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Tektonik olarak diinyanin en aktif bdlgelerinden olan Alp-Himlaya Dag Kusagr tizerinde yer alan Anadolu ve
yakin gevresi Arap-Afrika levhalar ile Avrasya levhalar arasinda gergeklesen kita-kita garpismasi sonucu
ortaya ¢ikan neotektonik dénem siiregleri altinda deforme olmaktadir. Bu deformasyona bagli olarak Tiirkiye,
yiizey deformasyonu ile sonuglanan biiyiik depremlerin ¢ok sik meydana geldigi ve dolayisiyla aktif
tektonikle ilgili jeolojik ve jeomorfolojik kayitlarin ¢ok bulundugu bir iilke niteligindedir. Her biri birer jeosit
olan bu tektonik kayitlar korunmasi gerekli jeomiras Ggeleridir. Buna karsin, bu tektonik Jjeositlerin yeri ve
ozellikleri hakkinda iilke genelinde standart bir degerlendirmeye dayal bilgi birikimi ve koruma-kullanma
yoniinde gabalar heniiz mevcut degildir. Bu ¢ahsmada iilkenin degisik bélgelerinde yer alan aktif tektonikle
ilgili jeosit 6rneklerinin tanitilmasi amaglanmaktadur.

Anadolu’nun aktif tektonigine iliskin ana yapilarin baslicalari Kuzey Anadolu Fay, Dogu Anadolu Fay1, Bati
Anadolu grabenleri ile Giineydogu Anadolu Bindirmesi’dir. Bunlara ¢ok sayida ikincil yapilar eslik
etmektedir. Bu yapilar boyunca olusmus deformasyon 6rnekleri tiim Dogu Akdeniz’in kinematiginin
anlagilmasma hizmet etmesi yaninda, esine ender rastlamir jeojik miras 6geleri niteligindedir.Bunlardan en
¢ok incelenmis olan Kuzey Anadolu Fayr boyunca ¢ok sayida jeosit 6megi bulunur. Fay boyunca
gozlenebilen jeositler deprem kiriklar ve bunlara bagl yiizey deformasyonu ve 6telenmeler, fay aynalari, sag
yonde &telenmis morfolojik 6geler, basing sirtlar, krip, agilma catlaklari, travertenler , ezik zonlar, yas ve
atim korelasyonlarmda kullanilan fosilli diizeyler vb seklindedir. Gerek Kuzey Anadolu Fayr gerekse diger
aktif tektonik yapilar boyunca izlenen Jeolojik miras Sgeleri yol yapim ve benzeri ingaat faaliyetleri,
madencilik, tanm ve bilgi eksikligi nedeniyle insanlar tarafindan yanhs kullanim ve erozyon gibi dogal
siireglerle yok olma tehdidi altindadir. Konusmada korunmas: gerekli bu tiir kritik jeosit alanlardan 6mekler
sunulacaktir.

ABSTRACT

Anatolia and its surround is located in Alpine-Himalayan Mountain Belt which is one of the most active
tectonic region of the earth and is deformed under neotectonic processes induced by continental collision
between Arab-African and Eurasian plates. Depends on this deformation Turkey is a country of frequent
large earthquakes that produce surface deformation. Therefore it has geological and geomorphological
records of active tectonic.

Each of this tectonic records is a geosite and geoheritage required to be protected. However, there is no
national standart evaluation and effort about location and Jeatures of the tectonic geosites. The aim of this
study is to introduce active tectonic geosite examples from different regions of the country.

Main structures of the Anatolian active tectonic are, North Anatolian Fault, East Anatolian Fault, western
Anatolian grabens and southeastern Anatolian thrust accompanied by many of secondary structures.
Deformation examples along those serve to understand kinematic of the eastern Mediterranean and can be
attributed as unique geoistes. NAF is one of the most examined of them and has a lot of geosite examples
along the fault. These are earthquake ruptures and related surface deformations like offsets, slickensides,
right lateral offset of morphological features, pressure ridges, creep, tensional cracks, travertines, sheard
zones and fossil levels helping age and slip correlations. Active tectonic structures along the NAF and others
are threaten by road and similar constructions, mining, agriculture and natural processes like erosion. In this
talk examples from critical geosites will be presented.
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Bu cahismada Tiirkiye’deki ilk insan kafatasi buluntusu sunulmaktadir. Tamtilacak fosil Jeolojik Miras:
Koruma Dernegi-Jemirko’nun sahipligi altindadir ve incelemeler tamamlandiktan sonra en uygun yerde
sergilenecektir.

Tiirkiye, koprii seklindeki cografik konumu nedeniyle, Neojen boyunca Asya-Avrupa-Afrika arasindaki
yogun hayvan géglerine taniklhik etmistir. Bu 6zelligine ilaveten, Orta Dogu’ da pek ¢ok lokalitede ve bilhassa
Giircistan-Dmanisi gibi yakn ¢evrede hominin fosillerinin bulunmus olmasi, Tiirkiye’de de ilk insan
fosillerinin var oldugunu diisiindiirmektedir. Ancak, Pleistosen yash pekgok lokalitede bu giine kadar yapilan
arastirmalar tatmin edici olmaktan uzak kalmstir.

Burada tanitilan insan fosili giineybati Tiirkiye’de, Denizli travertenleri iginde bulunmustur. Fosile yatakhk
eden travertenlerin termoliiminesans yontemi ile tarihlendirilmesi, 0.49+0.05 ile 0.33+0.04 milyon yil
arasinda bir yas1 isaret etmektedir. Buluntu, 6n ve yan kemiklerin iyi korundugu ergin bir bireye ait kafatasi
pargasidir ve Homo erectus taxonuna biiyiik benzerlikler tasimaktadir.

ABSTRACT

We here announce the first discovery of a fossil hominin cranium from Turkey. This specimen of ancient
Homo is housed with Jemirko, the Turkish Association for Protection of Geological Heritage, and will be
placed on public display once studies of the specimen are completed.

Given its unique geographical setting at the crossroads of the Old World, Turkey witnessed extensive faunal
migrations between Asia and Europe and Africa throughout the Neogene. With regard to the evidence for
early human evolution, hominin fossils are known from many surrounding areas including Dmanisi,
Petralona, and numerous localities in the Middle East, thus supporting the contention that early humans were
likely to have been present in Turkey; however, in spite of many archaeological sites of Plesitocene age,
fossil evidence documenting an early presence of humans in Turkey has thus far eluded investigators.

The hominin fossil described here was discovered within the Denizli travertines of southwest Turkey.
Thermoluminescence dating of the skull-bearing travertines supports an age of between 0.49%0. 05 and
0.39+0.04 million years. The hominin is a partial cranium that preserves fragments of the frontal and
parietals and is from a young adult individual and bears its closest similarities to the fossil taxon Homo
erectus.
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Medeniyetler izlerini yasadiklari ortamlardaki nesnelere isleyerek birakirlar. Bazi medeniyetler bu izleri siler,
bazi medeniyetlerde ise; bir dnceki medeniyete saygi duyar ve onun iizerine medeniyetini ingaa eder.
Mardin’deki antik mezarlara baktigimizda, hiristiyan(nisrani) mezarhk iizerine miisliiman mezarh g1 yapilmisg
ve giiniimiize kadar korunarak gelmistir. Beklide iilkemizde ilk émek olacak bir yapit, Mardin Tasina ince

is¢ilikle islenerek olusturulmustur. Hosgériiniin biiyiikliigii, medeniyetlere saygimin 6zlemi kanimizea burada
yatmaktadir.

Cahigmalarmz Medeniyet Tasi olarak kabul ettigimiz “Mardin Tags1” iizerine; Mardin-Kiziltepe-Omerli-
Midyat bélgelerini igine alan genis alanda gergeklestirildi. Detay Maden Jeoloji haritasi(1/25 000 6lgekli),
numune alimlan(kimyasal, mineraloji-petrografi, teknoloji, 6n teknoloji) yapildi ve Mardin Tasinim litolojik
ozellikleri belirlendi. Amacimiz ileride biiyiik ilgi duyulacak bu tagm yayilimm saptamak, 6zelliklerini
belirlemek ve giiniin teknolojisine uygun sekillerde igletilmelerini aragtirmak ve saptamaktir.

Mardin Tast Alt Eosen - Alt Oligosen yash resifal kokenli Hoya Formasyonu iginde yataklanmaktadir.
Formasyonun ortalama kalinligi 50-600 metreler arasindadir. Formasyonu meydana getiren litolojiler;
tebesirli kirectaglan, biyomikrit, dolomitik kiregtaglari, killi kirectaslar ve fosilli kiregtaglanidir.
Kayaglarmizin renkleri; sar, pembe, kirmizi, beyaz, kirli beyaz, gridir. Formasyon sig deniz-self kenarinda
olusmus ve yer yerde resifal karekterli iiriinler sunmaktadir. Formasyonun yayithmi Mardin-Diyarbakir-Siirt-
Adiyaman(Hoya formasyonu) ve Kilis-Gaziantep yérelerinde ise Havra Tagi ismini almaktadir (Gaziantep
formasyonu). Hoya formasyonu Gaziantep formasyonu ile yatay yonde gegislidir.

