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CAGRILI KONUSMALAR - INVITED SPEECHES

Bat1 Anadolu Jeolojisine Yeni bir bakis

Yiicel Yilmaz

Kadir Has Universitesi, Cibali, Istanbul, Turkiye
yyilmaz@khas.edu.tr

Bati Anadolunun ana jeolojik sorunlari
Bati Anadolu gerilmeli bolgesi, kuzeyde Balkanlardan giineyde Toroslara kadar uzanir. Bu
bolgenin asagida listelenen 4 6nemli jeolojik konusu hala yayginca tartisilmaktadir.

. Menderes masifi; kokeni, olusum mekanimzasi ve olusum yasi

2. Magmatik topluluklar; olusum yas ve nedenleri

3. Neojen ortii birimleri; olustuklari teotonik rejim ve tekto-stratigrafik boliimleri

4. Kuzey giiney gerilme rejimi; baslangic zamani ve stirekliligi
Bu konularin her birisi tizerinde farkli goriisler ileri siirtilmiistiir. Bu bildiride bu problemlerin
nitelikleri gozden gegirilecek ve bazi yeni alternatif ¢ozim onerileri yapilacaktir. Bu ¢ozim
onerileri, Bati Anadolulu’nun kuzeyde Marmara denizinden, giineyde Akdeniz’e kadar uzanan
genis bir bolgesinde gergeklestirilmis olan, kapsamli bir haritalama projesinden derlenen verilere
dayandiriimaktadir.

Magmatik Topluluklar

Magmatik topluluklar kuzeyde Marmara bolgesinden, giineyde Bodrum yarimadasmna kadar genis
bir yorede, Bati Anadolu’nun biiyiik bir kesimini kaplar ve iki belirgin evrede olusmustur. ik
evrede granitik stoklar ya da kiiciik pliitonlar ile bunlarmn cevresinde yayginca goriilen felsik ve
notr volkanik kayalar gelismistir. Pliitonik ve volkanik kayalar, zamanda ve mekanda birbirleriyle
yakin iliski sergilemektedir. Bu topluluklar kalkalkalen bilesimlidir. Kimya bilesimleri, benzerlik
ve siireklilik gostererek, aralarinda ortak bir niteligin ve kokenin oldugunu belli eder. Bu evrenin
volkanik kayalarimin bilesimleri siire¢ i¢inde kalkalkalenden sosonitige dogru gegis sergiler. Erken
evre magmatik topluluklarmin jeokimya karakterleri bir magmatik yay niteligi gosterir. Bu
donemde, mantodan kokenlenmis magmalar kita kabugunda ytikselirken, kita kabugu bilesenleri ile
zenginlesmis ve AFC isleminden gegmistir.

Geg fazla gelisen magmatik ctkinlikler baslica bazik magma gelistirmistir. Bu tiir kayalar erken
fazda yoktur. Bu evrenin triinleri seyrek ve yereldir. Erken evrede gelisen magma kayalari, belirgin
olarak farkli bir bilesim gostermektedir. Bunlar alkalen niteliktedir ve gerilme kokenli magmalarla
ortak bilesim sergilerler. Geg evre magma kayalari Geg Miyosende, yaklagik 10 milyon yil 6nce
olusmaga baslamis olup, geligmelerini neredeyse gilinimiize kadar siirdiirmistiir. 1ki magmatik
fazin olusumu arasinda bir zaman boglugu gortliir.

Menderes Masifi
Menderes Masifi adr altinda ¢ok ¢esitli metamorfik kayalar yer ahrlar. Bunlar Bati Anadolu’nun
orta ve giiney kisimlarinda, 250X120 km’lik biiytik bir alanda yiizeylenirler. Menderes Masifiyle
ilgili konularm pek ¢ogunun tizerinde dnceki caligmalarda bir goriis birligi heniiz. olusamamigtir;
ornegin; Masifi olusturan ana birlikler, bunlarin smirlari, olusum mekanizmalar vs.
Menderes masifinde, olusum yaslar1 birbirleriyle kismen izerlenen 3 metamorfizma olayi
saptanmigtir.

