Miyosen donemine ait eski bir gol ortaminda
gelismis sepiyolit yataklar1 Tiirkiye’nin dnemli yataklar1 arasindadir. Ayrica agat, kalsedon ve
opal olusumlar1 da bélgede yiizeylenen cakiltaslari iginde yumrular seklinde bulunur.

Bolgede yapilan arazi ¢aligsmalart ve Kanlitag yerlesmesinde ¢ikarilmis bilezik, siis objeleri,
tag boncuklar ve iiretim aletlerinin incelenmesi sonucu s6z konusu objelerin yapiminda muhte-
melen ¢evrede ylizeylenen kaya¢ ve mineraller kullanildig1 gozlemlenmektedir. Mermer ham
madde olarak, hdyiigiin kuzeyinde yiizeylenen mermerlerden (Inénii mermerleri); manyezit,
hoyiigiin giineyinde genis yayilim gosteren ve baslica serpantinitlerle temsil edilen ofiyolitlere
bagli olarak gelismis manyezit damarlarindan alinarak kullanilmistir. Yapilan arazi ¢aligmala-
rinda, Kanlitas Hoytiglinlin kuzeyinde yer alan Taskoprii tepede kumtaslarinin iizerine uyumlu
olarak gelen cakiltaglari i¢inde nodiil formundaki opal ve kalsedon drnekleri ile hoyiigiin yak-
lasik 5 km kuzey batisinda yiizeylenen ¢akil taslarinda bulunan Dereyalak agatlari, boncuk ve
siis objeleri yapiminda kullanildig: ilk makroskopik gozlemlere gére anlasilmaktadir. Ayrica
onciil gozlemlerimize gore, ¢alisma alaninin kuzey dogusunda yiizeylenen 6nemli sepiyolit
yataklarinin (6rnek Nemli) Kanlitas insanlar1 ya da ustalar tarafindan bu ham maddeden iire-
tilmis objelerin kaynak alan1 olarak kullanildig1 anlagilmaktadir.

Anahtar Kelimeler: Agat, opal, Kanlitag Hoyiigi, Kalkolitik Dénem, Eskisehir
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ABSTRACT

Kanlitas prehistoric settlement is located about one kilometer east of Kuzfindik village in the
Inénii district of Eskisehir province. The Chalcolithic mound is a settlement dating back to the
6th millennium BC with a diameter of over 150 meters extending from the rock in the listvenite
composition rising in the middle of the Daralan - Kuzfindik valley. Among the archaeological
finds unearthed during the excavations in the Kanlitag Mound, there are jewelry, ornamental
objects, stone beads and production tools. Marble and magnesite are used predominantly in
bracelet production. Agate, opal and chalcedony are exploited in the production of beads.
Sandstone, magnesite and sepiolite were also used in production.

Geologically, the basement rocks are mainly metamorphic rocks (namely Inénii metamorphi-
cs) composed of Triassic marbles and schists at the bottom and ophiolitic units tectonically
overlain on metamorphic rocks Pliocene sandstones and conglomerates are unconformably
overlain the ophiolitic unit in the studied region. The youngest units of the region are the
alluvial areas formed by the fields in the foothills of the mound. The magnesite deposits deve-
loped in the region due to the ophiolites and the sepiolite deposits settled in a Miocene lake
environment are among the important deposits of Turkey. In addition, agate, chalcedony and
opal occurrences are found as nodule forms in the conglomerates.

Intensive off-site field survey by means of transect walking was carried out for this study. Field
work and the comparative analysis of the bracelets, decorative objects, stone beads and manu-
facturing tools unearthed from Kanlitas excavations indicates that similar minerals and rocks
could be observed as outcrops in the vicinity. Kanlitas prehistoric settlers exploited marble
from previously studied Inonii marbles. These marbles outcrop in the north of the mound. The
magnesite was exploited from magnesite veins occurring to the south of the mound which are
developed due to the widely scattered ophiolites mainly represented by serpentinites. Opal and
chalcedony geological occurrences are in the form of nodules within the conglomerates con-
formably overlain by the sandstones at Taskoprii hill situated to the north of Kanlitas Mound.
These raw materials were probably used in the fabrication of beads and ornamental objects.
In addition to these raw material occurrences, Dereyalak agates found in the conglomerates
emerging 5 km northwest of the mound are also exploited in the bead production. The impor-
tant sepiolite deposits (eg, Nemli ), which are situated in the north-east of the study area, must
have been the source of the artifatcs produced from sepiolite.

Keywords: Agate, Opal, Kanlitas Mound, Chalcolithic Period, Eskisehir
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Arkeo-gemoloji, son yillarda 6nemi gittikge artan multidisipliner bir bilim dalidir. Antik d6-
nemlerde islenmis ayrik siistasi tirtinlerinin (gliptiklerin) ve/veya siistagi mihlanmig miicevher-
lerin (artifektlerin); 1. Tanimlanmasi, 2.Restorasyonu, 3.Konservasyonu, 4.Envanterlemesi ve
5.Teshirinde giinlimiizde vazgegilmez bir neme sahiptir.

Cinkii antik donem siistaslarinin ve siistagli miicevherlerin gerek materyal tespiti gerekse
de restorasyon ve konservasyon islemleri, bunlarin gemolojik 6zellikleri dikkate alinmadigi
takdirde, bircok objenin yorumlanmasinin ve envanterlesmesinin hatali yapilmasini sonug-
lamaktadir. Arkeo-gemolojik incelemelerde materyal tespitinin esasini, tahripsiz arkeomet-
rik yontemler olusturmaktadir. Antik siistagi triinlerin (gliptiklerin) islendigi donemlerin ve
6zelliklerinin ortaya ¢ikartilmasi ile gerek Arkeolojik kazilarda bulunan gerekse de miizelere
bagislanmak i¢in teslim edilen ayrik siistaglarinin ve/veya siistagli miicevherlerin, islenis tarih-
lendirilmelerinin ve gercek degerlerinin tespit edilebilmesi miimkiin olabilecektir. Bu gliptik-
lerin her birinin bir sanat ve zanaat eseri olmalar1 yiiziinden, dogru tanimlanmalar1 ve yorum-
lanmalar1, ayn1 zamanda sanat tarihi agisindan da 6nem tasir. Clinkii hem dini, hem de diinyevi
amaglar i¢in siistaslarinin islemeciligi ve siistagli miicevherlerin yapimi, dnceleri, din, tilsim,
biiyii ve ugur gibi kavramlarin etkisi ile baglamis, zaman igerisinde bu anlamlarinin yani sira
6li hediyesi, tanrilara sunu, imtiyaz gostergesi, zenginlik ifadesi, hediye ve gilizellesmek gibi
amagclar1 da kapsamistir.

Bunlarin envanterlenme sistematigi (uyulacak diizen) sdyle olmalidir;

1. Siistagi materyal tespiti (gemolojik-arkeometrik metotlarla inceleme),

2. Siistasinin hangi bolgeden ¢ikartilmis olabileceginin tespiti (yoresel ve dis bolge kaynaklr),
3. Siistaginin islemesinde (lapidary) seklinin, modelinin, boyutlariin ve agirliginin tespiti,
4

Siistasinin materyal cinsi ve islenti formu g6z oniine alinarak;
+  Torensel-ibadetsel-Inangsal,

»  Miihiir-imza,
»  Taki-Siislenme-Sosyal statii yapim amacinin tespiti,

5. Gliptik iizerindeki sekilleri, motifleri ve yazilar1 belirlemek veya oyulan-kesilen formun
tespiti,
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6. Gliptik islenis formu ile iizerindeki sekil ve yazilarin arkeolojiksel ve sanat tarihi agisin-
dan neyi ifade edebildiginin yorumlanmasi.

Tiim bunlar gostermektedir ki, arkeo-gemolog, artik arkeolojik kazilarin ve miizelerin vazge-
¢ilmez bir uzmani olmustur.

Anahtar kelimeler: Arkeo-gemoloji, gliptik, siistasi.
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ABSTRACT

Archaeo-gemology is an increasingly multidisciplinary science discipline in recent years. Lo-
ose gemstone products (glyptics) and/or gems mounted jewelries (artifacts) processed in an-
cient times, 1.Identification, 2.Restoration, 3.Conservation, 4.Inventilation and 5.Exhibition,
are an indispensable prescription nowadays.

This is because, in the case of antique period gemstones and gemstone mounted jewelries, both
material identification and restoration and conservation operations result in erroneous interp-
retation and inventorying of many objects if their gemological characteristics are not taken
into account. In the archaeo-gemological investigations, the basis of material determination is
the non-destructive archaeometric methods. By revealing the lapidary periods and features of
the ancient gemstone products (glyptics), it may be possible to be determined the date and the
true value of the loose gems and/or the gemstone mounted jewelries which both brought out
from the archaeological excavations and delivered for forgiveness to the Museums. Due to the
fact that each of the glyptics is both artistic and craftsmanship artifact, their correct definitions
and interpretations are also important in terms of art history as well. Therefore, the lapidary
and the making of the gems mounted jewelries for both religious and secular purposes had
been firstly started with the effect of concepts such as religion, charm, magic and luck etc., and
then, besides these meanings, included dead gift, god presentation, concession demonstration,
wealth expression, gift and beauty.

They should be in the inventory system (order to be followed);

1. Determination of gemstone glyptic material (investigation using the gemological-archa-
eometric methods),

2. Determination of the region from which the gemstone may have been mined (originating
from the local and the outer regions),
3. Determination of lapidary shape, model, dimensions and weight of gemstone,
As considering the gender and working form of gemstone material;
*  Ceremonial-Worship-Religious,
o Stamp-Signature,
o Jewelry-Ornament-Social status, determination of the purpose of lapidary making,
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5. Identifying shapes, motifs and texts on the glyptic, or determining the form of the engra-
ved-cut,

6. Interpretation of what the glyptic form of work and the shapes and texts on it can express
in terms of archaeological and art history.

All this shows that the archaeo-gemologist has now become an indispensable expert of archa-
eological excavations and museums.

Keywords: Archaeo-gemology, gemstone, glyptic.
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Jeolojik olusum kosullar1 dikkate alindiginda, Tiirkiye’de krizopras (SiO,-mikrokristalin yap-
1t ve yumrusal sekilli kuvars tiirii) olusturan birgok bdlgenin var olabilecegi ihtimali diislinii-
lebilir bir gergek olarak kabul gérmiistiir. Ancak birgok bélgede bulunabilecek her yesil silika
tiri de krizopras degildir. Bunlar ya yesil kuvars veya yesil opal de olabilirler. Krizoprasi
diger iki silika tiirinden ayiran temel igerik “Ni” element varliginin asir1 bollugudur.