Hoya formasyonunda agilan mermer ocaklarindan elde iiriinler diinya mermer piyasalarinda albenisi yiiksek
triinler olusturmaktadir. Bunlar; Diyarbakir-Germik ilgesinde Hazar Pembe, Diyarbakir-Hazro’da Diyarbakir
Pembe ticari adlari altinda mermer iiretilmektedir. Ayriyeten yurt icinde ilgi géren Silvan Bej ve Hani Bej
ticari adh kiregtaglarimz da Hoya formasyonu iginde bulunmaktadir.

Mardin Tagi 19x20x30 cm ebatinda ve 6zel ebatlara da kesilerek yapilarda, sanat eserlerinde ve siis
islemeciliginde kullanilmaktadir. Ocaklarda tag kesme makinalan ile diiz bir hat boyunca dikey yénde kesilen
zon, ayni makine ile yatay yondeki bigagi ile kesilerek elde edilmektedir. Mardin Taginin bol gozenekli
olanlar genellikle kaba ig¢ilik isteyen sanat eserlerinde kullanihr. ince is¢ilik gorecek iiriinler ¢ikartildiktan
sonra gdlgede islenir ve istenilen sekil verilerek 15132 ¢ikartilir. Bu tiir kiregtaglart tebesirimsi 6zellik
sunmalari, ince tane yapih olmalan, ¢ikartildiklarinda rahathkla cizilebilecek 6zelliklere sahip olmalar ince
is¢ilik i¢in albenilerini arttirmaktadir.

Ince isgiligin yapildig1 alanlar giiniimiizde azda olsa isletilmektedir. Bu alanlar magaralar1 olusturmaktadir.
igerde gikartilan taslara ebatlan ve ince isciligi islenerek disariya ¢ikartilmaktadir. Mardin ilinde terk edilmis
tas isletme magaralan bulunmaktadir.

Mezar, balkon korkuluklart ve harpusta gibi sanat eserlerinde kaba isilik yanmda ince isilikte yaptlmaktadir.
Kaba is¢ilik ozellikle gozenekli, kirli beyaz renkli, tebesirli kiregtagma gére biraz daha sert yapih
kiregtaslarinda yapilmaktadir.

Mardin Tag1’nin sertligi 2.5-3, basing dayanimi <500 cm2/kg, darbe dayanimn ile asinma tas suyunu verdikten
sonra artmaktadir. Suyunu veren Mardin Tag1 ok hafiflemektedir. Bol gézenekli olan tasimizin doluluk oran
% 85-90.0 dir. Mardin Tas1’nm CaCO3 miktan %99.0 dur.
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Mardin Tagi ilgisizlik yiiziinden ustalanm kaybetmekte ve tedbirler alinmazsa, ince islemecilige yonelik
faaliyetler bitecektir. Bu nedenle bilgisaray teknolojileri kullamilarak istenilen gizimler bilgisaraya verilerek
bir robot yardimi ile tasa islenecektir. Bu tarz iiretim sekli dis pazarlarda talebi yiiksek iiriinlerin
olugturulmasina olanak saglayacaktir.

Mardin Tas1 yakm zamanda dig pazarlarda istenen ve evlere antik goriintii veren 6zelliginden dolay1, ¢ok talep
edilen islenmis yapi tast olacaktir.

ABSTRACT

Civilizations leave their traces onto their living environments by embroidering natural objects around. While
some of them destroy traces of older dwellers of their land, some others show respect to the prior and flourish
over its heritage. In the ancient graveyard of the Mardin, Muslim graves are found in the Christian-Nisrani
graves together. They still exist as protected. Gravestones, probably the first example of our country, are the
products by the way that embroidered motifs on the Mardin Stone. The greatness of the lenience and the
tendency to the respect toward other civilizations depend on that in our opinion.

Our research on the Mardin Stone, which we recognize as the Civilization Stone, has been performed in the
area comprising Kiziltepe, Omerli and Midyat regions. A detailed mining-geological map in the scale of
1/25000 has been prepared, the sampling for chemical, mineralogical, petrographic and technological test
has been done and lithological characteristics of the Mardin Stone has been evaluated. Our purpose is to
detect the distribution and the properties of this stone, which will be able to attract the public, then, identify
the methods of new technology to operate it in the industry.

The Mardin Stone is a bed in the Lower Eocene to Lower Oligocene aged Hoya Formation of the reef origin.
The thickness ranges 50 to 600 meters. Lithologies combining the formation are chalky limestone, biomicrite,
dolomitic limestone, clayey limestone and fosilifereous limestone. They are in the colors of yellow, pink, red,
white, dirt white and gray. The environment of the deposition of the formation is the shallow sea-continental
shelf and place-to-place settlements of reef environments are observable. The formation lies among Mardin,
Diyarbalar, Siirt and Adiyaman regions. In Kilis Gaziantep side, it is called as the Havra Stone and the
geologic name of it is the Gaziantep Formation. The Hoya and the Gaziantep formations are laterally
changing lithologies.

The industrial marble gained from the pits excavated in the Hoya Formation is highly demanding in the world
market. These are produced in the city of Diyarbakir with the market names of Hazar Pink in the Cermik
County and Diyarbakir Pink in the Hazro County. Moreover, there are two more products named, as Silvan
Beige and Hani Beige in markets are the sublithologies of the Hoya Formation.

The Mardin Stone is generally prepared in the dimensions of 19 x 20 x 30 cm and it is used in the
construction of buildings, artistic stone carving and detailed ornamenting arts. Blocks of the Mardin Stone in
the pits is cut on a straight lines perpendicular to each other to obtain required dimensions. Highly porous
blocks of it is preferred to be used in construction. But others in good conditions are embroidered in shadowy
places in ateliers. After they are given a new shape, they are opened to the sunlight. Since these kinds of the
limestone are chalky, fine grained and easy to be scratched when they excavated, they do not make the
embroidering difficult. Therefore, they are able to attract customers.

Although the number of them is small, there are ateliers where the detailed work on the Midyat Stone is made.
They are found in caves. The stone is cut and worked under the shadow of the cave, then, they are got outside.
In the city of Mardin, there are several abandoned atelier caves.

In addition to the coarse work, detailed work like embroidering is applied to graves, parapets of balconies
and harpustas (copings). Besides the chalky limestone, the coarse work is preferred for the porous, dirt white
color and harder limestone pieces.

The hardness of the Mardin Stone is 2.5 to 3 degrees and its strength to the pressure is smaller than 500
kg/cm’. Weathering by the impact increases after dried out. It is a highly porous material and it can reach the
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saturation of 85 to 90%. Consequently, dry Mardin Stone is light. The ratio of the CaCOj is very high; it is
about 99%.

Because of the indifference, the number of professional talented workers of Mardin Stone decreases day by
day. In such a situations, detailed work over the stone, as an industry will be on the way of the disappearing
unless some precautions are reinforced. T, herefore, several computer software are planned to print motifs on
the stone by using necessary electronic devices. This alternative method of the human hand will increase the
demand in international markets.

Very soon, the Mardin Stone will be a famous material of decorative purposes in houses or different places
with its mystic-antique view.
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Yer’e ait ve fakat kiiltiir ve uygarliklarin olusmasina tesir etmis dgeleri inceleyen Kiiltiirel Jeoloji, son yillarda
ortaya ¢tkmis ve hizla gelisen bilim dalidir. Paleoantropoloji, Kuvaterner Jeolojisi, Arkeoloji, Paleoekoloji,
Pedoloji, Cevre Jeolojisi ile ortak yonleri vardir ve bu nedenle ¢ok disiplinli bir daldir. Kiiltiirel Jeolojinin ilgi
alan1, Geg Kuvaterner’e, son buzul gagindan giiniimiize kadar olan zaman araligina yonelmistir. Bazi ortak
konularina karsin, her devrin kiiltiiriindeki jeolojik dzellikleri konu ettigi igin (avcr insanm el aletlerinden,
tarihi binalarin tas cinsine kadar), jeolojiye arkeoloji gézii ile bakan veya arkeolojinin ihtiyaci kadar jeoloji
iceren Jeoarkeoloji’den ayrilir ve onu da igine alir. Inceleme malzemelerinden bazilan fosiller, el baltalan,
yerlesim yeri olan magaralar, yer alti sehirleri, yapitaglan, tas oyma evler ve oyma eserler, siislemeler ve
siistaslari, dogal afetler, eski toprak, giincel gél-akarsu-deltalar ve deniz seviyesi degismeleridir.