I HP metamorfizmast; 25-80 milyon yillart arasinda yaslar vermektedir.

2. HP metamorfizmast; 20-50 milyon yillart arasinda yaslar vermektedir.

3. Metamorfik kayalarin soguma yaslari, 5 ile 50 milyon yillart arasinda yaslar vermektedir.
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Bu her bir grup yas, kabaca giineye dogru genglesme sergiler.
Menderes masifini etkileyen sin-orojenik olaylarin  Miyosen icene kadar devam ettigi
anlasilmaktadir.

Neojen Ortii Kayalar

Bu grup kayalar karasal ortamlarda geligmistir ve uyumsuzluk diizeyleriyle birbirinden ayrilan 3
Tekto-Stratigrafik birimden olusmaktadir. Alt Birim, Erken-Orta Miyosen yasindadir. Bunlar KKD
yonelimli ve volkan ¢ikis eksenlerine paralel uzanan yapisal cokiintii alanlarinda birikmistir. i1k
evre volkanik kaya topluluklariyla ¢ogunlukla yatay ve diisey gegisler sergiler.

Orta Birim, Geg Miyosen-Erken Pliyosen yastadir. Bu kayalar, baslica golsel beyaz kireg taglariyla
temsil edilir. Bati Anadolu Neojen toplulugunun en yaygin kayalart bunlardir. Aciklikla,
birbirleriyle baglantili gollerde ¢okeldikleri ve bu gollerin o dénemde Bati Anadolu’nun biiytik bir
kesimini kapladigi anlagilmaktadir. Bati Anadolu-Ege bolgesi Orta birimden sonra siddetli bir
asinma donemi gegirmistir. Bunun sonucunda yatay konumlu bir aginma diizlemi gelismis olup tim
yorede stratigrafik bir anahtar diizey olarak taninmaktadir.

Kuzey Giiney Gerilme Rejimi

Son yillarda, Ege gerilme bolgesinin, Bati Amerika’'nin Basin ve Range bolgesiyle benzerlikler
sundugu ve bunun sonucu olarak ta Menderes Masifinin bir Core Complex oldugu goriisleri one
stirilmektedir. Bununla beraber Bati Anadolu’nun ana jeolojik tabiati, aslinda Basin ve Range ile
tam tamina benzerlik sunmamaktadir.

Reviewing the geology of Western Anatolia

Western Anatolian Extended Terrain in Turkey stretches from the Balkan region in the north to the
Taurides in the south. The following 4 major geological items of the region are still widely
debated:

[. The Menderes Massif; its origin, mechanism of formation and age of development

2. The Magmatic Associations; their age and mechanism of formation

3. The Neogene Cover rocks; the tectonic regime under which they were developed and

their tecto/ startigraphic divisions

4. The N-S extensional regime; its time and mechanism of initiation.
A number of different views have been proposed on each one of these subjects. In this paper a
review of the nature of these problems will be outlined together with some alternative solutions, in
the light of data obtained from comprehensive mapping projects covering a considerably large part
of western Anatolia from the Marmara Sea in the north down to the Mediterranean Sea in the south

The Magmatic Associations

The Magmatic Associations cover all of western Turkey from the Thrace Region and the Marmara
region in the north down to the Bodrum Peninsula in the south, and were formed in 2 discreet
phases, the early phase and the late phase. During the early phase, granitic stocks and small
plutons, and intermediate and felsic volcanic rocks were extensively developed. The plutonic and
volcanic rocks are closely associated in time and place. These rocks are calc-alkaline in
composition, and their compositions form a cluster displaying a common character and origin. The
composition of the volcanic rocks of this episode shift from calc-alkaline to shoshonitic trough
time. The early phase of magmatic associations display magmatic arc geochemical signatures; the
mantle-derived magmas were enriched by crustal components and later underwent AFC processes .
The late phase of the magmatic events produced mainly basic rocks which were missing during the
carly phase. They are sporadically developed and much less extensive. They form a distinctly
different compositional cluster from the chemical composition of the early phase. Geochemically,
the latter is alkaline in character, and displays similar affinities to the magmas that formed under
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extensional regimes. The late phase of magmatic rocks began to form during the late Miocene,
around 10 million years ago, and have continued till the present time. Therefore there is an
apparent time gap between the development of the two magmatic phases.