Bugiine kadar yapilan ¢alismalarda da Tirkiye’de ticari miktarlarda var oldugu saptanmis
Biga-Canakkale, Ikizce-Bilecik, Sivrihisar-Eskisehir, Oltu-Erzurum ve Savur-Mardin olmak
iizere bes krizopras alanindan bahsedilmistir. Bu bélgelerden birisi olan Ikizce, druse yapili
krizopraslari ile goriinim olarak diger bolgelerdeki krizopras olusumlarindan ayrilmaktadir.
Siistas1 pazarinda yesil renginin diginda, druse yapisindan dolay1 oldukea ilgi gormekte ve
“Ikizce Kristalleri” olarak siistas1 piyasasinda ticari bir isim bulmustur.

Bu caligmada, yiiksek miktarda talep goren ikizce bdlgesi druse yapili krizopraslarinin olusum
mekanizmasina da deginilerek madenin mevcut durumu hakkinda bilgi vermek amaglanmustir.
Maden ve civarinda yapilan saha ¢aligmasi sonucu toplanan drnekler gemolojik olarak incele-
meleri yapilmustir. Ikizce krizopraslari, metamorfik kayaglar ile serpantinit dokanagindaki gat-
laklarda dolasan magmajenetik sular igerisindeki silisik asit (H,SiO,) nin 100-180 °C sicaklik
ve ylizey kosullarina yakin basing degerlerinde ve 6zellikle alkalin (Ph=8-9) ortamda kayag
gozeneklerinde ve diizensiz ¢atlak bosluklarinda olugmuslardir. Ancak yumrusal yigigimi iz-
leyen evreden sonra ortam sicakliginin yiikselmesi (180 °C iizeri) ile bu krizopraslar iizerinde
kristalin yapili ger¢ek kuvars kristalleri olusmustur. Bu ¢iftli silika ¢okelim mekanizmasi jeo-
kimyasal agidan enteresan olup, ayrica olusan tiriinler de ilging ve albenili yapilar1 yiiziinden
gemolojik bir degere sahiptir.

Arazi ¢aligmalar1 sonucunda goriilmiistiir ki, maden ocaginin meveut durumu su an igin sta-
bildir ve isletilmemektedir. Bunun temel nedeni maden kanunda 5.smuf siistasi isletme sertifi-
kasinin alinmasinin ¢ok maliyetli olmasi ve bu kristallerin ticari degerinin bunu karsilamama-
sidir. Druse krizopraslari igeren bu ikizce maden bolgesinde, gerekli jeofiziksel-sismik veriler
yapilarak yer altindaki yayilimlarinin tespiti ve ayrica ¢evre kayaglarin strese bagl gatlak di-
yagramlarinin ¢ikartilmasi ile krizopraslarin 6rtii altindaki yayilimlariin bulunmasi madenin
rezervini tahmin etmede ve bu kristalleri degerlendirmede yardimci olacagi tespit edilmistir.

Anahtar Kelimeler: Druse krizopras, yar1 kiymetli siistasi madenciligi, gemoloji, Tkizce-Bi-
lecik.
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ABSTRACT

Considering the geological formation conditions, the probability that there may be many regi-
ons forming chrysoprase (SiO -microcrystalline form and nodular shaped quartz type) in Tur-
key is accepted as a considerable fact. However, every green silica species that can be found
in many regions is not a chrysoprase. They can be either green quartz or green opal. The basic
content that distinguishes it from the other two silica species is the abundance of elemental Ni.

The studies carried out until today figure out five chrysoprase fields where chrysoprase exists
in commercially acceptable amount in Turkey; Biga-Canakkale, Ikizce-Bilecik, Sivrihisar-Es-
kisehir, Oltu-Erzurum and Savur-Mardin. One of these regions, Ikizce, is distinguished in
appearance with its chrysoprase formations with druse structure from the chrysoprase for-
mations in other regions. Apart from its green color, it attracts a lot of attention due to dru-
se structure in the gemstone market and has a commercial name in the gemstone market as
“Crystals of the Ikizce”.

This study aims to give information about the current situation of the mine by referring to the
formation mechanism of the druse chrysoprase in the Ikizce region, which is highly demanded.
Gemological investigations of the samples that are collected after the fieldwork in the vicinity
of the mine were carried out. Ikizce chrysoprases have formed in the rocks pores and irregular
cracks in the alkaline (Ph = 8-9) environment and in the pressure values close to the surface
conditions and temperature of 100-180 0C of silicic acid (H4Si0O4) in the magmagenetic waters
circulating in the cracks where the metamorphic rocks and serpentinite contacts. However, the
real crystalline quartz crystals have formed on these chrysoprases with the increase in ambient
temperature (above 180 0C) after the following phase of the nodular aggregation. This double
silica deposition mechanism is interesting in terms of geochemistry, and the products, which
are formed also, have a gemological value due to their interesting and charming structures.

As a result of the field studies, we can argue that the present condition of the mine is stable,
and the mine is not operating at present. The main reason for this is that taking the 5th class
gemstone processing certificate in the Mine Law is very costly and the commercial value of
these crystals does not afford this. In this Ikizce mine area containing druse chrysoprases, the
necessary geophysical-seismic data can be collected to determine their underground propa-
gation and in addition, the removal of the stress-related fracture diagrams of the surrounding
rocks may also be very useful in finding the spreads under the cover of the chrysoprases.

Keywords: Druse chrysoprase, semi precious gemstone mining, gemology, Ikizce-Bilecik.
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Ulkemiz, Siistaslar1 bakimindan, bilinenin aksine, énemli rezervlere sahiptir. Tiim Avrupa’da
Baltik kiyilarinda ¢ikarilan Amber (Kehribar) hari¢ Siistasi materyali olarak kabul edilebile-
cek ekonomik rezerv sahibi bir malzeme bulunmamaktadir. Oysaki tilkemiz Avrupa’ya oranla
6nemli rezervlere sahiptir. Bu rezervlerin igerisinde Aydin ili Karacasu ilgesi Kaya Kristalleri
de mevcuttur.

Kaya kristallerinin saydam ve iyi drnekleri taki yapimina ¢ok uygundur. Bu 6rneklerin kristal
yapilar1 bozulmamis olanlar hi¢bir igleme tabi olmadan takilar yapilabilmektedir. Kristal ya-
pilar1 bozuk ve kirtlmis olanlarda gesitli isleme yontemleri kullanilarak degerlendirilmektedir.

Bu ¢alismanin amact Aydin ili Karacasu ilgesindeki Kuvars kristali rezervlerinin ortaya ¢ika-
rilmasi, bunlar1 degerlendirme yontemlerinin belirlenmesidir.

Caligmada bolgedeki Kaya Kristallerinin dogadaki toplama yontemi ve Siistasi isleme atol-
yesinde islenis asamalar1 resmedilerek gosterilecektir. Bu uygulamalar sonucunda nihai iiriin
ortaya cikarilacaktir.

Calismanin sonucunda bu bolgedeki Kaya Kristallerinin ¢ikarilig ve islenig yontemleri belirle-
nerek ilgililere bir rehber olarak sunmaktir.

Anahtar Kelimeler: Kristal, kuvars, Karacasu, kaya, siistasi
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ABSTRACT

Our country is rich in gemstone resources contrary to the popular belief. There are not any
gemstone materials which can be considered to have economic value in all Europe apart from
the the amber collected in the Baltic. However our country has important resources compared
to Europe. One of these resources is the rock crystal resources in Karacasu, Aydin.

Opagque and good samples of rock crystals are very suitable for jewellery. Corrupted and bro-
ken samples can also be used after some processing.

The purpose of the study is to find out rock crystals and to determine how to assess them.

In this study collecting methods of rock crystals and the procedure of working on them will be
illustrated. After this, final product will be shown.

The purpose of this study is to determine the collecting and processing methods of rock crys-
tals and to make a guide to those concerned.

Keywords: Crystal, quartz, Karacasu, Rock, gemstone
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0z

Siistas1 ticaretinin ¢ok eski caglardan beri yapildig1 bilinmektedir. {1k insandan bu yana Siistasi
her zaman insanlar tarafindan kullanilmistir. Insanoglunun yasammin hemen her evresinde
Siistagi vardir. Hayatin bu kadar igerisinde bulunan bir materyalin ticaretinin de 6nemi hig
kuskusuz ¢ok biiyiik olacaktir. Bu ticaretin diinyadaki ekonomik boyutu Tiirkiye’de ¢ok fazla
bilinmemesine ragmen ciddi rakamlar diizeyinde gergeklesmektedir.

Bu ¢aligmanin amaci ekonomik degeri olan bazi Siitaglarinin (6rnek olarak Agat, Kalsedon,
Obsidyen, Kaplan gozii Kuvars vb.) glinliimiiz degerleri tespiti yapilarak, giincel fiyatlar toplu
olarak ortaya ¢ikarilacaktir. Bu fiyat tespitinde 6zellikle diinya Siistasi ticaretinin 6nemli bir
boliimiinii olugturan ABD’nin Arizona Eyaleti, Tucson sehrinde diizenlenen siistast fuarlari
referans alinacaktir.

Caligsmada, belirlenen satis bolgesindeki fuarin icerisinde ki birgok siistaginin fiyat tespiti ya-
pilmistir. Belirlenen siistaslarinin fiyat etiketli resimleri ¢ekilmis ve durum tespiti olusturul-
mustur. Caligmanin igerisinde, diinyanin gesitli yerlerinden gelen siistaglarinin fiyat bilgileri
bulunmaktadir. Bu bilgiler, siistaglarinin resimleri ile birlikte ¢alisma igerisinde yer alacaktir.
Boylelikle 2017 yilinda baz: siistasi fiyatlar1 ortaya ¢ikarilmis olacaktir.

Caligma sonucunda elde edilecek verilerin Tiirkiye’de bir ilk olmas1 beklenmektedir. Diger
aragtirmacilara ve Siistag1 ticareti yapanlara bir rehber olacagi diigiiniilmektedir. Bu ¢caligmada-
ki veriler Siistas1 ticareti yapanlar i¢in diinya fiyatlari ile Tiirkiye fiyatlarini kiyaslama imkant
verecektir.

Anahtar Kelimeler: Siistasi, Tucson, satig, Siistas1 Fuari, ticaret
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ABSTRACT

It is well-known that Gemstone trade has been done since the ancient times. Since the first
man, the Gemstone has been always used by people. Gemstones can be found in almost every
phase of the human life. There is no doubt that the trade of such material which is much invol-
ved in life has a great importance. Although the economical dimension of the gemstone trade
in the world is not well-known in Turkey, such trade is being made in high numbers.

The aim of this study is to find out the current prices of certain Gemstones which have econom-
ic value (ex. Agate, Chalcedony, Obsidian, Tigers Eye Quartz etc.) collectively by determining
the current values of such Gemstones. Especially the gemstone fairs held in the city of Tucson,
the state of Arizona, USA which constitute a substantial part of the Gemstone trade in the
world will be taken as a reference while determining the prices.

In this study, the prices of various Gemstones in the fair located in the determined sales area
have been determined. The price tags of the designated gemstones have been photographed
and made assessment. In the study, there are price information of Gemstones coming from
several places of the world. Such information will take part in the study with the pictures of the
gemstones. By this way, the prices of some gemstones in 2017 will be determined.