Tiirkiye, cografik konumu nedeniyle, hayvan ve insanin Pleistosen’deki gd¢ yollan iizerindedir. Ayrica,
uygarliklarin dogdugu yukari Mezopotamya’yr da kapsamaktadir. Ozellikle Orta-Geg Holosen’de, Misir
harig, neredeyse biitiin uygarliklar {izerinde tutmustur. Bu 6zellikleri ile Kiiltiirel Jeoloji Tiirkiye’ye ait veya
Tiirkiye’de baglamasi gereken bilim dah gibi goziikmektedir. Ciinkii neredeyse biitiin inceleme materyali
buradadir. Bununla beraber, bu dal yurdumuzda heniiz yesermemistir. Antik kentlerin veya tarihi binalarin
onariminmin orijinal malzemeleriyle yapilmaga baslandiginda, Kiiltiirel Jeoloji’nin yerbilimcilere ne kadar gok
olanak sagladig: goriilecektir.

Yerbilimleri dahil, bilim, toplumu ilgilendirdigi 6lgiide ragbet goriiyor. Deprem, petrol ve maden yerbiliminin
topluma déniik klasik konularidir. Bunlara ilaveten, giindelik hayat demek olan “kiiltiir” igindeki fiziksel
ogeler, yani Kiiltiirel Jeoloji kullanilarak, toplumun dogayr daha fazla tammasi saglanabilir. UNESCO’nun
amaci da doga ile toplumlarin bangik yasamalandir ve buna isaret etmek i¢in 2008’1 “Uluslararas1 Yer Yili”
ilan etmistir. Tiirkiye’nin zengin jeolojik yapisina ragmen sik¢a yasadigi dogal afetler, boyle genis kapsamh
tanitim faaliyetinin gerekliligini ortaya koymaktadir. Bu sunumda, yukarida deginilen arastirmalara orek
olabilecek jeositler tanitilmaktadir.

ABSTRACT

Cultural Geology is a modern and fastly developing branch of earthsciences which covers the Earth-related
subjects of both culture and civilisation. This is a multdisciplinary branch sharing topics with the sister
sciences Palaeoantropology, Quaternary Geology, Archaeology, — Pedology, Environmental Geology,
Palaeoecology. It is focused on antropogenic events and/or anthropogenic developments in Quaternary,
particularly in Late Pleistocene and Holocene where cultural products have increased significantly. Such a
time limitation within topics of this discipline is indirectly requiered as homo-related results have been
appeared typically at the end of Cenozoic. Cultural Geology differs from geoarcheology as the latter includes
geology as much as necessity of archaeology. Some of the study material of this discipline are tools or hand
axes, caves used for settlement, underground towns, building stones, stone houses, ornaments and gemstones,
natural disasters, paleosol, modern rivers, lakes and deltas and sea-level changes.
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Turkey has been a natural bridge and/or a crossroad for migrations of both human and animal
sincePleistocene due to its unique geographical position. In addition, it covers the upper Mesopotemia where
the most ancient civilisations have been appeared. Particularly, in late Holocene, the Anatolian peninsula
became host for all cultures except for Egypt. So, the historical circumstances and related archaeological
material display that cultural geology should have been a science for Turkey or born from this continent. It is
expected that this baby science will provide new perspectives to earthscientists when restorations of
monuments starts using original stones.

Science, included geology, takes attraction if it pays attention to problems of the society. Earthquakes and
other natural hazards, fuels, ores, etc are public-related sides of geology. On the other hand, the culture is a
kind of daily life of the society. Thereby, using physical sides of the culture (= cultural geology or geo-
culture), the nature or the Earth could be explained easily to the society. This is a universally goal of the
international joint activities. Similarly, one of the most important aims of UNESCO is to create a nature-
Jriend society. The International Year of Planet Earth-2008 proclaimed by UNESCO is a possible
instrument for same purpose. In Turkey, frequent natural hazards, in spite of rich geology may display the
necessity of such an informative popular programme. This study presents jeosites and geoheritages from
Turkey dealing with cultural geology and nature-friend society
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Verimli tarim arazilerine ve dogal kaynaklara sahip olan Van Gélii havzasinda insanlarm Paleolitik ¢aglardan
gliniimiize degin yasadiklar bilinmektedir.

Gegmis dénemlerde, havzada irili ufakli pek ¢ok medeniyetler kurulmugtur. Bu medeniyetlerden 6zellikle
Urartular, bélgede siirdiirdiikleri tarimin yaminda tas ve mineral yataklarim da kesfederek bunlardan
yararlanma yollarma gitmislerdir. Ozellikle havzada bulunan obsidiyen, kuvars, kalsedon, oniks, manyezit,
granat, bazalt, mermer, kalsit, florit, kiregtast gibi tas ve minerallerden yararlanmuslardir. insanlar bu tas ve
mineralleri 6zel teknikler kullanarak islemisler ve kendilerine yararh sekle sokmuslardir. Van Goélii
havzasinda yapilan arkeolojik kazilar, tarihi dénemlerde insanlarm bu tas ve minerallerden ¢ogunlukla siis
esyalari, muska, kitabe tagi, tapmak tasi, heykeller yaptiklarimi ve ayrica taglar tlizerine gesitli figiirler
¢izdiklerini ortaya koymustur.

Tarih dénemlerinde, insanlar tarafindan, gesitli amaglar i¢in kullamlan bu tag ve mineraller Van Gélii havzasi
ve yakin cevresinde yiizeyleyen metamorfik, magmatik (volkanik) ve ¢okel kayaglar igerisinde
bulunmaktadir.

ABSTRACT

1t is well known fact that Lake Van region was densely populated from the Prehistoric times onwards with its
cultiviated fertile soils and natural resources.

Several civilizations have been established in the region throughout the ages. These civilizations ,especially
the Urartians, were very successful for the use of stone and mineral resources in addition to the aggriculture.
They were scilfully quarried the stones and minerals such as obsidian, quartz, chalcedony, onyx, magnesite,
garnet, basalt, marble, calcite, fluoride, limestone found in this region using some special techniques.
Archaeological excavations conducted around Lake Van basin have clearly suggest that the historical people
of eastern Anatolia was utilisied the stones and minerals to produce jewelleries, amulettes, architectural
materials etc.

Stones and minerals used for several purposes in the historical times are present in the metamorphic,
magmatic (volcanic) and sedimentary rocks outcrop around Lake Van basin and its near vicinity.
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Anadolu’da Madenciligin Tarihcesiyle ilgili Yeni Bir Bulgu;
Giresun-Espiye-Cimakl Eski Bakir Isletmesi

A New Discovery on the History of Mining in Anatolia;
An Ancient Copper Mining Operation at Cimakli in Espiye Area, Giresun
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M.T.A Genel Midiirligii tarafindan yiriitilen ‘Anadolu’da Madenciligin Tarihgesi’ projesi kapsaminda
lilkemizin degisik yorelerinde toplam 130 eski maden isletmesin de galismalar yapilmistir. Bu projeyle eski
maden isletmeleri tarihlendirilmeye ¢aligilirken ayni zamanda cevher ve posalardan numune ahinarak yeni bir
yatagin bulunabilme imkanlari da aragtimlmigtir. Ayrica ¢ahigilan bu eski isletmeler ileride bagska
aragtirmalarin yararlanabilmesi i¢in koordinatlaryla birlikte resimleri gekilerek envanter haline getirilmis
olup, rapor yayim agamasmdadir.

Bu proje kapsaminda Giresun-Espiye- Cimakli’da eski bir bakir isletme yataginda ¢6kmiis galeriden disariya
kusulan bir cevher teknesi bulunmugtur. Bu teknenin Amerika’da bulunan C-14 analizinde yas1 2610 70 ve
Almanya’da yapilan C-14 analizinde yas1 2441+30 olarak gelmistir. Bu da ortalama olarak bu teknenin 2500
yaginda oldugunu ve M.0O. 500 yillarinda Giresun-Espiye-Cimakli’da madencilik yapildigimi gostermektedir.
Giresunnun M.O. 6. yiizyl ile M.O. 4. yiizy1l arasinda Pers egemenligi altinda oldugu (Ana Britanica Cilt 7
sayfa 469) kabul edildiginde isletmenin persler dsnemine denk geldigini s6ylemek miimkiindiir.

ABSTRACT

A total of 130 ancient mines have been investigated in different ports of Turkey with in the framework of * the
history of Mining in Anatolia” Project conducted by general Directorate of M.T.A. The aim of this project is
to date ancient mining operations and also to assess the potential of finding new are deposits by sampling are
and dump material. Furthermore, the information concerning all these ancient mines has been gathered as an
inventery including photographs and locality coordinates and report writing is underway.

In the course of this project, an are carrier was found at the site of a coved in ancient adit driven in a copper
deposit at Cimakli (Espiye-Giresun). This are carrier has been dated as being 2610+70 years old by C-14
method in US where as it has been dated as being 2441+30 years old by the same method in Germany it
follows from this that the are carrier is 2500 years old an average and mining dates back to 500 BC at
Cimakh (Espiye-Giresun,).