The Menderes Massif

Under the name of the Menderes Massif is included a variety of metamorphic associations which
crop out in the central and southern parts of western Anatolia occupying a ....250...X...120... kms
region.

There is not an agreement among previous studies on most of the subjects related with the
Menderes Massif, such as; its main components, their boundaries, their mechanism of
development, etc.

Three partly-coeval metamorphic events have been recorded in the Menderes Massif.

A. HP metamorphism ranging in age from 25 to 80 million years.

B. HT metamorphism ranging in age from 20 to 50 million years.

C. The cooling age of the metamorphic rocks, ranging from 5 to 50 million years. The three
age groups get broadly younger toward the South. Collectively the age data indicate
that:

Synorogenic events which affected the Menders Massif continued well into the Miocene period.

The Neogene Cover Rocks

They are terrestrial deposits and form three tecto-stratigraphic units separated by unconformities.
The Lower Unit is early to middle Miocene in age, and was commonly deposited within NNE
trending structural depressions lying sub-parallel to the volcanic axes.

The Middle Unit is late Miocene-early Pliocene in age and is represented primarily by lacustrin
white limestones. They are the most extensive Neogene rocks in western Anatolia, and apparently
were formed in interconnected lake basins. These shallow lakes appear to have covered all of
western Anatolia during that period. Above the sequence of the Middle Unit, a region-wide flat-
lying erosional surface can be observed, corresponding to a period of severe denudation which
affected the region through the end of the early Pliocene.

The N-S Extensional Regime

In recent years the Aegean extensional region has come to be regarded as comparable to the Basin
and Range region of the western United States, and accordingly the Menderes Massif is evaluated
as a core complex, formed under the extensional regime. However, the main geological
characteristics of western Anatolia are not quite similar in nature to that of the Basin and Range.

Tiirkiye’deki Ana Tektonostratigrafik Birliklerin Simflandirilmasi ve Jeolojik
Evrimi