The findings of this study are expected to be the first in Turkey. This study is expected to be a
guidance for other researchers and the ones who do Gemstone trade. The data in this study
will create an opportunity for the ones who do Gemstone trade to compare the prices of Turkey
with the world.

Keywords: Gemstone, Tucson, sale, Gemstone Fair, trade
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Degerli ve Yar1 degerli taslar olarak tanimladigimiz mineral ve kayaglar tarih boyunca gii-
zellikleri, albenilikleri ile daima insanlarin ilgisinin odak noktasi olmustur. Giizelliklerinin
disinda az bulunur olmalar1 degerini daha da artirarak ulagilmasi zor nesneler haline gelmistir.
Buna bagli olarak, tarih boyunca bu taslarin kullanimi toplumlarda konum ve sayginlik gos-
tergesi olmustur. Siistaslarina olan ilgi giin gegtikge artarken dogal kaynaklarin sinirli olmasi
nedeniyle {iretimi azalmakta ve maliyeti artmaktadir. Konu, {iretim agisinda ele alindiginda;
dogal degerli taglar milyonlarca yilda ve yerkiirede olusurken, sentetik degerli taglar laboratuar
ortaminda ve ¢ok daha kisa siirede iiretilebilmektedir. Bu konulara ek olarak gerek renk, gerek
yapisal olarak sorunlu siis taglarinin iyilestirilmesi de ¢aligsmalara konu olmustur.

Uretim amacli ilk basarili denemeler 20. Y. baslarinda sonuglanmus ve sentetik olarak ilk safir
iretilmistir. Giintimiizde ise birgok tasin sentetigi iiretilebilmektedir. Gerek sentetik siistaglart
iiretiminde ve gerekse diisiik kaliteli dogal tiriinlerin iyilestirilmesinde kullanilan yontemler
3 ana boliimde incelenebilir; eriyikten biiylitme, ¢6zeltiden biiyiitme ve buhardan biiylitme
olarak tanimlanabilir. Bu ¢aligmada bu yontemlerden eriyikten biiylitme olan Verneuil (atese
piiskiirtme) ile Czochralski yontemi ve buhardan biiyiitme olan “CVD (Kimyasal Buhar Biri-
kimi) yontemi ele alinmistir. Anilan yontemden tretilmis taglarin dogal esdegerlerinden nasil
ayirt edilebilecegi konularina da deginilmistir.

Calismamiz bilimsel yayinlardan derlenen bilgilere dayanmaktadir. Oncelikle siistaslarinin
yapay olarak tretilme yollar1 6zetlenecek, secilmis drnekler i¢in dogal ve yapay esdegerler
arasi farklar gosterilecektir. Bu konuda akademik kurumlar ile Yer bilimleri ve doga tarihi
miizelerinin katkilart hatirlatilacaktir.

Anahtar Kelimeler: CVD, Czochralski, sentetik siistaglari, iiretim yontemleri, Verneuil
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ABSTRACT

Throughout history, minerals and rocks which we define as precious and semi-precious stones
have been focal spot of the interest of humanbeingsdue totheir beauty and charm. Aside from
their beauty, the fact that they are hard to find increased their worth and made them unrea-
chable. Correspondingly, throughout history, the use of these stones have been indicator of
the social position and prestige in the societies. While the interest to the gemstones increases
day by day, despite limitation of natural resources, their production decreases while their cost
increases. When it comes to producing; while natural precious stones originate on earth within
million years, synthetic precious stones can be produced in laboratary environment in a very
short time. In addition to these issues, the improvement of color and structural flaw appeared
on gems has also become a subject to studies.

The first successful attempts targeting production were carried out in the beginning of 20"
century and the first sapphire was synthetically produced. At the present time, synthetics of
many gemscan be produced. Methods that are used for producing synthetic gemstones and for
improving the natural but low quality gems can be examined in 3 main section,; melt growing,
solution growing and vapour growing. In this study Verneuils method as an example of melt
growing, Czochralski’s method and as an example of vapour growing CVD(Chemical Vapor
Deposition) methods have been taken into considereaation. Moreover, the matter of distingu-
ishing the stones produced with methods stated above from their natural equivalents has been
outlined.

This studyis based upon the facts compiled from scientific pubilications. Firstly, artificially
producing ways of gemstones will be summarized, and the differences between natural and
artificialequivalents for selected examples will be demonstrated. In that case, the contribution
of the academics and Museum of Earth Sciences and Nature History will be emphasized.

Keywords: CVD, Czochralski, synthetic gemstones, production methods, Verneuil
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Canakkale Bogazi’nin giineybati kiy1 ve kiyiardinda olas1 antropojenik, jeolojik ve hidrografik
etkilesimleri arastirmak amaci ile hazirlanan bu proje (Proje 13B6055002) Ankara Universi-
tesi Bilimsel Arastirma Projeleri Koordinasyon Birimince desteklenmistir. Bu ¢ergevede 2013
ve 2014 yillarinda plajli kiyilardan, akarsu yataklarindan ve kaynak kayaglardan aliman toplam
100 den fazla 6rnekler lizerinde sedimentolojik (tane boyu ve toplam agir mineral), mineralo-
jik (XRD) ve jeokimyasal (XRF/ICP) arastirmalar yapilmis olup, arazide jeolojik-jeomorfolo-
jik gozlemler ve radyoaktif ve magnetik siddet dlgiimleri ile desteklenmistir.

Kiyilarda hakim sediment tane boyu doguda ince kum, batida ise orta kumdur. Kaba kum
doguya dogru azalmaktadir. Canakkale Bogaz1 akint1 sisteminin etkisi burada goriilmektedir.
Akarsu yataklarinda da goriilen tane boyu farkliliklar1 kismen de olsa antropojenik etkilesim-
lerden (tarim amagli toprak ve su kullanimi gibi) kaynaklanmis olabilir. Sedimentlerde toplam
agir miktar oranlar1 genelde %20’den az olmakla beraber, dzellikle batida %65’e varan deger-
lere rastlanilmaktadir. Akarsu yataklarinda toplam agir mineral oranlar1 daha da diisiik olup,
agir mineral zenginlesmesinin kiyilarda dalga ve akinti rejimleri ile daha da 6nemli olduguna
isaret etmektedir. Agir mineraller degisen oranlarda, magnetit, kromit, ilmenit, hematit, akti-
nolit, titanit, rutil, epidot, hornblend, grossular bilesenlerinden olusmaktadir.

Element dagilimlar gogunlukla toplam agir mineral oranlari ile kontrol edilmektedir. Ortala-
ma yerkabugu degerleri ile karsilastirildiginda; bat1 ve dogu kiyilarinda nisbeten yiiksek Mn,
Fe, Mg, P, Ti, Cr, Zn, Th ve Y miktarlarina rastlanilmakta, Zr ve Hf batida daha fazla tesbit
edilmektedir. Akarsu yatak sedimentlerinde de nisbeten yiiksek Mg, Cr, Ni, As, Cs, Hf ve U
Ol¢tilmiistir. Kiyiardinda degisen jeolojik kaynak tiirleri, antropojenik maden isletme toprak
kullanma gibi faktorler, Canakkale Bogazi’nin 6zgiin akint1 sistemleri ve kiy1 hidrografisi bu
calismada tesbit edilebilen 6nemli etkilesimlerdendir

Anahtar Kelimeler: Sedimentoloji, Jeokimya, Kiy1, Karamenderes Deltasi, Tiirkiye
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ABSTRACT

This Project was carried out to aim anthropogenic, geological and hydrographic interactions
prevailed in the soutwestern coastal and hinterland regions of the Canakkale Strait. This was
supported by the Ankara University Scientific Research Projects Unit of the Ankara University
(Project 13B6055002). Within this frame, during the years 2013 and 2014, more than 100
surface sediment samples were collected from beach coasts, river beds and source rocks on
the Karamenderes River delta and subjected to sedimentological (grain size and total heavy
minerals), mineralogical (XRD) and geochemical (XRF/ICP) analysis which is also supported
by geological-geomorphological field observations and radioactive and magnetic field mea-
Surements.

The dominant grain size along the coasts is fine sand in the east and medium sand in the west.
Coarse sand abundances decrease towards the east. Here the influences of the Canakkale
Strait current system can be seen. It is likely that differences in grain size from the river beds
can partly be due to anthropgenic interactions (such as use of water and soil for agricultural
purpose). Total heavy mineral concentrations in sediments are mostly less than 20%, howe-
ver, especially in the west, values up to 65% were also found. Total heavy mineral contents in
river sediments are more lower which suggest important enrichments of heavy minerals at the
coasts due to the wave and current regimes. Heavy minerals are composed of varying propor-
tions of magnetite, chromite, ilmenite, hematite, actinolite, titanite, rutile, epidot, hornblend,
grossular.

Elemental distribution is largely controlled by the total heavy mineral concentrations. Com-
pared with average values of the Earth'’s crust, the relatively higher contents of Mn, Fe, Mg, P,
Ti, Cr, Zn, Th and Y in the western and coasts whereas Zr and Hf were more abundant in the
west. River bed sediments displayed relatively higher Mg, Cr, Ni, As, Cs, Hf and U measured.
The varying geological rock sources on coastal hinterland, anthropogenic mining and soil use
factors, specific current systems of the Canakkale Strait and coastal hydrography are among
the important interactions determined in this study.

Keywords: Sedimentology, Geochemistry, Coast, Karamenderes Delta, Turkey
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Aktif transform fayli havzalarda, deprem ile tetiklenen tiirbiditler paleosismolojik ¢alismalar
icin genis kayit tutarlar. Bu kayitlar, karada yapilan ¢alismalarla beraber deprem risk anali-
zinde birincil elden bulgu sunarlar. Kuzey Anadolu Fayi’nin Kuzey Kolu (KKAF) gecen iki
binyilda 55’in (M>6.8) iizerinde deprem yasamis olup, Marmara Denizi’ni deprem ile tetikle-
nen tilirbiditleri (sismotiirbiditleri) ¢alismak i¢in esi bulunmayan bir laboratuvar yapmaktadir.
1912 Miirefte ve 1999 Izmit ve Diizce deprelerinden sonra, Marmara Denizi’nde bir sismik
bosluk ortaya ¢ikmistir. Bu boslugun Orta havzadan baslayarak Kumburgaz {izerinden Cinar-
cik havzasina uzandigi bilinmekte, bu nedenle bu ¢alisma KKAF’nin Orta Sirt segmentinden
gegen ve heniiz 1509 ve 1766 depremleri ile iligkisi ortaya konulamamig Kumburgaz havzasini
kapsamaktadir.

2014 yilinda gergeklesen MARsite seferi sirasinda, farkli kanyonlar iizerinde bulunan CS-01
ve CS-14 karotlar1 (sirast ile 21 m ve 22 m) alinmistir. Istanbul Teknik Universitesi, Dogu
Akdeniz Osinografi ve Limnoloji Merkezi’nde (ITU-EMCOL) ilerideki ¢alismalar igin sak-
lanmistir. EMCOL laboratuvarlarinda, X-iginlar1 floresanst (u-XRF), ¢coklu sensor karot log-
layicist (MSCL), tane boyu analizleri yapilmig olup, farkli sismotiirbidit seviyelerini ortaya
cikaracak ¢oklu-parametre verisi elde edilmistir.