By assuming that Giresun and its neighbourhood remained under sovereignty of persian empire between 6th

century BC and 4th century BC (Ana Britanica v.9, p.469), it is possible to say that mining in the area
coincides with the persian era.
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Diinyada ilk ameliyatin yapildigi yer olarak bilinen Allianoi yapitlan ve bitisigindeki tarim alanlari, Yortanh
sulama barajimin sulari ve gokelleri altinda yok edilmek iizeredir. Adndan da anlagilacag iizere, Yortanls
kdyiiniin yukarisia yapilmak iizere planlanan baraj, Bergama siyaniirlii altin madeni yiiziinden kilometrelerce
uzaktaki Paga koyiiniin dogusuna kaydinlmigtir. Bdylece, 2000 yillik Allianoi medeniyeti ve cevreleyen
ovalar tehdit altina sokulmugtur. Baraj, baglangigta 70 milyon m’ su saglayacak, 40 yil sonra da islevini
yitirmis olacaktir. Bu durumda baraj bir kiyim yapisi gibi gériinmektedir ve projenin bu haliyle mithendislik
ilkeleriyle bagdagir yam yoktur. Kamulagtirma, ovalarin ulusal servet degeri, yapim masraflan ve diger
giderler gz 6niinde tutuldugunda 40 y11 sonundaki getirisi, gétiiriisiiniin ancak % 41’1 kadardir.

Incelemelerimize gore ¢oziim, seldagmaklik — Torigelli sisteminin Yortanh ve Cmarh ¢ay1 havzalarinda
uygulanmasindan gegmektedir. Boyle bir uygulamanm sonucunda, bir bolimii asagida sunulan kazanimlar
saglanacaktir:

(1) Dabha fazla su saglanacaktir.

(2) Kamulagtirma sifirdir.

(3) Cevre kiyimi yoktur.

(4) Agsin-tasin sifirlanacaktir.

(5) 20 bin doniim birinci smif bahge tarim alam ortaya ¢ikarilabilecektir. Bu da 6neri projenin
maliyetinin en az on kati degerinde tarim alam demektir.

(6) Projenin uygulanmas; ilgili kdy ve kasabada yasayan kisilerce yasama gegirilebilecektir.

(7) Devlet; yasal diizenleme yaparak, elde edilen tarim alanlarim ilgili yerel idare ve/veya ortakliklara
birakmasi durumunda, sifir harcama yapms olacaktir.

ABSTRACT

Allionai is the first civilization who made surgery operation in the world. The international historical heritage
and the surrounding fertile farm fields are about to be buried by the Yortanli dam forever. As the name
implies the dam was planned to be constructed in the vicinity of the village Yortanl without giving any harm
to the aforementioned national and international resources. In spite of that, the dam was relocated several
kilometers far away, near the village Pasakiy to provide water also for the Bergama gold mine which uses
Cyanide to extract gold. They are about to kill Allianoi and its vicinity. The volume of the reservoir is about
70 million m’. Its economic life lasts within a period of 40 years. Then it will stand forever as an evidence
how they murdered such invaluable resources. The project, besides its destruction of the natural and
historical monuments, could not fulfill the requirements of the engineering principle. Engineer is a person
who can do for one dollar what any fool can do for two. The future value of the income at the end of the 40
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years is 41% of the future value of the property concession, national value of the resources, cost, and the
relevant expenditures.

The implementation of artificial dyke and Torricelli systems at the watershed area of the Yortanh and Cinarh

streams will be a convenient solution. The proposed project will provide and possess several significant
advantages, some of which are given below:

(1) Provides more water.

(2) Property concession is zero.

(3) There is no environmental destruction.

(4) Erosion will be minimized and then lasted.

(5) About 200 hectares of farm lands will be obtained. Its market value is at least ten times more than
that of the implementation of the proposed project.

(6) The proposed project can be done by the local authorities and/or corporation.

(7) The state will not spend even a single dollar to implement the project. It will prepare the required
laws to give the concession right to the local authorities and corporations which conduct the project.
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Miizelerde toplumun her kesimini ve her bilim dalmni ilgilendiren bilgiler mevcuttur. Bu malzemenin bir kismi
bazen 6zel bir bilim dahmin gelismesine hizmet edebilir. Omegin miizelerdeki taglar ve mineraller Kiiltiirel
Jeoloji’nin aragtirma konulandir. Bu ¢alismada Ankara Anadolu Medeniyetleri Miizesinde sergilenen degisik
gereg, tak, siis esyalarinda kullamlan mineral ve taslar ile gesitli amaglarda kullamilan taslar incelenerek, hem
tarih hem de tarih 6ncesi dénemlerde hangi taglarm ne 6l¢iide tanidigi hakkinda bilgiler toplanmistir. Amag,
taglarin insanlar tarafindan ne kadar ve ne zamandan beri bilindiklerini ortaya koymak, sonugta “tas kullanim
cetveli” ¢ikartabilmektir. Bu g¢alismanin sonunda verilen boyle bir cetvel ve zaman bilgileri yalnizca
incelemesi yapilan miizedeki buluntularla stmrhdir.

Miizede sergilenen en eski tas eleman, ilk insanlarm kendini koruma ve av amagh kullandiklar alt Paleolitik
donemine ait ¢akmaktaglaridir. Paleolitik ¢agmin sonlari, Neolitik ¢agm ilk evrelerinde gakmaktaslan ile
beraber obsidyen kullanildigi miizedeki bilgilerden anlasilmaktadir. insanhgm gelisimi ile paralel olarak
kiregtaslan, altin, giimiis, andezit, bazalt gibi degisik 6zellikteki taslar taninmis ve kullanilmigtir. Taslarin
bazilar1 renkleri, islenilme zorlugu, kalici ve az bulunuyor olmasmdan dolayr insanhgm varolusundan
itibaren kiymet 6l¢iisii olmustur. Siistaglart (kiymetli ve yari kiymetli taslar) olarak adlandirilan bu taglar, tarih
oncesi caglardan itibaren, giizellik, zenginlik ve giicii simgelemislerdir. Alti, glimiis ve daha o6nceki
zamanlarda bilinen kuvars mineralleri kiipe, kolye, yiiziik, bros, diigme ve igne gibi takilar seklinde
kullanmislar ve bugiinde hala aym amagh kullamlmaktadir. O dénem insanlar taslan, ya iizerlerine duygu,
diisiince ve gesitli olaylan betimleyerek kabartma yapilari seklinde ya da mimari amagh kullanmiglardir.
Miizede sergilenen kabartma, ortostat, aslan sfenks ve heykeller kiregtasi, andezit, bazalt gibi dogada bol
bulunan ve giiniimiizde yaygmn sekilde kullanilan taglardan yapilmislardir. Gerek siisleme sanati gerekse
mevcut diger taslarin degisik amagh kullammi, zamam farkhh minerallerin ve taslarin  taninmasina neden
olmustur. Bir baska deyisle, Ankara Anadolu Medeniyetleri Miizesinde sergilenen herhangi bir tas eserinin en
eski olan1 0 zamanda kullanilmaya baslandigini géstermektedir.

ABSTRACT

Museums gather and exhibit different material, information and knowledges of which attract attention of the
whole society and sometime they can serve for the development of a scientific disciplin. For intance, minerals
and stones in museums are generally subjects of Cultural Geology. This study present gemological minerals
and stones and also rock material such as handcrafts and vessels in Anatolian Civilizations Museum in
Ankara, Turkey. The aim of the study is to prepare a time table which explains the time period on gemological
material used by humans. The time table to be presented here is based only on findings in this museum.

The oldest, stony exhibition material in The Ankara Anatolian Civilisations Museaum is a Sintstone tool of
Paleolithic period. In general such tools were used for self-protection and for hunting. From the objects in the
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museum we learn that in the end of the Paleolithic age and in the beginning of the Neolithic age, for daily
activities humans used stones composed of flintstones and obsidians. In time, paralelly the mental
development, it is seen that other stones such as limestone, gold, silver, andesite and basalt were used. Some
of these stones were accepted as a sign of honor or a credit according to colour, rarity and hardness of the
rocks. As a matter of fact the stones had been symbol of the power since prehistoric times. Gold, silver and
quartz were used to produce earring, necklage, ring, neddles and buttons, still today they are used for same
purpose. In those days people to express their feelings, thought used reliefs on these objects or used these
stones in architectural. Statues , orthostats, lion sfenks wall relief exhibited in the museum were made of
limestones, basalts and andesite which are found in the nature. As a result, lithology of the oldest stony
material are flinstone and obsidian and then andesite, marble and basalt were used for different purposes.
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Ankara’min simgesi olan Ankara Kalesi’'nin ilk kez ne zaman yapildigina dair kesin bir bilgi olmamakla
beraber, M.O. 2. yy’da hiikiim siiren Galatlar déneminde kalenin varhg bilinmektedir. Sonraki dénemlerde
de bolgedeki uygarhklara da ev sahipligi yapmis ve bunlarm izlerini tasimaktadir.