M. Cemal GONCUOGLU
METU, Department of Geol. Eng., Ankara-TURKEY

Tiirkiye ve cevresindeki jeolojik birimlerin siniflamasina iliskin ilk onerilerden bu yana yiiz yili
askin bir siire gecmistir. Benzer sekilde, modern kavramlara dayanan ilk tektonik smiflama da
yaklasik otuz yil kadar 6nce onerilmis ve gecen siire i¢inde saglanan yeni verilerle biiyiik ¢apta
asinmustir. Bu verilerle beliren problemlerin ¢oziimii i¢in son yillarda tektonik birlik (terrane)
kavrami yaygin olarak kullanilmaya baslamustir. Bu kavram, biiyiik kitasal kabuk parcalari
arasindaki dar bir zonda coklu orojenik olaylar sonucunda gelismis mozayik tipi mikrolevha
olusumlarmni ¢oziimlemeye —yaramaktadir. Bu tiir olusuklar, Gondwana ve Laurussia kitalar:
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arasinda yer alan ve en az dort orojenik olaydan (Kadomiyen, Varisken, Kimmerian ve Alpin)
ctkilenmis bulunan bolgemiz i¢in de tanmitmandir. Bu orojenik evrelerin her biri riftlesme, okyanus
agilmasi, yeni kitasal ve okyanusal levhalarin olusmasi ve yeni konfigurasyonlar olusturacak
bicimde tekrar bir araya gelmesi ile karmasik bir yapiya yolagmaktadir. Ozellikle, ayni orojenik
evrede birden fazla okyanusal kolunun var olmasr halinde (6rnegin alpin Tetis kollart) iliskiler daha
karmasik bir hal almaktadir. Bugiin Tiirkiye Jeolojisinde tanimlanmakta olan, farkh jeolojik
geemige sahip ¢ok sayidaki tektonik birlik sozii edilen orojenik evrelerde gelismis karmasik
mozyigin pargalarini olustururlar. 1980 lerin basindan bu yana derlenen yeni veriler Tiirkiye
jeolojisinde az bilinen bazi olaylara 1sik tutmus, yeni tektonik siniflama ve jeodinamik evrim
senaryolarinin onerilmesine yol ac¢mustir. Smiflamalarm ve modellerin bir boliimii, araziden
saglanan verilere dayandirilmis ve Onerilen eski modellerin yeni verilere uyacak sekilde
degistirilmesini amaglamistir. Diger bazi modeler ise var olan verileri dikkate almaktan cok bolge
digindan  bazr tektonik yorumlarin bolgeye tasmmasmni hedeflemektedir. Sonuc olarak, bu
modellerde kitasal kabuk pargaciklarinin  paleocografik iliskileri; bunlari ayiran okyanusal
levhalarin isimleri, konumlari, yaslari, dalma batma yonleri ve benzeri énemli konularda ortak bir
anlayis ortaya ¢ikamamistir. Oyle ki, goreceli olarak en iyi bilinen Alpin evrede bile, okyanusal
kollarin dagihimi ve levha smirlart konusunda bir fikir birligi bulunmamaktadir. Daha eski orojenik
olaylarla ilgili bilgilerimiz ise hizla artmaktaysada giivenilir jeodinamik modellerin yapilmasi icin
heniiz. yetersizdir. Bu sunumda, son yillarda clde edilen bulgular yeniden gozden gecirilecek,
onerilmis bulunan tektonik modeler karsilastirilacak, problemler ve olasi ¢oziimleri tartisilacaktir.,
Sonugta, jeolojik aragtirmalarin onlarca yildir yiiriitilmekte oldugu tilkemizde, bugiin diine gore
daha fazla problem ve gerceklestirilmesi gerekli temel arastirma bulunmaktadr.

Classification and Geological Evolution of the Main Tectono-stratigraphic
Units (Terranes) in Turkey: Models-Problems-Solutions

Almost a century has passed since the earliest classification of the geological units in Turkish area.
Likewise, the first tectonic classifications based on modern concepts are almost thirty years old and
“eroded” by the accumulation of new data. Thus, the recent trend is the application of the “terrane”
concept to overcome several problems. The terrane concept has the advantage to understand the
very complex relations between mosaic-type patterns caused by multiple orogenic cycles in a
narrow zone between mega-continents. This is exactly the case in the Turkish area, where between
Gondwana and Laurussia at least four different orogenic events (Cadomian, Variscan, Cimmerian
and Alpine) had shaped the geological past. Each of these events created a complicated multistage
evolution including rifting, accretion, and renewed dispersion, in some cases along different
branches of the same oceanic system (e.g. in the multi-armed alpine Tethys) in the same orogeny.
What we face today in Turkey and surroundings is this very complex mosaic of several oceanic and
continental “tectono-stratigraphic units” or terranes with different geological histories.

Since the early 1980’s newly accommodated data shed some light on yet little-known events and
new classifications and geodynamic scenarios were proposed. A group of them are based on field-
cvidences and aim to check previous suggestions, some others, however, do not consider the
available data but are based on over-regional considerations. In brief, yet there is no consensus on
paleogeographic affiliations of continental microplates, on the names, life spans, and subduction
polarities of the oceans that separated these terranes. There is even no consensus on the distribution
of various branches and type of the convergent/divergent boundaries of the youngest and
presumably better-understood Alpine event. The state-of-art knowledge on the older orogenic
events and their respective elements increase recently, as they are being investigated by different
methods, including sophisticated geochronology. Nevertheless, the accommodated data is far away
for a reliable reconstruction. In this presentation, the new data will be evaluated on the basis of the
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terrane concept; different evolutionary models together with the outstanding problems will be
discussed.