Her bir karotta, yirminin tizerinde sismotiirbidit seviyesi derecelenmesine, paralel laminasyo-
na, homojen ¢amurdan olusan ortiisiine ve tabanda bulunan Mn pozitif anomalisi, kaba taneli
birimin tavaninda bulunan Ca ve Sr zenginlesmesi, kaba taneli birimde goriilen Fe zenginles-
mesi gibi jeokimyasal bulgulara gore tammlanmustir. iki karottaki sismotiirbidit birimlerini
farklt hidrodinamik kosullarina gore siiflandirdik boylece, farkli ¢okelme mekanizmalari-
n1 karsilastirabildik. Sismotiirbiditlerin en 6nemli ayirici 6zellikleri, su kolonu ¢alkantilarina
bagli laminasyon olusumlari, tane boyu dalgalanmalar1 ve amalgama yapilardir.

Anahtar Kelimeler: Paleosismoloji, Marmara Denizi, Kumburgaz havzasi, Sismotiirbidit,
Coklu-parametre analizleri
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ABSTRACT

In active transform fault basins, earthquake-triggered turbidites provide extended record for
paleoseismological studies. Such records, together with offshore studies would have direct
implication for earthquake hazard assessments. Submerged section of the Northern Branch of
the North Anatolian Fault (NNAF) has experienced more than 55 (Ms>6.8) earthquakes in the
last two millennia, hereby poses a unique laboratory to study earthquake-triggered turbidites
(a.k.a. seismoturbidites) in the Sea of Marmara (SoM). After 1912 Miirefte and 1999 Izmit and
Diizce earthquakes, a seismic gap appeared in SoM. It is well-known that, the gap extends
from Central passes through Kumburgaz to Cinarcik basins therefore, this study focusses on
the Central High Segment of the NNAF that passes through Kumburgaz basin, has not been
proven the linkage of the ruptures of 1509 and 1766 earthquakes.

During MARsite cruise in 2014, we recovered giant piston cores named CS-01 and CS-14 (up
to 21 m and 22 m, respectively) that are located on different submarine canyons. They have
been stored Istanbul Technical University, East Mediterranean Centre for Oceanography and
Limnology (ITU-EMCOL) for further study. In EMCOL facilities, we performed core logging,
X-ray fluorescence (u-XRF) with X-ray radiography, multi sensor core logger (MSCL), grain
size analyses therefore we established extensive multi-parameter data on sediment cores which
detect discrete seismoturbidite units.

In each sediment core, we have identified more than 20 seismoturbidites that are described
by grading, parallel laminations, homogenous mud cap and geochemical precursors such as,
Mn positive anomaly at the basal part, Ca and Sr enrichment at the top of the coarse part, Fe
enrichment on the coarse part. We classified seismoturbidite units in both cores which they
display different hydrodynamic conditions therefore we were able to correlate differentiated
depositional processes. Most distinctive features of seismoturbidites are seiche controlled lam-
inations, grain size fluctuations and amalgamated structure.

Keywords: Paleoseismology, Sea of Marmara, Kumburgaz Basin, Seismoturbidite, Multi-pa-
rameter analyses
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0z

Yar1 kapali bir havza olan Izmit Korfezi, Marmara Denizinin dogusunda yer alip yaklagsik 49
km uzunlugundadir. Genigligi en dar yerinde 2 km, en genis yerinde ise 10 km ve yiizey alant
310 km?*’dir. Marmara Denizi’nin kuzey dogusunda yer alan bu korfeze evsel ve endiistriyel
atik sular basta olmak {izere antropojenik kirleticiler desarj olmaktadir. Bu kirleticilerin basin-
da agir metaller yer almaktadir. Agir metaller zaman i¢inde deniz tabanlarinda depolanmakta,
canli organizmalarin yapisinda birikmekte ve dolayisiyla insan sagligina olumsuz etki olustur-
maktadirlar.

Caligmada deniz kirliligin yogun oldugu izmit Kérfezinin agir metal kirlilik tarihgesini ortaya
¢ikarmak amacglanmustir. Bu sebeple Izmit Korfezi orta ukurluktan -156m su derinliginden
gravite karotu alinmistir. Karot ¢okellerinin Al, Cd, Co, Cr, Cu, Fe, Pb, Mn, Zn, As, Hg de-
gerleri, tane boyutu (¢akil, kum, silt ve kil igerigi) dagilimi, toplam organik karbon (TOK) ve
toplam inorganik karbon (TiK) degerleri belirlendi. ICP-MS sonucu elde edilen metal verileri
sedimentteki metal background (temel) degerleri ile kargilagtirarak, sedimentteki metal zen-
ginlesmelerinin boyutu, nedenleri ve siiregleri ortaya ¢ikarildi. Ayrica ortamin antropojenik
ve/veya dogal siireglerle olusan kirlilik yorumlamasinin yapilabilmesi i¢in zenginlesme fakto-
ri(EF), kirlilik faktorii(CF) ve kirlenme yiik indeksi(PLI) parametreleri hesaplandi.

Karot ¢okelinin toplam organik karbon degeri %0,71 ile %3.31 arasinda degismektedir.
Cr, Mn, Co, Ni, Cu, Zn, As, Cd, Pb agir metal degerleri sirasi1 ile karot boyunca ortalama

150(ppm), 2184(ppm), 19(ppm), 81(ppm), 34(ppm), 122(ppm), 28(ppm),3(ppm), 43(ppm)
degerlerini almaktadir. Karot boyunca Cr, Mn, Zn, As, Cd ve Pb degerleri, seyl ortalamalarina
gore Cr(100ppm), Mn(850 ppm), Zn(80 ppm), As(13 ppm), Cd(0,3 ppm) ve Pb(20) yiiksek
gozlenmektedir. EF sonuglarina gore karot ¢okelinin ilk 10 cm’si Zn, Cu ve Cd agir metalle-
rince orta derecede kirletilmistir.

Anahtar Kelimeler: Agir metal, izmit Korfezi, karot, kirlilik, zenginlesme faktorii
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ABSTRACT

Izmit Gulf, a semi-enclosed basin, is located on the east of the Marmara Sea and is about 49
km long. The narrowest part of the width is 2 km, the widest part is 10 km, and the surface area
is 310 km?. Anthropogenic pollutants especially domestic and industrial wastewater discharge
this gulf'that is located in the north-east of the Sea of Marmara. At the head of these pollutants
are heavy metals. Heavy metals deposited on the sea floor over time, accumulate in the struc-
ture of living organisms and thus have a negative impact on human health.

The aim of the study is to reveal the history of heavy metal pollution of Izmit Gulf where sea
pollution is intense. For this reason gravity core was taken from -156m depth from Izmit Gulf.
Al Cd, Co, Cr, Cu, Fe, Pb, Mn, Zn values of core sediments, distribution of the grain size
(gravel, sand, silt and clay content), total organic carbon (TOC) and total inorganic carbon
(TIK) contents were determined. The size, causes and processes of metal enrichment in sedi-
ment were revealed.by comparing the metal data, obtained ICP-MS, with the background data
of sediment. Furthermore enrichment factor (EF), pollution factor (CF) and pollution load
index (PLI) parameters were calculated., in order to be able to interpret pollution caused by
anthropogenic and / or natural processes.

The total organic carbon value of the core deposits ranges from 0.71% to 3.31%. Cr, Mn,
Co, Ni, Cu, Zn, As, Cd, Pb heavy metal values, along with the core, measured 150(ppm),
2184(ppm), 19(ppm), 81(ppm), 34(ppm), 122(ppm), 28(ppm),3(ppm), 43(ppm). According to
the average of the shale Cr(100ppm), Mn(850 ppm), Zn(80 ppm), As(13 ppm), Cd(0,3 ppm)
and Pb(20) is higher than the average values calculated throughout the core. According to EF
results that the first 10 cm of core deposits were contaminated to a moderate with heavy metals
such as Zn, Cu and Cd.

Keywords: Heavy metal, Gulf Izmit, core, pollution, enrichment factor
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Gemlik Korfezi’nden alinan yeni bir piston karotunun ¢oklu veri analizleri, kdrfezin Marmara
Denizi ve Karadeniz ile baglantilarina iliskin Ge¢ Kuvaterner paleosinografik evrimini iize-
rine 6nemli bilgiler saglamaktadir. Golsel ¢okellerdeki Ponto-Caspian faunanin varligi son
buzul déneminde (G.0.15 bin yilinda) kdrfeze muhtemel Karadeniz akintisini gdstermektedir.
Gemlik Korfezi’nin giiniimiiz esik derinligi (-55 m) diisiiniildiigiinde, Hazar Denizi kokenli
Karadeniz taskininin Gemlik Korfezine ulagmasi olduk¢a kuskulu goriinmektedir. Korfezin
Holosen 6ncesi Marmara Denizi baglantisina kadar, iklimsel yansimalar bdlgenin gevresi
daglik araziler ile kapli oldugundan havzanin hidrolojik ve jeomorfolojik ortami tarafindan
yonetilmistir. Marmara Denizi’nin Akdeniz ile olan baglantisinin (G.0.12.55 bin yili)hemen
ardindan, denizel Marmara sularinin Gemlik Kérfezine AMS “C yas1 olan G.0.12 bin yilinda
akmasi, tuzlu su mollusklar1 igeren camur yaygilariin ¢okelmesine neden olmustur. Korfeze
denizel girdinin en énemli bulgusu karota ait p-XRF Sr/Ca verisi ile ortaya konulmustur. Ka-
rota ait goklu veriler ile birlikte yas-derinlik modeli Gemlik Korfezi’nde G.0.12-10.1 bin y1l-
larinda nemli bir iklimi gostermektedir. Erken Holosen’de korfez cevresinde yiiksek yagis
G.0.10.1 ve 6.6 bin yillar1 arasinda sapropel ¢okelimi ile takip etmektedir. Orta Holosen’in
(8.2-5.4 cal ka BP) baslica kismi yiiksek TIC igerigi ve yiiksek Ca/Ti oranindan da anlasildigi
gibi kurak iklim ile temsil olunur. Kérfez cevresinde ge¢ Holosen 1liman (G.O. 5.0-4.2 bin
yillart) ve kurak (G.O. 2.7-0.9 bin yillar1) iklimlerin ardalanmas ile temsil olunur. Korfez’de
en ge¢ Holosen TOC zenginlesmesi ile yiiksek Fe/Mn oranlari ile temsil olunur ki bu kérfezde
son birkag yiizyildaki artan 6trofikasyonu gosterir.