Ankara Kalesi’nin bulundugu volkanik tepe, denizden yaklagik 978 m, Bent (Hatip) deresine gore 110 m
yiiksekliktedir. Ulus’un 1.5 km kuzeydogusunda yer alan kale, Samanpazan-Cikrik¢ilar-Ulucanlar-Bakircilar
sirtimin morfolojik devam seklindedir. Ankara Kalesi ickale ve onu kuzeybati ve giineyden ceviren diskale
olarak iki bolimden olugmaktadir. Giiniimiizde kale, tarihi ge¢misi ve iginde restore edilmis yapilan ile
turizme hizmet vermektedir.

Ankara’min tarihi kadar eski olan Ankara Kalesi’nin gegmisteki izlerini, yapildigi taglar yansitmaktadir. Eger
kaleyi yeniden onarim giindeme gelirse orijinal taglarin kullanilmas: gerekecektir. Bu nedenle, Ankara Kalesi
taglan ve bunlarm nereden getirilmis olabilecegini hedefleyen bir ¢aligma baslatilarak, kale ve ¢evresinde
incelemeler yapilmistir. Kale duvarlarinin tabana yakin ve orta kesimlerinde orta-iri boy bloklar halinde
andezit, andezit taglarn aralarinda onarim amagh kullanildigi diigiiniilen Roma ve Bizans dénemine ait
mermer bloklan (anitlar, mezar taslar, heykeller, stunlar) ve en iist kisimda ise 19. yy sonlarinda yapilmis
orme tuglalar gozlenmistir. incelemeler, kalenin iizerinde yer aldigi tepe ve yakin gevresindeki andezit
taglarimin olduke¢a catlakli ve kirikli bir gériiniimde olmasi nedeniyle, bu temel kayalarin kale yapiminda
kullanmlan bloklar veremeyecegini diisiindiirmektedir. Bir bagka ifade ile, kalenin yapilmis oldugu andezit
tagimin, lizerinde oturdugu andezit temelden sokiildigii siiphelidir. Bu durumu ortaya ¢ikarmak igin kalenin
yapitaglan ile Ankara civarindaki andezitlerin petrografik ve mineralojik yonden karsilastirmas: yapilmgtir.
Sonuglar, kale yapitaglarinin bir bdliimiiniin Ankara’nin 30 km kuzey-kuzeybatisindaki andezit ocaklarindan
getirilmis olabilecegini isaret etmektedir.

ABSTRACT

The Ankara castle is the symbol Ankara city, capital of Turkey and there is not enough correct knowledges
about its construction time. However, it has known that the castle was present and also it was used by Galats,
a civilisation in Anatolia in the second century BC. Later, the castle had been occupied by many civilizations
from Rome to Ottomans.

The Ankara castle has been built on a volcanic hill. The elevation of this basement hill is about 978 m from
sea-level. Also, it is 110.m high from the Bent (Hatip) stream. It is situated just 1.5 km NE of the Ulus, the
heart of old Ankara. A morphological ridge of Samanpazari-Cikrikgilar-Ulucanlar-Bakircilar reaches to the
hill. The castle is two-parted according to its entrance in south. The inner part is relatively small and it is
placed to the northwest of the main entrance. At present, the castle has been largely restored and it is open to
Visit.
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The studied building stones may reflect histories of both the Ankara castle and the Ankara town itself. If a
new restoration is programmed for the castle, most probably the original construction material would be
preferred. Consequently, sources of the building stones must be known. The goal of this study is to search
original places of the related building stones comparing their textures and compositions. The stones of the
castle are formed by andesites at the bottom part of walls, by blocks of marbles derived from previous
monuments, grave stones, statues, columns, mostly belong to Roman time at medium parts and by usual bricks
of 19.th century at the upper parts. Andesites which form the basement (= hill) are highly fragmented and
cracked. So, it is difficult to imagine that such deformed basement could produce large blocks of andesite on
the walls of the castle. In order to describe the source, a prospection based on petrographic comparison
within andesites of the Ankara region has been carried. Results inspire that some andesite blocks of the
Ankara Castle had been transported from open-mines in south, ca 30 km away from the castle.
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Yeryuvarinin jeolojik evriminin anlasilmasinda, 4. boyut olan zaman kavrami son derece Onemli ve
cevaplamasi oldukg¢a gii¢ bir sorudur. Bu soruya yanit verebilen bilim dallarindan biri olan Paleontoloji
canlilarm jeolojik zaman iginde varolusunu ve evrimsel degisimini inceler. Ozellikle ¢okel kayalar iginde
bulunan fosillerle bir zaman &lgedi kurabilmek igin, canlilarm geri doniimsiiz evrim sureci kullamhr. Iki
asirlik deneyim ve veri birikimi ile bu zaman 6lgegi bugiin son derece ayrintili olarak kurulabilmis ve hassas
yas tayinlerine olanak saglanmstir.

Giiniimiizde yasayan canli tiirlerinin sayismi biyologlar 1.5 milyondan fazla olarak hesaplamiglardir. Diinya
lizerinde yasamin 3.8 milyar yildir siire geldigi biliniyor. Tek hiicreli ve basit yapili canhilarla baglayan yasam
uzun evrim siirecinden gegerek ¢ok hiicreli ve kompleks yapihi canlilara; bitkilere, béceklere, omurgasizlara
ve omurgahlara ulasti. Canhlar yasam kosullarina uyabilmek ve yeryiizindeki tim gida olanaklarmi
kullanabilmek igin inanilmaz derecede ¢esitli anatomik yapilan kesfettiler ve esi baska hi¢ bir kavramla
karsilastinlamayacak kadar sayisiz yasam tarzlarmi olusturdular. Omegin yeryiiziindeki mineral tiirii sayisi
canl tiirii sayisindan bin kat daha azdir. Jeolojik devirlerde yasamis tiirlerin %99.9 u artik yok olmus ve
onlardan da ancak bir boliimiiniin kalmtilan az yada ¢ok korunabilmistir. Eski yasam bi¢imlerini aramak,
bulmak, incelemek ve degerlendirmek paleontologlarin gorevidir. Gegmis yasamlarin jeolojik tarihinin
derinligi ve nesli tiikenmis tiirlerin astronomik rakamlarla ifade edilebilecek sayisi dikkate alinirsa
paleontologlara diisen gérevlerinin ne denli gii¢ oldugu anlasilabilir.

Jeolojik gegmiste yasayan tiirlerin soylarindan ¢ok az1 giiniimiizde yagamaya devam ediyor. Nesli tikenmis
olan tiirlerden ancak bir boliimii fosilleserek bugiine dek ulagabildiler. Fosillesme bir bakima canlilar i¢in
ender bir olasiliktir. Fosillerin bulunmasi ve degerlendirilmesi yeryuvarinm gegmis caglardaki yasamiyla
ilgilenenler ve inceleyenler i¢in de bir bagka sans. Ender olarak fosillesen ve ¢ok az bir olasilikla fosilleri
bulunan eski yasam bigimleri (organizmalar) ¢okel kayalara dordiincii boyut olan zaman siralamasini
saglayabilen degerli verileri olugtururlar. Fosillerin jeolojik zamanlan yaslandirma boyutu yaninda, daha
genis kitlelere gegmigin yagam tiplerini ve yagamm evrimini tanitmakta da kullanilmasi, onlarn miize, sergi,
yayin ve belgesel film vb. degerlendirilerek halka tanitilmasi toplumlarin kiiltiirel gelisimine biiyiik katkilarda
bulunur.

Tiirkiye’de gok genis alanlan orten karasal Senozoyik ¢okellere zaman boyutunu verebilmek igin onlarmn
icerdigi fosilleri incelemek g¢ogu kez tek garedir. Zira bu ¢okelleri yaslandirmak igin bagka metodlan
kullanma olanagi ¢ogu kez yoktur ya da ¢ok zayiftir (6rnegin izotopik yas tayini igin volkanik kayag igerigi,
manyetostratigrafi igin uygun ¢ékel istifler, kesitler, vb.). Senozoyik yash karasal ¢okellerin yaslandiriimasina
en uygun fosiller de memeli hayvanlarn fosilleridir. Ciinkii karasal ortamda yasayan memeliler; kutuplardan-
ekvotora, deniz kiyilarindan-daglarin yasami smirlayan yiiksekliklere, goller ve batakliklardan ¢6llere kadar
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degisik ortamlarda yasayabilmekte ve bu ortamlara iliskin ¢kelleri incelikle yaslandirabilmektedirler. Diger
taraftan da birbirlerinden bagimsiz olarak geligen havzalar ve onlarla ilgili ¢ékellerin birbirleriyle
biyokronolojik olarak korelasyon ve kalibrasyonuna olanak saglayabiliyorlar.

Yaklagik 1000 yillik bir zaman arahgida bir memeli cinsi, kosullar uygun oldugunda yasamaya elverigli
yasam alanlarindan faydalanarak 20.000 km lik bir uzakhiga yayilarak ulasabilmektedir Bu 6zellik onlarin
birgok grubuna kita i¢i ve hatta kitalararas: denestirmelerde kilavuz fosil olma 6zellig; kazandirmistir. Memeli
fosiller ayrica, kita igi ve hatta kitalararas zoocografik iliskiler ve go¢ yollarmin aydmlatilmasma da olanak
saflar ve evrimsel paleontolojinin agiklanmasina ornekleriyle veriler sunar. Diger taraftan memeliler
yasadiklar1 zamanlarin paleofloranmn, paleoklimatolojinin, paleoekolojinin agiklanmastyla, paleobiocografya-
nin ortaya konmasina da yardimer olurlar.