The conclusion -in advance- is that today we have much more problems to solve and basik rescarch
to realize on the geology of Turkey after several decades of intensive work on earth-sciences.

Tiirkiye’deki K/T Simiri

Erctiment Sirel

Ankara Universitesi. Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Tandogan 06100, Ankara

Tiirkiye'nin degisik bolgelerinden (6zellikle, merkezi Tiirkiye) ayrintili olarak inceleme sonucunda
elde edilmis cok sig/sig-denizel bentik foraminifer verilerine dayanarak, Paleosen Katlarinin
basvuru kesitleri ve anahtar lokaliteler takdim edilmistir Sirel (2010a, inpress). Kesitler secilirken
tamlk, kolay erisilebilirlik ve bentik foraminifer icerigi dikkate alinmustir. Bu kesitler litolojik,
foraminifer toplulugu ve biyostratigrafik olarak incelenmistir. Asagida verilen litolojik dizilimler
(kesitler), Tiirkiye'deki hatta Tetis ilkelerindeki benzer yerler arasmda K/T smirmin en 1yl
sergilendigi yerlerdir.

Caldag kesiti: Kesit Ahmlikuyu koyiintin giineyinde yer alan Caldag antiklinalinin kuzey
yamacindan olgtilmiistiir, B Haymana, GB Ankara ve Maastrihtiyen — Paleosen (Daniyen
Tanesiyen) katlarmni, 6zellikle Daniyen ve Selandiniyen katlarmi temsil eden ilging foraminifer
taksonlarint iceren iyi litostratigrafik bir istiftir. Maastrihtiyen sonunda veya Daniyen basinda
konu ile ilgili lokalitelerde &nemli paleocografik, sedimantolojik ve faunal degisiklikler meydana
gelmistir Sirel vd. (1986) and Sirel (1998). Maastrichtiyen yash Beyobasi formasyonunun bentik
foraminiferleri  Omphalocyclus macroporus (Lamarck), Siderolites calcitrapoides Lamarck,
Loftusia elongata Cox, Hellenocyclina beotica Reichel, orbitoidid species ve digerleri K/T
krizinden (toplu yok olma) biiyiik olgiide etkilenmisler ve bunun sonucunda Maastrihtiyen sonunda
yok olmuslar ve Paleosen baginda (Daniyen), Haymanella Sirel (tip tir H. paleocenica Sirel ve
diger tiir H. elongata Sirel), Kayseriella Sirel (tip tiir K. decastroi Sirel), Ankaraella Sirel (tip tiir A.
trochoidea Sirel) ve diger tiirler ortaya ¢ikmuslardir Sirel (1998 ve 1999). Caldag kesitinde K/T
sinirt yukarida verilen Maastrihtiyen tiirlerinin yok oluslart veya Daniyen formlarinin ortaya
cikislart ile tanimlanir. K/T swurinin iyi tammlandigi diger stratigrafik kesitler asagida verilmistir:

Erif Kkesiti: yaklasik olarak Haymana'nin 10 km kuzey batisinda bulunan Erif koyinde bulunur,
GB Ankara. Erif kesitindeki K/T siri O. macroporus, S. calcitrapoides, H. beotica, orbitoidid
tiirlerinin yok oluslar1 veya Daniyen yaslt H. paleocenica, Thalmannita madrugaensis (Cushman &
Bermudez), Kolchidina paleocenica Morozova ve digerlerinin ortaya ¢ikislart ile tanimlanir (Sirel,
2010a, Fig. 4, inpress).