AnahtarKelimeler: Son Buzul, Paleo-iklim, Karot — Sismik Korelasyonu, Gemlik Korfezi,
Marmara Denizi
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LATE QUATERNARY ENVIRONMENTAL CHANGES IN THE
GULF OF GEMLIK, THE SEA OF MARMARA

Kiirsad Kadir Eris’, Asen Sabuncu’
“ [stanbul Technical University, Ayazaga Campus, Faculty of Mines, Geological Engineering,
34469 Maslak Sariyer/Istanbul

(erisku@itu.edu.tr)

ABSTRACT

Multi-parameter analyses of a new piston core from the Gulf of Gemlik provides important
implications on the Late Quaternary paleoceanographic evolution of the gulf, regarding to
connection with the Sea of Marmara (SoM) and Black Sea. The presence of Ponto-Caspian
fauna in the lacustrine unit implies a possible Black Sea outflow to the gulf during the last gla-
cial period (15 Cal. ka BP). Considering the present sill depth (—55 m) of the Gulf of Gemlik,
Reaching the Black Sea overflow originating from the Caspian Seato the Gulf of Gemlik seems
to be highly questionable. Until the SoM connection of the gulf during the Pre-Holocene, since
it is surrounded by mountainous landscapes,climate was governedby the hydrologic and geo-
morphologic settings of the basin. Shortly after reconnection of the SoM with the Mediterrane-
an (12.55 Cal ka BP), overflow of the marine SoM waters into the Gulf of Gemlik gave rise to
deposition of mud drapes,carryingbrackish water molluscs at 12 Cal ka BP based on AMS "*C
dating. The most remarkable evidence of marine incursion into the gulfis well documented by
the u-XRF Sr/Ca data of the core. The multi-proxy data of the core together with the age-depth
model reveal that the Gulf of Gemlik indicate a wet climate during 12-10.1 Cal ka BP. The
higher precipitation around the gulf during the Early Holocene was followed by a deposition
of the lower sapropel between 10.1 and 6.6 Cal ka BP. The main part of the mid-Holocene (8.2-
5.4 Cal ka BP) is represented by dry climate as inferred by high contents of TIC and high ratio
of Ca/Ti. The late Holocene around the gulf was associated with alternations of wet (5.0-4.2
Cal ka BP and 4.2-2.7 Cal ka BP) and dry (2.7-0.9 Cal ka BP) climates. The Latest Holocene
in the gulf is represented by the TOC enrichment together with high Fe/Mn ratio, implying an
enhanced eutrophication in the gulf during the last couple of centuries.

Keywords: Last glacial, Paleoclimate, Core — Seismic Correlation, Gulf of Gemlik, Sea of
Marmara
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Tarihsel kayitlarin son 2500 yilda Dogu Akdeniz’de 17 adet tahrip edici tsunamiden bah-
setmesine karsin, bu bolgede gegmiste meydana gelmis tsunamilerin siirekli ve eksiksiz je-
olojik kayitlarini elde etmeye yonelik ¢alismalarin oldukga kisith oldugu gériilmektedir. Bu
baglamda, Dogu Akdeniz’deki paleotsunami arastirmalarina onciiliik etmesi amaci ile, 2016
yili Haziran ayinda “Giiney Ege ve Levant denizlerinde bir paleotsunami kronolojisine dog-
ru (EASTMED-PALEOTSUNAMI)” baslikli Marie Sklodowska-Curie arastirma projesine
baglanmistir. Projenin amaci, Tiirkiye’nin gliney ve giineybati kiyilart boyunca yer alan alti
adet lagiin sisteminden alinan karot 6rnekleri lizerinde sedimantolojik analizler yaparak, son
2000-2500 yila ait siirekli ve eksiksiz bir paleotsunami kronolojisi elde etmektir. Karotlar
boyunca radyokarbon tarihlendirmesi, yiliksek ¢oziiniirliiklii mikro-XRF taramasi (ITRAX),
X-1s1m1 radyografik goriintiileme ve tane-boyu dagilimi gibi analizler yapilarak, Dogu Akde-
niz tsunamileri sirasindaki siddetli deniz suyu baskinlarinin lagiinlerin sedimanter istiflerinde
biraktiklari olasi fiziksel ve jeokimyasal izler tespit edilmeye ¢alisilmaktadir. Proje kapsamin-
daki alt1 adet lagiin sisteminden biri olan Oliideniz Lagiinii’nden uzunluklari 3 ile 4.5 metre
arasinda degisen dort adet karot alinmistir. Sedimanter istifin detayli tarihlendirmesi, bes adet
radyokarbon dl¢limii ve Nar Golii varvli sedimanlarindan elde edilen paleoiklimsel kayitlar
ile Oliideniz Lagiinii kayitlarinin kronostratigrafik denestirmesi ile yapilmistir. Oliideniz se-
dimanter istifinde, tarihsel kayitlara gére M.S. 1609, 1303 ve 148 yillarinda meydana gelen
tsunamiler Ti, Fe, K, Rb gibi karasal kokenli element profillerinde belirgin anomaliler seklinde
goriinmektedir. Bu jeokimyasal anomalilerin bulundugu seviyelerde karasal organik madde
muhtevasimin da yiiksek oldugu goézlenmistir. Yukarida bahsedilen tarihlerdeki tsunamilerin
izleri kadar belirgin olmasa da, benzer anomaliler M.S. yaklasik 1020, 750 ve 450 yillarinda
da tespit edilmistir. Bu bilgiler 1s181nda, her 270-300 yilda Oliideniz kiyilarim etkileyen bir
tsunami oldugu sonucuna varilabilir. Bu sonucun giivenilirligi proje kapsamindaki diger bes
adet lagiin sisteminden elde edilecek olan veriler ile test edilecektir.

Anahtar Kelimeler: Dogu Akdeniz, tsunami, ITRAX mikro-XRF, sediman karotu, radyokar-
bon.
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ABSTRACT

Although the historical records report 17 damaging tsunamis during the last 2500 years in the
Eastern Mediterranean, the number of researches aiming to obtain complete and continuous
geological records of past tsunamis in the region has been limited. In this context, in order
to lead and help future paleotsunami research in the Eastern Mediterranean, a Marie Sklo-
dowska-Curie project titled “Towards a paleotsunami chronology in the southern Aegean and
Levantine seas, Eastern Mediterranean (EASTMED-PALEOTSUNAMI)” was initiated in June
2016. The purpose of the project is to obtain a complete and continuous paleotsunami chrono-
logy for the last 2000-2500 years by sedimentological investigations along the cores collected
from six lagoon systems located on the south and southwest coasts of Turkey. The physical and
geochemical fingerprints left in the sedimentary sequences of the lagoons by intense sea water
inundation of East Mediterranean tsunamis are investigated by methods including; radio-
carbon dating, high-resolution micro-XRF scanning (ITRAX), X-ray radiography, grain-size
distribution. Four sediment cores having lengths between 3 and 4.5 meters were collected from
Oliideniz Lagoon, which is one of the six target sites of the project. The sedimentary sequence
was dated by five radiocarbon measurements, and by chronostratigraphical correlation of
Oliideniz paleoclimatic record with the one obtained from the varved sediments of Nar Lake.
The historical tsunamis in AD 1609, 1303 and 148 appear in Oliideniz sedimentary sequence
as distinct anomalies along the profiles of terrestrial-origin elements such as; Ti, Fe, K, Rb.
These geochemical anomalies are also associated with high organic matter contents. Although
being less distinct than the anomalies of the above-mentioned tsunamis, similar geochemical
anomalies were observed around AD 1020, 750 and 450. Accordingly, it can be said that the
coasts around Oliideniz Lagoon have been hit by a tsunami every 270-300 years. In the coming
months, this conclusion will be confirmed/rejected by the information to be obtained from the
other target lagoons of the project.

Keywords: East Mediterranean, tsunami, ITRAX micro-XRF, sediment core, radiocarbon.
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Geg Senozoyik Antalya Havzasi, Isparta Biikliimii igerisindeki Bat1 Toroslar Mesozoyik otok-
ton karbonat platformunun iizerinde uyumsuz olarak gelismistir. Elmali-Gémbe Havzasi,
Isparta Biikliimii’niin bat1 kanadinda yer alir ve Beydaglar1 Platformu {istiinde, Likya Nap-
larr’nin dogusunda bir on iilke havzasi olarak gelismistir. Bununla birlikte, Aksu Havzasi Is-
parta Biikliimii’niin i¢ kisminda gelismis olup doguda Aksu Fayi ile sinirlanmistir. Bu havzalar
evrimleri sirasinda diisey hareketler ve ¢okelme miktarindaki degisime bagli olarak dnemli
batimetrik degisiklikler gosterir. Bu ¢alisma, bu havzalarin paleobatimetrik evriminin detayl
bir incelemesini kapsar.

Yapilan paleobatimetrik ¢aligma, foraminifer faunasini kullanarak bu havzalarin ¢okelme de-
rinliginin belirlenmesini igerir. Uygulanan yontem, su derinligi ile iliskili olan bentik forami-
nifer miktart ile planktonik foraminifer miktariin oranlanmasina dayanir. Planktonik forami-
niferlerin toplam foraminifer popiilasyonuna orani (%P) sigdan derine dogru artar. Bununla
birlikte, baz1 bentik foraminiferler, oksijen seviyesinden dogrudan etkilenir ve stres belirteg-
leri olarak kabul edilirler ve bu nedenle popiilasyon orani hesaplamasina dahil edilmezler.
Buna ek olarak, karbonat kabuk ¢oziinmesi planktonik foraminiferlerde bentik olanlara gére
daha yaygindir. Bu durum yanlis hesaplamalara neden olabilir. Fakat yine de, bentik ttrlerin
belirlenmesi ve taninmasi bile bu komplikasyonun iistesinden gelmek i¢in yeterlidir. Ayrica,
elde edilen niceliksel verileri, derinlik belirtecleri olan bentik foraminifer turleri kullanarak,
nitel olarak dogrulamak mimkuindr.

Aksu havzasmin depolanma derinligindeki genel egilime bakildiginda siglastigi goriilmek-
tedir ve kesitin orta seviyelerinde sedimantasyon orani ¢okme oranini gecmektedir. Gom-
be havzasmin tiirbiditik fasiyeslerinin igaret ettigi hizli depolanmaya ragmen, birgok
seviyede hesaplanan sonuclar ¢dkelmenin bin metre kadar derinlikte gerceklestigini
g0Ostermektedir.

AnahtarKelimeler: Paleobatimetri, Bentik Foraminifer, Oniilke, Elmali-Gémbe Havzas1, Ak-
suHavzasi
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ABSTRACT

The Late Cenozoic Antalya Basin, within the Isparta Angle, unconformably developed on
Mesozoic autochthonous carbonate platforms in the western Taurides. Elmali-Gémbe Basins
located at the western limb of the Isparta Angle developed as a foreland basin in front of the
Lycin Nappes on the Beydaglar: Platform. The Aksu Basin, however, developed in the inner
part ofthe Isparta Angle and is bounded by the Aksu Thrust at the east. During their evolution,
these basins experienced important bathymetric changes possibly due to vertical motions and
variation in the sediment supply. This study provides a detailed analysis of paleobathymetric
evolution of these basins.