Memeli fosiller, milyon ve hatta onun da alt béliimlerinde yaslar vererek, iginde yataklandiklan ¢okellerin
dahil edilebildikleri litostratigrafik birimleri (6rnegin formasyon, iiye vd.) yaslandirabilmekte, biyostratigrafik
¢aligmalarda (olusturdugu; topluluk, menzil, asmah menzil ve bolluk zonlaniyla) ¢okel kayaglar saglikh
smiflayabilmektedir.

Ancak memeli fosillerle cahsabilmek oldukca giigtiir. Gunkii onlarm fosilleri ¢ogu kez dagilmis ve
pargalanmig kahintilar halinde bulunur Senozoyik’in son devresi olan Pleyistosen’in Wiirm buzullasmas:
sirasinda etleri, kemikleri ve hatta killariyla bulunabilen Mammuthus ile bitiimler iginden bulunan kill
gergedanlar vb. birkag fosil disinda, tam iskeletlerle karsilasmak neredeyse imkansizdir. Bulunanlar
¢ogunlukla tekge disler ve kemiklerle, sansli durumlarda tam kafa ve cenelerden olugmaktadir. Memeliler
paleontolojisi ile ugras veren paleontologlar, ¢ogunlukla bu tekge dis ve kemikler iizerinde ¢alismak
zorundadir. Yaklagik 200’iin iizerinde kemik ve ortalama 40 civarinda dis’e sahip olan bir iskelette sadece
bulunan tek bir dis veya kemik ile o memeli hayvan hakkinda konusmak oldukga giigtiir. Ancak bu tekge
omekler bile o memeli hakkinda yeterli bilgi ve yorumlan olusturmaya da yeterli olabilir.

Tirkiye Senozoyik biiyiik memeli fosil bulgu yerleri, dzellikle Neojen’e ait olanlar, paleomemeli fauna
zenginlikleriyle dikkat gekmektedir. Memeli hayvanlarin ancak kiigiik bir oranim olusturan biiyiikk memeli
genellikle 1 kg’dan daha agir hayvanlardan olugsmaktadir. Mikro-memeliler ise (kemiriciler, bocekgiller ve
yarasalar ve gogu tavsangiller) daha kiigiik boyutlu canlilardir ve onlarn fosilleri de mikroskopla incelenecek
kadar kiigiik ve bu nedenle de bulunmasi zor ve 6zel teknikler gerektirir.

Tirkiye’de Paleosen’den giiniimiize 250’nin iizerinde memeli fosil bulgu yeri saptanmig veya bilinmekte
olup, bu saymm gelecekte ¢ok gok artacagi da kesindir. Yeter ki konuya iliskin ¢alismalar konunun énemiyle
dogru orantili olarak artan bir ivme ile baslatilabilsin.

Konuya iligkin olarak Tirkiye’de simdiye kadar 6 bulgu yerinden toplanan kiigiik ve biiyiik memeli fosil
omekleri, ayr ayri memeli gruplardan olusan 6 monografi olusturulup bilim diinyasina kazandirlmis ve
ayrica diger birgok bulgu yerlerinden de uluslararas birgok yayin olusturulmustur.

Biiyiik memeli fosillere yatak ve bulgu yerlerine iliskin kaz1 ¢ahsmalari, Kiltiir ve Turizm Bakanhg ile
Bakanlar Kurulunun izinlerini gerektiriyor (21/07/1983 tarih ve 2863 nolu Kiiltiirel ve Tabiat Miraslarm
Koruma kanununa gére kontrol altindadir). Bu baglamda biiyiik memeli fosillere ulasmak biirokratik olarak
zorluklarla perdelenmektedir. A¢ik dogada her tiirden zarara ve yagmalanma ile karsi karsiya olan bityiik
memeli fosil yatak yada bulgu yerleri koruma / korunma altina ivedilikle alinmalidir.

ABSTRACT

In understanding the geological evolution of the Earth, time is a vital and very difficult problem to solve. To
order the events of the geological past, geologists need criteria which provide a chronology of events, relative
or with absolute dates. The must used methods to date rocks and to order past events is the paleontology
which study past life remains to understand their diversity and evolution across time and space. Sedimentary
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rocks abundantly preserve past life remains, and the one way evolution of the life provide in turn a
chronology for deposits and the events their recorded. Over two century of paleontological studies and
accumulated experiment and data led to build a solid time scale that is used successfully all over the world to
order in time both marine and terrestrial deposits.

Biologists estimate the number of living species as over 1.5 millions. With discoveries of the last two decades,
the life appeared on Earth some 3.8 billion years ago. The unicellular forms of the beginnings evolved in time
to develop multicellular forms, to reach by the early Paleozoic times the organisms that are familiar to us,
such as plants, insects, shells or vertebrates. In the past as in Present, the organisms invented all kind
adaptations to occupy all kind environments, and developed food habits to exploit all possibilities of their
environment. Thus, they produced an astonishing variety of anatomical morphologies and experimented all
feeding adaptations. It is unusual to compare the living world with the mineral world, but it can be easily
affirmed that the life diversity is at least thousand times more than the mineral diversity on the world.
However, the remains of all past organisms are not preserved since most of them are destroyed a few after
dead by other organisms or external forces, and only a few are preserved as remains or traces. So, organisms
have a little chance to be fossilized, and than to be find again and preserved in museums and universities
collections.

To whom is interested by the history of life on Earth, all fossil remains have a meaning, as well to recognize
the morphological diversity of past organisms and their evolutionary processes which provide criteria to
build a time scale based on their stage of evolution. On the other hand, fossils are displayed in museums and
utilized for exhibitions, books and films as cultural items to learn about the past life history.

Sedimentary deposits cover large areas on the Earth. It is also the case in Turkey. For instance, the terrestrial
Cenozoic formations cover more than half surface of Turkey, and they are quite rich in fossils, and especially
in vertebrates. To date these deposits and to order their time succession, fossils are often only elements to
provide a chronology, while the other methods, such as radiometric dating and magnetostratigraphy cannot
be applied for lack of adequate material. To date Cenozoic terrestrial deposits, paleontological methods,
especially mammal paleontology is the best to provide a reasonably accurate time resolution.

Mammalian fossils are important to resolve the stratigraphy of terrestrial deposits because mammals live in
various environments, from the poles to the equator, from sea coasts to mountains, in lakes and swamps as
well in deserts, and thus these deposits may be reliably dated thanks to their fossils. In addition, they are a
good toll for correlation from intrabasinal to intercontinental scale. This is due to their rapid dispersal
capacity in space, when environments favour, and many examples exist shoving that a species may have a
dispersal on about 20 000 km2 in less than 1000 years. This feature makes them guide fossils for correlation
at intracontinental and intercontinental scale. In addition the past and present dispersal of mammalian
groups enlighten zoogeographic relationships between land masses, and their environmental and
paleoclimatic characteristics.

The resolution of mammalian biostratigraphy for Cenozoic times is at present about million years, even less if
a time slice is well documented in an area. Based on their stage of evolution, and the appearance and
extinction events, a detailed biochronology with stages and zones divisions was built, and it is utilized across
the Old World Cenozoic.

Despite the great interest of mammalian biochronology, the record of data and its analysis require great
effort in the field as well in the laboratory, and an extended knowledge of the anatomy and morphology of
mammalian skeleton. Indeed, most mammalian remains collected in the field (by surface collecting,
excavation or screen-wash of great amount of sediment for micromammals) are jaw and bone fragments, or
at most rare parts of the skeleton. Complete skeletons such as that of the mammoth or woolly rhinoceros
found in Pleistocene deposits of northern countries are exceptional preservations. In general, mammalian
remains are accumulated in river and/or pond deposits after a few transport and generally dislocated by
currents or meat eaters such as carnivores and birds. Consequently mammal paleontologists have to identify
these incomplete remains and to determine the species to which they may belong. Taking into account that a
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mammal skeleton has over 200 bones, and the dentition is composed of some 40 different teeth (the teeth, even
isolated, are well characteristic for determination of taxa), one can understand how difficult is the work of a
mammal paleontologist. If the record in the field is rich, it is possible to gather enough material for a precise
identification of taxa included in a fauna. Otherwise, the paleontologist has to work with some bone
fragments or isolated teeth which may be sufficiently informative to cluster taxonomic determination, and
hence a precise dating of the fossiliferous deposits.

Cenozoic terrestrial deposits in Turkey, especially those of Neogene are quite rich in mammalian remains,
both in those of large mammals (horses, antelopes, rhinos or carnivores) and small mammals (rodents,
insectivores, bats, etc.). The last one are recorded using special techniques. Up today, some 250 Paleogene
and Neogene mammal localities are found in Turkey. This number will certainly increase in next years thanks
to field studies by several teams. Concerning publications, about ten monographs and over hundred papers in
international journals described Turkish Cenozoic mammalian Jaunas and their stratigraphic context.