Diindarh kesiti: Kesit Peyamli tepede bulunur, Diindarh ilgesinin yaklagik 8 km kuzeyi, GB
Kayseri, dogu merkezi Tiirkiye. Ge¢ Maastrihtiyen yash O. macroporus, S. calcitrapoides,
Pseudomphalocyclus blumenthali Merig, Laffitteina mengaudi (Astre) ve Loftusia sp. tiirlerini
iceren ovacik formasyonunun killi ve kumlu kiregtaslari uyumlu olarak Daniyen yash algli,
mercanli, K. decastoi ve L. mengaudi’li kiregtaslari ile ortiilmustir.

Bahcecik kesiti: Kesit Haymana’in 20 km giineyindeki Bahcecik koyiindedir, Haymana'nin
yaklagtk 20 km kuzeyi, G Ankara. Bahgecik kesitinde K/T smirt L. elogata, O. macroporus,
S.calcitrapoides ve diger tiirlerin yok oluslart veya H. paleocenica, A. trochoidea, T.
madrugaensis, K. paleocenica ve diger tiirlerin ortaya ¢ikislari ile tanimlandi (Sirel, 2010a, Fig. 5).
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C/T Boundary in Turkey

The detailed foraminiferal data especially based on shallowest/shallow-marine benthic taxa on
some reference sections and key localities of Paleocene stages (Danian-Thanetian) in the different
areas , particularly at the central Turkey is introduced Sirel (2010a, inpress). These sections were
chosen by their completeness, accessibility and in particular benthic foraminiferal content. They
have been investigated with recpect to the lithology, foraminiferal associations and biostratigrapy.
The Maastrichtian-Danian lithologic successions are the best localities among the similar areas in
Turkey even in the Tethyan countries, in that C/T boundary is displayed perfectly at the following
areas.

Caldag section: It is located on the north flank of the Caldag anticline, S Ahirlikuyu village, W
Haymana town, SW Ankara. This section is the highest lithostratigraphic sequence of
Maastrichtian to Paleocene (Danian-Thanetian) for its interesting benthic foraminiferal taxons,
particularly benthic foraminiferal assemblages of Danian and Selandian stages. At the end of
Maastrchtian or at the beginning of Danian, important paleogeographic, sedimantologic and faunal
changes occurred in the relevant localities of Turkey Sirel et al. (1986) and Sirel (1998). Principal
changes of the benthic larger foraminifera occured at the end of Maastrichtian or at the beginning
of Danian. Disappearance of some benthic foraminifera namely, Omphalocylus macroporus
(Lamarck), Siderolites calcitrapoides Lamarck, Loftusia elongata Cox, Hellenocyclina beorica
Reichel, orbitoid species and the others at the end of Maastrichtian and the first occurrences of new
foraminiferal taxa such as Haymanella Sirel (type species H. paleocenica Sirel and H, elongata
Sirel), Kayseriella Sirel (type species K. decastroi Sirel), Ankaraella trochoidea Sirel and the
others Sirel (1998 and 1999) have been well recognized in the Caldag section. The boundary of
C/T defined by the last occurrence of the foregoing Maastrichtian species or by the first appearance
of the above Danian species.

The C/T boundry have been previouslly defined in the following sections located at the different
territory of Turkey:

Erif section: It is situated at the Erif village, approximately 10 km NW of Haymana, SW Ankara.
The C/T boundary in Erif section, defined by last occurrences of O. macroporus, S. calcitrapoides,
H. beotica, L. elongata, orbitoidid species and the others or the first appearances of H. paleocenica,
Kolchidina paleocenica Morozova and Thalmannita madrugaensis (Cushman&Bermudez), Sirel
(2010a, Fig. 4, inpress).

Diindarh section: It is located at the south of Peyaml hill, approximately8 km north of Diindarl
town, SW Kayseri, eastern central Turkey. The sandy and argillaceous limestones yielded
following benthic foraminifera indicative of late Maastrichtian age:  O. macroporius,
Pseudomphalocyclus blumenthali Merig, S. calcitrapoides and Laffitteina mengaudi (Astre). The
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