The conducted paleobathymetric study involves determination of the depositional depth of
these basins using foraminiferal fauna. It is based on the abundance ratio of planktonic versus
benthic foraminifera which is related to the water depth. The percentage of planktonic forami-
nifera relative to the total foraminifer population (%P) increases from shallow to deep water.
However, some of the benthic foraminifera species are directly affected by the oxygen level of
the bottom waters, rather than by paleobathymetry, and are regarded as stress markers, hence
they are discarded in the calculations of %P. In addition, carbonate dissolution of the forami-
nifera has the potential for miscalculations, since planktonic foraminifera are more prone to
dissolution then the benthic ones. Nevertheless, recognition and determination of benthic spe-
cies would be adequate for overcoming this complication. At the end, the obtained quantitative
results must be verified and validated qualitatively by using specific benthic depth markers.

Depositional depth of the Aksu Basin were shallowing as a general trend, and rate of sedi-
mentation exceeded the rate of subsidence in the middle part of the section. For most levels,
calculated depths of Gémbe basins indicated depositional depths around thousand meters,
contrary to the high sedimentation rates as indicated by turbiditic facies of the basin infills.

Keywords: Paleobathymetry, Benthic Foraminifera, Foreland, Elmali-Gémbe Basin, Aksu Ba-
sin
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Giiney Marmara Selfi’nden alinan piston karotta Geg Pleyistosen’den Holosen’e kadar olan
Marmara Denizi’nin kronostratigrafisi kaydedilmistir. Calisma karotunun detayl litostratig-
rafisi ile beraber NGRIP kronolojisi ve tefra kronolojileri baz alinarak yapilan yas-derinlik
modeli, sedimanlarin 6. Denizel Izotop dénemine (MIS-6) tekabiil eden kalibre yast GO 185
bin yila kadar uzandigini gostermektedir. Marmara Denizi ile Akdeniz arasindaki su gegi-
si zamanlarinin kayitlarin1 gostermek amaci ile karot tizerinde sedimantolojik ve jeokimya-
sal ¢coklu parametre analizleri uygulanmigtir. Akdeniz ile su gegislerini isaret eden Marma-
ra Denizi’nin denizel ve golsel degisimlerini gosteren kronostratigrafik birimlerin ana fauna
topluluklar karotta ayrilmistir. Holosen boyunca Marmara Denizi’nin ortalama su seviyesi,
Canakkale Bogazi’'nda -85 m’de bulunan temel esik tarafindan kontrol edilmekte olup, Mar-
mara’daki denizel donemler kiiresel su seviyesi artiglarinin esik derinligini astig1 donemlerle
eslestirilmistir. Marmara Denizi’nde 6. Denizel izotop donemi karotta tatli su mollusklarinin
gozlenmesinden golsel tatli su ortamui ile temsil edilmektedir. Golsel donemler kiiresel deniz
seviyesinin Canakkale Bogazi’ndaki esik derinliginin altina diismesi sonucu Marmara Deni-
zi’nin Akdeniz ile su baglantisinin kesilmesi sonucunda saglanmistir. Karottaki sedimanlarin
toplam organik karbon igerigi géz oniine alindiginda, Marmara Denizi’'nde MIS-1, MIS-5a,
MIS-5¢ ve MIS-5¢ gibi donemlerde denizel sapropeller ¢okelmis ve buna karsin, kisa golsel
donemler ise karotta MIS-5b ve MIS-5d’ye karsilik gelen seviyelerde rastlanmistir. Sapropel
¢okelimleri, su kolonu stratigrafisinde yiiksek organik iiretimin ve gémiilmenin gergeklesmesi
ile karakterize edilmistir.

Anahtar Kelimeler: Marmara Denizi, Ge¢ Kuvaterner, Akdeniz, sediman karotu, Denizel
Izotop Katlar
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ABSTRACT

The Late Pleistocene to Holocene chronostratigraphy of the Sea of Marmara (SoM) sediments
are recorded from a giant piston core, retrieved from the Southern Marmara Shelf. The detailed
lithostratigraphy of the studied core, together with an age-depth model based on correlation
with NGRIP chronology and tephrochronology imply that the core sediments were deposited
during the last 185 Cal ka BP, corresponding to onset of marine isotope stage 6 (MIS-6). The
multi-proxy analyses such as sedimentological and geochemical are performed on the core in
order to document timing of the water exchanges between the SoM and Mediterranean Sea.
The main faunal assemblages of the chronostratigraphic units differentiated in the core, indi-
cating existence of various marine and lacustrine phases of the SoM in response to water con-
nections with the Mediterranean Sea. While a presence of -85 m bedrock sill in the Canakkale
Strait controlled the overall water level of the SoM prior to the Holocene, the marine phases
were only established when the global sea level increased above the sill depth. Marine isotope
stage 6 in the SoM is represented by brackish-water lacustrine conditions, as inferred from
the presence of fresh-brackish water molluscs in the core. The lacustrine conditions were es-
tablished by the disconnection of the SoM from the Mediterranean Sea as the global sea level
dropped below the Canakkale Strait’s sill. According to the total organic carbon content of the
core sediments, marine sapropels were deposited in the SoM during MIS-1, MIS-5a, MIS-5¢
and MIS-5e, whereas brief lacustrine conditions were established during MIS-5b and MIS-5d.
The sapropel deposition events are characterized by periods of high organic production and
burial that were established by water-column stratification.

Keywords: Sea of Marmara, Late Quaternary, Mediterranean Sea, sediment core, Marine
Isotope Stages
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Bu calismada, Hazar Go6lii icerisinde yer alan Kiirk¢ay1 nehri agzindan alinan iki adet piston
karot ve gél igerisinden alman yiiksek ¢oziiniirliiklii sismik veri G.O. kal. 8.1 binyili kapsayan
delta sedimantasyonun evriminin incelenmesi amaciyla analiz edilmistir. Sismik verilere gore,
Orta-Ge¢ Holosen donemi sedimanter dizi gol seviyesinin transgresif doneminde ¢okelen ii¢
ana delta birimi (Delta-1’den 3’e, yashidan gence dogru) igermektedir. G.O kal. 5.1 binyildan
sonra deltanin geri ¢ekildigini gosteren birimlerce temsil edilen (Delta-1 ve 2) kurak iklimin
varligl, bu ¢aligmada paleo-bulgu kayitlar ile kanitlanmis olup gol tabaninda devam eden
tektonik ¢okme nedeniyle goliin derinlestigini gostermektedir. Bolgedeki muhtemel diisiik yo-
gunluktaki yagis, Kiirk¢ay1’nin agzinda delta ¢okellerinin gelisememesine neden olmustur. Bu
yaklagim kiyiya dogru gelisen delta gogii sirasinda DAFZ’ na bagli bolgesel faylanma nedeni
ile devam edememis sedimantasyonu ile agiklanmaktadir. Buna karsin, gol ¢evresindeki i¢
bolgede gelisen erozyon ve insan kaynakli toprak erozyonu delta ¢okelimini sirasindaki sedi-
man kaynagi olarak degerlendirilebilir. Bu ¢aligmada, karotlar da en geng delta ¢ékellerinin
sedimantolojik ve tane boyu parametreleri donemin hidrodinamik kosullarinin, delta ¢okelimi
boyunca paleo-Kiirk¢ay1 agzinda hyperpycnal karismanin oldugunu géstermektedir. Bu du-
rumun varlig1 en geng delta biriminin yapisin ve fasiyeslerini gosteren sismik profillerde ka-
mitlanmistir. En Geg Holosen’de (G.O kal. 1.4 binyildan sonra) genel 1liman iklim kosullart
altindaki g6l seviyesinin artigt en geng delta biriminin boguldugunu isaret etmektedir.

Anahtar Kelimeler: Hyperpycnal delta, karot ¢aligmalari, insan etkisi, Dogu Anadolu Fay
Zonu, Hazar Golu
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ABSTRACT

In this study, we analysed two piston cores from Lake Hazar together with high resolution
seismic data in order to investigate the evolution of deltaic sedimentation since 8.1 calka BP
at the mouth of the Kiirkcayr River. According to seismic data, the middle to late Holocene
sedimentary succession comprises three stacked-deltaic units (Delta-1 to -3, from the oldest
to the youngest) that were deposited during the transgressive lake level phases. The existence
of general dry climate during the retreat of the deltaic units (Delta-1 to-2) after 5.1 calka BP
is confirmed by the paleo-proxy record of the studied cores in the present study, implying the
further deepening of the lake due to the continued tectonic subsidence along the lake floor.
The possible low intensity of precipitation did not solely allow to build up extensive deltaic
sediments at the mouth of the Kiirk¢ayt River. This approach concludes that the sedimentation
during shoreward deltaic migration has not been keeping up with subsidence triggered mainly
by local faulting related to the EAFZ in the region. However, hinterland erosion and human
induced soil erosion around the lake can be considered as a source for the sediment supply
during the deltaic deposition. In this study, sedimentologic properties and grainsize parame-
ters of the youngest deltaic sediment from the cores conclude that the hydrodynamic condition
during the deltaic deposition at the mouth of the paleo-Kiirk¢ayi River is associated with a
hyperpycnal mixing. This is confirmed by the facies and structure of the youngest deltaic unit
observed in the studied seismic profile. The latest Holocene is accompanied by lake level rises
under a general wet climate condition that gave rise to flooding of the youngest deltaic unit in
the lake after 1.4 calka BP.

Keywords: Hyperpycnal delta, core studies, human impact, East Anatolian Fault Zone, Lake
Hazar
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Bu ¢aligsmada, sismik profiller ve iki adet piston karotundan elde edilen ¢oklu analiz verileri
kullanilarak son 45 bin yilda Hazar Golii’nde gol seviyesi ve iklim degisimleri ortaya konul-
mustur. Karotlarda kronostratigrafik birimlerin sismik birimler ile karsilagtirmasinin yapilmasi
dort baslica ¢okel biriminin (yaslidan gence Birim S4’den S1°e) kronolojik olarak tartisiima-
sin1 saglamistir. Karotlardaki ¢oklu veri kayitlari, gol seviyesinin -55 m’nin iizerinde oldu-
gunda G.0.48-29 bin yillar1 arasindaki bir hayli degisken iklim salinimlarin1 géstermektedir.
Son Buzul Maksimum déneminin baslangici -90 m’nin altindaki maksimum gol seviyesi ile
cagristirilir ki bu sismik kayitlarda énemli bir zaman bosluguna es degerdir. Yaklasik G.O. 23
bin yilindan sonra, kuraklik/yagis oraninin buzul dénemi 6ncesinin biiyiik bir kismina gore
yiiksek olmasina ragmen g6l seviyesi goreceli olarak yiiksekti. Dogu Anadolu’da 6nceki gol
kayitlarina uyumlu olarak Hazar Golii’nde Geng Kurak (YD) dénemi pu-XRF Ca/Ti verisinde
de belirgin oldugu gibi kurak ve soguktur. Erken Holosen karottaki kirinti-gostergesi verilere
dayanarak G.O. 10.1 ila G.0.9.3 bin yillar1 arasinda maksimum yagis tespit edilmistir. Orta
Holosen uzun kurak araliklar ile baskin olan bir hayli degisken iklim kosullariyla eslik edil-
mistir. Ge¢ Holosen siiresince genel 1liman egilim g6l seviyesi yiikselimlerine neden olmus ki
bunlar G.0. 3.7-3.3 bin yillar1, G.0.2.8-2.6 bin yillar1 ve G.0. 2.1-1.8 bin yillar1 arasinda kisa
ve giiclii kurak donemler ile kesiklige ugratilmistir.