It is worth mentioning here that the survey and excavation permits for fossil research, in particular for
vertebrates, is strictly under the control of the Turkish Ministry of Culture, according to the “Law for the
protection of the cultural and natural heritage*, number 2863 date 21/7/1983. In other words, academic
researchers and MTA geologists and paleontologists have to ask permit to the Ministry of Culture for fossil
collecting in the field for any reason and using any techniques (sampling, survey, excavation, screen-washing,
etc.). This inevitably led to administrative heavinesses preventing such investigations by the professionals,
and giving the power to the bureaucracy that is ignorant of the scientific significance of fossils. Moreover,
such a coercive system prevent the protection of fossil sites from illegal exploitation or from natural
weathering. For these reasons, such natural sites should be under the protection of state institutions such as
universities and natural history museums.
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Magmatizma Oturumu
Magmatism Session
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Kiitahya-Bolkardag Kusaginda (Afyon—ihsaniye) Yeralan Pan-Afrikan Yash Felsik
Magmatizmanin Petrojenezi

Petrogenesis of Pan African/Cadomian F elsic Magmatism in the Kiitahya-Bolkardag Belt
(Afyon-Ihsaniye)
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Toros-Anadolu Platformunda, genelde “Geyikdagr Tektonik Birligi” igerisinde yaygim olarak gozlenen Geg
Neoproterozoyik yash birimler, “Kiitahya-Bolkardag Birligi'nde (KBB)” sadece Afyon kuzeyinde, énemli
yiizlekler vermektedir.

Bu galigmanin amaci, Afyon kuzeyinde [hsaniye-Bayat-Altuntag yoresinde yiizeylenen Geg Neoproterozoyik
yaslt birimlerin ve értiilerinin litolojik 6zelliklerinin incelenmesi, temelde gozlenen felsik magmatizmanin
petrojenetik &zelliklerinin saptanmasi ve bu birimlerin Sandikli bolgesinde yiizeylenen temel birimler ile
korelasyonun yapilmasidir.

Afyon’un kuzeybatisisnda KBB temelinde yer alan Neoproterozoyik Temel (NT) ve értiisii, Toroslarin diger
kesimlerinde yiizeylenen birimlerden belirgin olarak farklilik sunmaktadir. inceleme alaninda NT, kuvars-
albit-granat-biyotit sistlerden olusur ve meta-kuvars porfir - meta-diyabaz dayklar tarafindan kesilir. istif Orta
Devoniyen? yash siyah renkli laminali kuvarsit ara banth klorit-kuvars-albit-sistlerden olusan “Calislar
Formasyonu” tarafindan uyumsuz olarak ortiiliir. Bu formasyon ise temel birimlere ait metamorfik ¢akillar
igeren meta-konglomera, kuvarsit, kalksist ve fosilli rekristalize kirectagindan olusan Erken Ust Permiyen
yash “Eldes Formasyonu™ tarafindan uyumsuz olarak iizerlenir. Erken Triyas yasli “Kiyir Formasyonu” tiim
birimleri agisal uyumsuzlukla orter. inceleme alanindaki Eosen éncesi tiim birimler, Alpin yiiksek basmg /
diisiik sicakltk metamorfizmasindan etkilenmislerdir (Gonciioglu ve dig., 2001; Candan ve dig., 2005).

Neoproterozoyik Temel igerisinde izlenen felsik bilesimli meta-kuvars porfirler subalkali, peraliimin ve I-tipli
intlizif kaya 6zelligindedir. Kayaglarin olusumunda fraksiyonel kristallesme en énemli magmatik siireci
olusturur. Meta-felsik kayaglarin ana, iz ve nadir toprak element igerikleri bakimindan iist kitasal kabuk ile
uyumlu olduklan kondridite gére Rb, Nb, Sr, Ti ve Eu elementlerince fakirlesme, Th, Hf ve Zr elementlerince
zenginlesme gosterdikleri belirlenmistir. Nadir toprak elementler acisindan, kondridite gore hafif nadir toprak
elementlerce yiiksek degerde zenginlesme, orta ve agir nadir toprak elementlerce ise yatay bir yénelim
gosteritler. Meta-kuvars porfirler iizerinde yiiriitiilen tek kristal zirkon *’Pb/”™Pb evaporasyon yaslar
541.143.6 Ma olup, Geg¢ Neoproterozoyik olusum yasini vermektedir. Neoproterozoyik Temel igerisinde
gozlenen meta-kuvars porfirler, Pan-Afrikan orojenezinden etkilenen Gondwana kékenli Sandikli(Afyon)
bolgesinde yiizeylenen felsik bilesimli kayaclar ile benzer dzellikler gosterirler ve olusumlart Kadomiya
orojenezi ile iligkili olup, garpisma sonrast kitasal kabugun incelmesine bagh olarak gelismistir.

ABSTRACT

The Neoproterozoic units in the Tauride-Anatolide Platform are generally observed in the Geyikdag Tectonic
Unit; however they also crop out in the northern part of Afyon within the K. iitahya-Bolkardag Unit.
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The aim of this study is to describe the geological features of the Late Neoproterozoic units and their cover in
Ihsaniye-Bayat-Altintas area, determine the petrogenetic features of the felsic magmatism within the
basement and correlate the basement rocks within the Sandikli (Afyon) area.

The Precambrian Basement (PB) and cover in N-NE of Afyon area clearly differs from the other parts of the
Taurides. PB is composed of quartz-albite-garnet-biotite schist and was intruded by meta-quartz porphyry
dykes and metadiabase dykes, respectively. The PB is unconformably overlain by Calislar Formation (Middle
Devonian?) composed of chlorite- and quartz-schists alternating with laminated quartzites and is
unconformably overlain by the Upper Permian Eldes Formation which is composed of conglomerates with
pebbles of the underlying basement, quartzite, calc-schists and fossiliferuos recrystallized limestones. The
Lower Triassic Kiyir Formation unconformably overlies all these units. All the pre-Eocene rock-units in the
investigated area have been affected by HP/LT alpine metamorphism (Génciioglu et al., 2001; Candan et al.
2005).

The felsic rocks in PB are subalkaline, peraluminous I-type intrusives. The fractional crystallization is the
most important magmatic process in the occurrence of the meta-magmatic rocks. The chondrite normalized
incompatible trace element patterns of meta-felsic rocks show depletion in Rb, Nb Sr, Ti and Eu and
enrichment in Th, Hf and Zr elements and are compatible to upper continental crust. REE pattern of the meta-
felsic rocks are highly enriched in LREE and have slightly flat, unfractionated HREE patterns. Single zircon
*”Pb/""Pb evaporation ages of the meta-porphyry rocks yielded a mean age of 541.1+3.6 Ma indicating a
Late Neoprotorozoic intrusion age. The meta-porphyry rocks of PB display characteristic features of post
orogenic, [ type granitoids as it is the case in the Sandikli area and may have been emplaced during the post-
orogenic period of crustal thinning, related to the Panafrican/Cadomian orogeny.
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Implications for Its Crustal Origin
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KB Anadolu’da Bursa ilinin giineyinde, Ust Oligosen-Miyosen (Delaloye ve Bingél, 2000) yash Uludag
Granodiyoriti (UG), Uludag Masifinin amfibolit, gesitli gnays ve mermer gibi Paleozoyik yash kabuksal
metamorfitlerinin i¢inde bélgenin en yiiksek zirvesi olarak yiizeylenir. UG, petrografik ve jeokimyasal olarak
granodiyorit bilesimli olan ve mineralojik olarak smirlan gegisli iri taneli biyotitli granodiyorit (BG), iki
mikal granodiyorit (IMG), Iskogranodiyorit (LG) ve bunlar kesen granodiyorit porfir (GP), aplit ve
pegmatitlerden olusmustur. Granitoyidin metamorfiklerle dokanaklarnda masifin temel kayaglarina ait
yaygin metamorfik dokulu ve ortalama amfibolit bilesimli esitli anklavlar gézlenmistir.

Uludag Granitoyidi kayaglari, orta potasik, kalk-alkalen, diisiik peraliimino ve asidik bilegimlidir. Okyanus
Ortasi Granitlerine (ORG) gore normalize edilmis iz element profilleri, UG’ nin yiiksek iyon yarigaph (LIL)
elementlerce zenginlestigini; Zr ve Hf gibi kalicihigr yiiksek (HFS) elementler agisindan ise tiiketildigini
gostermektedir. Kondrite gore normalize edilmis nadir toprak elementi (REE) dagilim desenleri ise UG’ nin
hafif nadir toprak elementleri (LREE) agismdan 10-100 kat zenginlestigini gdstermektedir. REE dagihm
desenlerinde hafif bir negatif Eu anomalisi gozlenirken agir nadir toprak elementleri (HREE) ise yataya yakin
bir gidis sunmaktadir. Gerek nadir toprak elementlerinin gerekse iz elementlerin davranislan volkanik yay ve
garpisma sonrasi granitlerin sundugu davramglara benzemektedir. Bununla beraber, Bati Anadolu’da
granitoyidin olustugu dénem tektonomagmatik olarak Tetis Okyanusunun yitiminden miras kalan yitim zonu
karakteristikleri ile kalinlagan kitasal kabuk kayaglarinm ilksel magmalarin bilesimine katildigi ¢arpisma
sonrasi bir ortarm yansitmaktadir.