Anahtar Kelimeler: Paleo-iklim, Coklu-Parametre Analizleri, Son Buzul Maksimum, Hazar
Golii, Limnoloji
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ABSTRACT

In this study, data the climate and lake level changes are documented by using of seismic and
multi-proxy data obtained from two piston cores, in Lake Hazar during the last 45 Cal ka
BP. Adjustment of seismic units with chronostratigraphic units provideda chronological dis-
cussion of four major sedimentary units (units S4 to SI from the oldest to the youngest). The
multi-proxy record from the core indicateshigh variable climate oscillations between ca. 48-29
Cal ka BP caused by the lake level is above —55 m. The onset of Late Glacial Maximum is
accompanied by a maximum lake level low stand at —90 m, which is assigned to a remarkable
hiatus in the seismic profiles. After 23 Cal ka BP, the lake level was comparatively high, even
though evaporation/precipitation is still higher than most of pre-glacial conditions. In consis-
tent to the previous lake records from the Eastern Anatolia, the Younger Dryas (YD) period
in Lake Hazar was cold and dry that is chiefly marked by the u-XRF Ca/Ti data. Based on
Early Holocenethe detrital-input proxies, the maximum precipitation in the lakeis documented
between 10.1 Cal ka BP and 9.3 Cal ka BP. The middle Holocene is accompanied by highly
fluctuated climate conditions dominated by longer dry intervals. The general wet climate trend
during the late Holocene caused the lake level rise that were interrupted by short decreases
due to intense dry climates during 3.7-3.3 Cal ka BP, 2.8-2.6 Cal ka BP and 2.1-1.8 Cal ka
BP, respectively.

Keywords: Paleo-Climate, Multi-Parameter Analyst, Last Glacial Maximum, Lake Hazar,
Limnology
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Mersin Korfezi, doguda Karatas Burnu, batida incekum Burnu arasinda yay seklinde uzan-
maktadir. Mersin Korfezi’nin, en 6nemli kiy1 morfolojik yapilari, Cukurova Deltasi ile Goksu
Deltasr’dir. Korfezin, dogusunda kumsal plajlardan ibaret algak kiyilar bulunmaktadir. Bati-
sinda ise kumsal plajlar, yaliyar seklindeki kiyilar goriilmektedir. Algak kiyilarin oniindeki
¢ok s1g olan deniz alani, dalgalarin kiytya paralel set olusturarak y1gdigi ¢okeller set g6llerinin
(lagiin) olusmasina neden olmustur.

Orange-peel ve snapper grap drnekleyiciler kullanilarak, Mersin Korfezi’nde 162 istasyondan
yiizey ¢okel ornekleri alinmistir. Cokel drneklerine, elek ve 1slak analiz yontemleri uygulan-
mustir. Cokeller tane biiyiikliigiine gore siniflandirilmis, tiim veriler hazirlanan batimetri hari-
tasi ile birlikte yorumlanarak, bolgenin 1:50.000 dlgekli ¢okel dagilim haritast hazirlanmigtir.

Mersin Korfezi’nin denizalti topografyasi, kiy1 sekline uygun olarak derinlesmektedir. Kor-
fezin batisinda, kiyidan itibaren derinlik hizla artar. Goksu Irmagi’ndan giineydoguya dogru
ve 500 metre su derinlige kadar dip egimi ortalama % 3.3 iken, Erdemli civarinda ortalama
% 1.7 dir. Cukurova Deltasi’nin denizaltindaki uzantisinda egim azdir. Koérfezin dogusunda
denizalt1 egimi % 0.6 dir.

Mersin Korfezi’nde denizin derinligi 500 metreden sigdir. Ancak, Erdemli yakinlarindan gii-
neybatiya uzanan ve 250 metre derinlikten itibaren baslayan denizalti vadisi korfezin agikla-
rinda 725 metre derinlige ulasir. Bu vadinin dogu yamaglarinda doguya dogru denizalt: tepeleri
ve sirtlart goriiliir. Bu yiikseltiler Miyosen’den itibaren ¢6kmeye maruz kalan Dogu Akdeniz’
de baz1 bolgeleri denizin isgal etmesi sonucunda su altinda kalan topografik engebeler oldugu
diistiniilmektedir. Bu bolgede self ve kita yamacinda yer alan, deniz tabanini kesen ve mor-
folojik arizalara neden olan sigramali faylarin, Dogu Anadolu Fay Zonu’nun uzantisi oldugu
diisliniilen D-B gidisli egim atimli normal faylarin olusturdugu 6n goriilmektedir.

Mersin Korfezi’nin kiy1 ve deniz ¢okelleri, yerel akintilar, dalgalar, kara topografyasi, deni-
zalt1 morfolojisi ve batimetrinin etkisi altindadir. Bu bolgede genellikle tane boyu dagilim
kiyidan derine dogru, kaba taneden ince taneye dogru gecis yapmaktadir. Kiy1 seridine paralel
birbirine gegis yapan bantlar halinde goriilmektedir. Bolgede, kiyilarda dalga nedeniyle ince
taneli (silt, kil) materyal birikimi goriilmez. Caligma alaninda yer alan ¢okeller, 5 farkl: tiirden
(kaya pargalari, ¢akil, kum, silt ve kil) olusur. Kumlu materyaller, ¢cakilli kum, kum ve siltli
kumdan olusur. Silt i¢erikli malzemeler ise silt, kumlu silt ve killi siltten olusur. Camurlu
materyaller genis alanda goriilmektedir. Calisma alaninin derin kisimlarinda, siltli ve ¢amurlu
birimler yer alir.

Anahtar Kelimeler: Mersin Korfezi, batimetri, sualti morfolojisi, giincel ¢okel.
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ABSTRACT

Mersin Gulf is located between the Karatas Cap in the east and Incekum Cap in the west,
like a bow. Most important morphological structures of the Gulf are the Cukurova Plain and
Géksu Delta. The submerged topography in Mersin Gulf deepens in accordance with the shore
structure. There are low shores of sandy beaches in the east of the Bay. Whereas in the west,
along with sandy beaches there are shores with low-lying cliffs. In the shallow waters in front
of these low shores, sediments accumulated by the waves created sets parallel to the shore,
closed a part of the sea and created lagoons.

Surface sediment samples were taken from 162 stations in Mersin Bay using orange-peel and
snapper grap samples. Sieve and wet analysis methods were applied to the precipitates. The
precipitants were classified according to the grain size, and therefore, all the data were interp-
reted together with the prepared bathymetry map and a 1: 50.000 scale, and then the sediment
distribution map was prepared.

The submerged topography of the Mersin Gulf deepens in accordance with the shoreline. In
the west of the bay, the depth increases rapidly from the shore. The steep slope from the Goksu
River to the southeast and to a depth of 500 meters water is 3.3% on average, while it is 1.7%
on average around Erdemli. There is little slope in the extension of Cukurova Delta under the
sea. The submarine slope to the east of the bay is 0.6%.

In Mersin Bay, the depth of the sea is shallower than 500 meters. However, the submarine
valley extending from the nearest Erdemli to the southwest and starting from 250 meters deep
reaches 725 meters deep on the openings of the bay. On the eastern slopes of this vineyard are
the eastern submarine hills and backs. These elevations are believed to be topographically
inundated as a rvesult of invasion of the sea by some regions in the Eastern Mediterranean,
which has been exposed to collapse since Miocene. It is presumed that the splashed faults whi-
ch are located on the shelf and continental slope in this region, which cut off the sea floor and
cause morphological defects, constitute the D-B trend slope normal faults which are thought
to be the extension of the Eastern Anatolian Fault Zone.

The coastal and marine sediments of the Gulf of Mersin are under the influence of local cur-
rents, waves, land topography, submarine morphology and bathymetry. In this region, coarse
to fine grain size distribution is generally documented from coast to open shore. The shoreline
is seen as parallel bands passing through each other. In the region, there is no accumulation
of fine-grained (silt, clay) material due to wave on the coast. In the study area, the sediments
consist of five different grain sizes (rock fragments, gravel, sand, silt and clay). Sandy mate-
rials consist of gravelly sand, sand and silty sand. Silt material consists of silt, sandy silt and
clay silt. Muddy materials can be seen in the wide area. Deep parts of the study area include
silt and muddy units.

Keywords: Mersin Bay, bathymetry, underwater morphology, recent sediment.
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Denizlerde ve gollerde yapilan paleontolojik ¢aligmalar paleo-ortamsal degisimlerin tayininde
yaygin olarak kullanilmaktadir. Foraminiferler bentik denizel ortamlarda en bol bulunan mik-
roorganizmalardir. Caligma alan1 Mugla ili sinirlar icerisinde yer alan Fethiye-Gocek Korfezi,
Koycegiz Golii ve Dalyan Kanali’dir. Kiy1 lagiinleri karasal sistemlerle denizel ortamlar ara-
sinda yer aldiklarindan hem karadan hem de deniz tarafindan etkilenen ortamlardir. Bu ¢alis-
mada paleontolojik analizler Fethiye-Gocek Korfezi (99 adet), Kdycegiz Goli (105 adet) ve
Dalyan Kanalindan (29 adet) alinan toplam 233 adet sondaj karotu yiizey ¢okel 6rneklerinde
gerceklestirilmigtir. Toplam 86 6rnekte formanifer gozlenmistir. Calisma alaninda foraminifer
toplulugu olarak 27 cins ve 9 tiir tanimlanmistir. Foraminifer toplulugu icerisinde Adelosina
cliarensis, Adelosina mediterranensis, Ammonia sp., Elphidium sp., Elphidium crispum, Am-
monia parkinsonia, Textularia bocki, Ammonia compacta, Textularia elongata, Planorbulina
mediterranensis, Miliolinella subrotunda, Haynesina sp., Adelosina intricata, Quinqueloculi-
na seminula, Spiroloculina sp., Pyrgo anomala, Adelosina sp., Adelosina sp., juvenil, Briza-
lina spathulata, Spiroloculina dilatata, Globigerina sp., Spiroloculina excavata, Peneroplis
pertusus, Amphistegina lobifera, Hyalina baltica, Sorites orbiculus, Lachlanella sp., Spiro-
loculina angulata, Edentostomina cultrata, Amphisorus hemprichii, Coscinospira hempric-
hii, Vertebralina striata, Ammodiscus planorbis, Amphycoryna scalaris, Pyrgo sp., Favulina
hexagona gibi cins ve tiirlere rastlanilmigtir. Bu bilgilerin 15181nda deginilen alanin Ege Denizi
ve Akdeniz faunasi etkisinde kaldig1 anlasilmaktadir. Orneklerden bazilarinda renklenme goz-
lenmesi bu 6rneklerin alinmig oldugu alanlarda karbonat, siilfat ve eser elementce zengin su
cikislarmin varligini ortaya koymaktadir.

Anahtar Kelimeler: Fethiye-Gocek Korfezi, foraminifera, paleo-ortam, Dalyan kanali
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ABSTRACT

Paleontological studies are widely used in the determination of paleo-environmental changes
in seas and lakes. Foraminifera are the most abundant microorganisms in benthic marine en-
vironments. The study area is located in Fethiye-Gocek Bay, Koycegiz Lake and Dalyan Canal
in Mugla city. Coastal lagoons are environments that are affected both by land and sea beca-
use they are situated in marine environments with terrestrial systems. In this study, paleonto-
logical analysis was carried out from 233 surface sediment samples of sediment cores, which
were taken from Fethiye-Gécek Bay (99 samples), Koycegiz Lake (105 samples) and Dalyan
Canal (29 samples). Foraminifers were recorded in the total of 86 samples. Among foraminife-
ra assemblages, 27 genus and 9 species were defined in the study area. Foraminifera assemb-
lages includes Adelosina cliarensis, Adelosina mediterranensis, Ammonia sp., Elphidium sp.,
Elphidium crispum, Ammonia parkinsonia, Textularia bocki, Ammonia compacta, Textularia
elongata, Planorbulina mediterranensis, Miliolinella subrotunda, Haynesina sp., Adelosina
intricata, Quinqueloculina seminula, Spiroloculina sp., Pyrgo anomala, Adelosina sp., Adelo-
sina sp., juvenil, Brizalina spathulata, Spiroloculina dilatata, Globigerina sp., Spiroloculina
excavata, Peneroplis pertusus, Amphistegina lobifera, Hyalina baltica, Sorites orbiculus, La-
chlanella sp., Spiroloculina angulata, Edentostomina cultrata, Amphisorus hemprichii, Cosci-
nospira hemprichii, Vertebralina striata, Ammodiscus planorbis, Amphycoryna scalaris, Pyr-
go sp., Favulina hexagona. This indicates the influence of the Aegean Sea and Mediterranean
fauna in the study area. Some coloured samples reveal the presence of carbonate, sulphate and
trace element that exits in the area where the studied samples were obtained.

Keywords: Fethiye-Gocek Bay, foraminifera, paleo-environment, Dalyan Canal,
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Phaselis, Likya Bolgesinin dnemli antik kentlerinden biridir. Phaselis Antik Kenti, giinlimiizde
Kemer - Tekirova sinirlart icerisinde yer almaktadir. Phaselis, jeoarkeolojik agidan dnemli
bir kenttir. Bolgeyi etkileyen depremler ve deniz seviyesi degisimleri nedeniyle, kentin kiy1
bolgesinde birgok yap1 sular altinda kalmistir.

Phaselis’in jeoarkeolojik 6zelliklerini arastirmak icin ylizey arastirmalari ve uzaktan algilama
calismalari yapilmistir. Yiizey arastirmalarindan ve uydu goriintiilerinden elde edilen veriler
incelenerek bir sonuca ulagilmaya ¢aligiimistir.

Kiy1 alan1 deniz seviyesi degisimlerinden etkilenmis oldugundan, bu bdlgedeki degisiklikleri
arastirilmasi amaglanmaktadir. Su altinda kalan pargalarin yapisini belgelemek i¢in su altinda
fotograf ¢ekimleri yapilmistir. Buna ek olarak, sehrin merkez limanindaki antik mendirek {ize-
rinde drone uguslar1 yapilmistir. Bu yontemle, su altinda bulunan mendirek pargalar1 havadan
gozlemlenmistir.

Ayrica, kentin jeolojik yapisindan da faydalanarak, Phaselis’in antik ¢agdaki kiy1 ¢izgisinin
belirlenebilmesi igin ¢alismalar yapilmistir. Kentin depremler nedeniyle aldig1 hasarlar tespit
edilmeye ¢aligilmustir.

Tiim bu arastirmalar sonucunda, Phaselis Antik Kenti’nin jeoarkeolojik yapis1 hakkinda kayda
deger verilere ulasilmis ve bu veriler 15181nda kentin eski ¢aglardaki cografyasi hakkinda ¢e-
sitli bilgilere sahip olunmustur.

Anahtar Kelimeler: Phaselis, jeoarkeoloji, Likya, deniz sseviyesi, deprem
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ABSTRACT

Phaselis is one of the most important ancient cities in Lycia Region. Today, Phaselis Ancient
city located in Kemer-Tekirova. Phaselis is an important city about geoarchaeology. Because
of the earthquakes and sea level changes, which affected to region, many structures were flo-
oded in coastal area in the city.

In order to investigate to geoarchaeological characteristics of Phaselis, surface surveys and
remote sensing studies were carried out. We tried to reach a result by examining the data ob-
tained from surface surveys and satellite images.

Since the coastal area has been affected by sea level changes, we aim to investigate such chan-
ges in this region. We obtained photographic images in order to document the structure of the
submerged parts in the cost. In addition, drone flights were made on the ancient breakwater
in the central port of the city. In this way, parts of the breakwater in under water have been
observed from the air.

In addition, by taking advantage of the geological structure of the city, studies were carried
out to determine the ancient coastline of Phaselis. Damage caused by earthquakes in the city
was tried to be determined.

As a result of all these investigations, the geoarchaeological structure of the ancient city of
Phaselis was documented. This allow us to provide various information about the ancient
geography of the city was obtained.

Keywords: Phaselis, geoarchaeology, Lycia, sea level, earthquake
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0z

Bilindigi gibi lilkemiz gecmis yillarda doga kaynakl afetlerden 6zellikle deprem olayindan
can ve mal kaybi agisindan oldukca yogun bir sekilde etkilenmistir. AFAD Deprem Dairesi
Bagkanliginin iilke geneline yayilmis olan Ulusal Deprem Gozlem Agindan yilda ortalama
30000 adet deprem verisi kaydedilmekte ve ¢ozlimii yapilmaktadir.

Deprem agisindan bu kadar aktif olan tilkemizde ge¢mis yillarda yasanan hasar yapici ve biiyiik
can kaybina neden olan depremler sonrasinda kamu otoritesi deprem zararlarinin azaltilmasi
konusunda cesitli girisimler yapmistir. Bu zarar azaltma c¢alismalarinin baginda da deprem
sonrasinda en fazla zarar géren degerlerden biri olan yapi {izerine gidildi ve depreme dayanikli
yapilarin olusturulmasi amaciyla c¢esitli tarihlerde deprem yonetmelikleri ¢ikarilmistir. Yeni-
lenmis deprem bina yonetmeligimizden dnce sirasiyla 1947, 1953, 1961, 1968, 1975, 1997
ve 2007 tarihlerinde deprem ydnetmelikleri ¢ikarilmis ve uygulamaya konulmustur. Benzer
sekilde afet zararlarmin azaltilmasi ¢aligmalarinda deprem yonetmelikleriyle iliskili olmak
iizere ve toplumda farkindalig1 artirmak amaciyla tilkemizin deprem tehlike haritalar1 da ya-
yinlanmustir. Yeni Tiirkiye Deprem Tehlike haritasindan 6nce 1945, 1947, 1963, 1972 ve 1996
yillarinda olmak iizere deprem haritalarimiz yenilenmistir.

Ingaat sektoriinde gelisen teknolojiler, toplumun ihtiyag duydugu yapi gesitliligi, deprem
zararlarinin minimuma getirilmesinde kullanilan yeni teknikler, hesap tekniklerinde daha
hassas ¢6ziimlerin iiretilmesi, lilkemizde yasanan son depremlerden elde edilen tecriibe ve
bilgi birikimleri bizleri yeni bir deprem bina yonetmeliginin yapimina siiriiklemistir. Deprem
kaynak parametrelerinde yeni bulgular, uluslararasi alanda yapilan yeni ¢aligmalar, deprem
kataloglarinin diizenlenmesi, yeni nesil matematiksel modellerin dikkate alinmasi konusundaki
cagdas caligmalarda Baskanligimizi mevcut deprem haritamizin giincellenmesi konusunda
caligmalara itmistir.

AFAD Baskanlig1 Deprem Dairesi tarafindan deprem yonetmeligi ve haritas1 konusunda ytirii-
tillen bu iki 6nemli ¢calisma 2019 yilindan itibaren iilkemizde uygulamaya girecek olup 6zel-
likle deprem bina yonetmeliginin kullanilmasiyla ilgili egitimler de baslanmistir. Sonug olarak
cagdas toplumlarda bireyin afetlere karst giivenli yapilasma iginde yer almasini saglayacak
olan yeni Tiirkiye Bina Deprem Y onetmeligi ve Tiirkiye Deprem Tehlike Haritas1 zarar azalt-
ma c¢alismalarinda tilkemiz i¢in bir mihenk tas1 olusturmaktadir.

Anahtar Kelimeler: Deprem Tehlike Haritasi, AFAD, Bina Deprem Y 6netmeligi
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ABSTRACT

As its known, our country has been affected severely by natural disasters, especially eart-
hquakes, in terms of human and proper losses. AFAD Earthquake department, with its robust
earthquake monitoring capacity over the country, calculates almost 30.000 seismic events
annually.

Public Authorities have always carried out several initiatives to take steps on the mitigation of
earthquake losses following natural disasters those resulted in huge amount of human losses
and property damage. Strengthening of buildings and earthquake resistant construction prac-
tices have become one of the first priority for being the most important vulnerability in Turkey
and several seismic design legislations for buildings (building codes) were enacted. Those
dates of those regulations are; 1947, 1953, 1961, 1968, 1975, 1997 and 2007. Similar to those
initiatives, with additional aim in order to increase the public awareness against earthquakes,
earthquake hazard maps have been revised several times in Turkey. The dates of issues of those
maps are; 1945, 1947, 1963, 1972 and 1996.

The preparation of a new building design code becomes a necessity due to the several factors
and recent knowledge and recent technologies in civil engineering field develops. Some of the
mare; increasing amount and diversity of building stock, new Technologies and ideas in eart-
hquake risk reduction, more precise calculation techniques, ever increasing experience and
background information gained from earthquakes over the time. New insights on earthquake
source parameters, recent application at international level, revision of earthquake catalogu-
es, new generation mathematical models motivated AFAD to revise the existing seismic hazard
map of Turkey.

The New Earthquake Hazard Map of Turkey and The New Specifications for Buildings to be
Built in Seismic Zones that conducted by AFAD Department of Earthquake will come into
force simultaneously in 2019 and for this purpose the