Bati Anadolu’da Ust Oligosen dénemindeki tektonomagmatik ézellikler ile bu calisma kapsaminda ortaya
¢ikan jeokimyasal veriler beraber degerlendirildiginde, Uludag Granodiyoritinin, garpisma sonrasi dénemde
olusmus kabuksal kékenli bir granitoyid oldugu diisiiniilmektedir.

Anahtar Kelimeler: S-Tipi, Uludag Granodiyoriti.

ABSTRACT

In the southern Bursa in NW Anatolia, Late Oligocene- Miocene ((Delaloye and Bingol, 2000) Uludag
Granodiorite (UG) intruding into Paleozoic metamorphics of the Uludag Massif consisting of crustal
metamorphites including amphibolite, gneiss and marbles, crops out as the highest peak of the region. The
UG, petrographically and geochemically has compositions generally of granodiorite as do three outcropping
stocks - coarse grained biotite granodiorite (BG), two mica granodiorite (TMG), leucogranodiorite (LG)-
which show transitional contacts mineralogically and granodiorite porphyry, aplites and pegmatites as
crosscutting all. The granitoid, near the contacts with the metamorphics, contains a number of xenolites of the
surrounding basement rocks with extensive metamorphic texture in averagely amphibolite composition.
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The granodioritic rocks of Uludag are represented by a medium pottasic, calc-alkaline, peraluminous and
acidic composition. Oceanic Ridge Granite (ORG) normalized trace element profiles show an enrichment in
LIL (large-ion lithophile) elements with depletion of HFS (high-field-strength) elements such as Zr and Hf.
ORG) Chondrite normalized REE diagram exhibit LREE (light-rare-earth elements) enrichment 10-100
times with an approximately flat HREE trend, coupled with minor negative Eu anomaly. Either the REE's or
the trace element behaviors are similar to both volcanic arc and post-collision granites. But, the tectono-
magmatic setting of Western Anatolia- during the granitoid formation- correlates more reasonably with
subduction zone magmatic affinities inherited from the consumption of Tethyan oceanic floor and a thickened
continental crust modified the geochemical fingerprints of the primitive magmas.

When the tectonomagmatic affinities in the Western Anatolia during Upper Oligocene period are evaluated
together with the geochemical data presented in this study; the Uludag Granodiorite denotes a post

collisional, crustal origin granitoid.

Keywords: S-Type, Uludag Granodiorite
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Sivrihisar ve Beypazari Civarindaki Magmatik. Kayaglar ve Bu Kayaclarin Birbirleri ile
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Magmatic Rocks Around Sivrihisar and Beypazar and Space-Time Relationships Between
These Rocks

Ramazan DOGAN, Engin Faik ORTAC, Umit AYDIN

MTA Genel Miidiirliigii, Maden Etiit ve Arama Dairesi, ANKARA
rdogan@mta.gov.tr

0z

Sivrihisar ve Eskisehir arasindaki orojenik kusak ve bindirme hatlari boyunca birgok granitoyid yiizeylendigi
halde, granitoyidlerin daha gok bu hatta dik yonde gelismis, kuzeydogu-giineybati yonlii transtansiyonel
yapilar boyunca uzamm gosterdigi saptanmustir. Sivrihisar’da diyorit-monzonit bilesiminde olan
granitoyidler, giineydoguya dogru granodiyorit-granit bilesimine doniismekte, Kaymaz yakinlarmda
homblend ve turmalinli 18kogranitler goriilmektedir. Kaymaz’dan gegen kuzeydogu-giineybati bir hat
boyunca, metamorfik kayaglarla ofiyolitlerin dokanaklarinda Kaymaz, Karagam ve Mihahiggik yakinlarinda
yogun silislesme ile birlikte Fe, Ni, Au, kaolin gibi cevherlesmeler, bu hattin ortasinda, Beylikahin
yakinlarmda trakit, fonolit gibi alkali magmatizma ile birlikte Th, F, Ba, NTE cevherlesmeleri izlenmektedir.
Daha batida, Alpu, Topkaya yakinlarinda tekrar diyorit, monzonit ve kuvars monzonit gibi derinlik kayaglan
yiizeylenmektedir.

Beypazari giineyinde, ¢ok genis alanlarda, olusum yaglan genellikle Paleosen olarak bilinen, metalik
minerallerce daha zengin kuvars diyorit, granodiyorit ve granitler; daha dar alanlarda ve intriizyonun daha i¢
kisimlarinda ise feldspat¢a zengin monzonit, kuvars monzonit, siyenit ve kuvars siyenitler daha geng
magmatik fazlar halinde sokulum yapmistir. Onceleri kalk alkali karakterde olugan magmatizmanin, zaman
i¢inde alkali karaktere doniistiigii gézlenmistir.

Daha kuzeyde, Miyosen yagh volkanik kayaglar iginde de giineydeki granitoyidlere benzer o6zellikler
saptanmistir. Giidiil yakinlarinda, genis alanlara yayilmis plato bazaltlarin ¢ikis merkezleri, Beypazari’na
dogru latit ve trakit dayk ve stoklari, volkanizmamn en disinda da kuzeydogu-giineybati yénlii bazalt ve
andezit dayklari ve lavlan izlenmistir. Beypazari yakinlarindaki trona yataginin alkali magmatizmanin en son
fazlan ile, genellikle trakitlerle yakindan iliskili oldugu ortaya konulmustur.

Sivrihisar ve Beypazari civarindaki magmatik kayaglarm yer ve zamana gore dagilimlari, bolgedeki
cevherlegmelerle iliskileri ve yiiksek manyetik anomali gosteren bolgesel jeofizik anomalilerin dagilimlan
g6z oniine ahndiginda Paleosen doneminde Beypazar’nm giineyinde, Oymaaga¢ yakinlarinda bazik
magmatizmada genis caplt bir yiikselmenin oldugu anlagilmaktadir. Biiyiik miktarda bazik magmanin kita
levhasi altinda yerlesmesi ve artan jeotermal gradyan ile birlikte kita kabugunda kismi ergime ve magma
odasinda asidik-bazik magmalarin kanistmi sonucunda 6nce kalk alkali karakterli ortag bilegimli
granitoyidlerin olustugu, daha sonra manto odasinda bazik magma miktarinmn artmast ve kristal farkhilagmasi
ile birlikte alkali karakterde granitoyidlerin meydana geldigi éne siiriilmektedir.

Oymaagag’taki magmatizmani olusumuna benzer sekilde Sivrihisar yakinlarinda da , dis kisimlarda, genis
alanlarda kalk-alkali magmatik kayaglar; i¢ kisimlarda, Beylikahir yakinlarinda, daha dar alanlarda ve daha
geng, ikincil merkeze baglh alkali magmatik kayaglar kuzeydogu-giineybati yénlii transtansiyonel yapilar
boyunca izlenmektedir. Kuzeyde, Galatya Volkanik Kompleksi i¢inde de Alt Miyosen’de genis alanlarda
andezitik volkanizma, Ust Miyosen’de dar alanlarda alkali karakterde, rift-tipi, levha i¢i bazaltlar (Tankut ve
dig., 1998), latit ve trakitleri goriilmektedir.
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ABSTRACT

Although many granitoid outcrops occur along the orogenic belt and trust planes between Sivrihisar and
Eskisehir, the granitoids are rather observed to be elongeted along the northeast-southwestern extentional
structures developed vertical to the orogenic belt. The granitoids in the composition of diorite-monzonites
around Sivrihisar changed to granodiorite-granites towards the southeast. The leucogranites containing
hornblend and turmaline are seen around Kaymaz. Pervasive silisification together with Fe, Ni, Au and
kaoline mineralisations appear along a northeast-southwestern line at the contact of metamorphic and
ophiolitic rocks near Kaymaz, Karagam and Mihali¢gik. At the center part of this line, around Beylikahirt Th,
F, Ba, REE mineralisations occur with the alkaline magmatic rocks such as trakite, phonolite. At the farther
west, around Alpu, Topkaya, intrusive phases like diorite, monzonite and quartz monzonite are observed
again.

At the south of Beypazari, the quartz diorite, granodiorite and granites known as Paleocene in formation age
and richer in metallic minerals outcrop in very wide areas. On the other hand, the monzonite, quartz
monzonite, syenite and quartz syenite containing feldspar rich veins appear to be at the central part of the
intrusion as smaller magmatic phases. The calc alkaline character of magmatism at the begining changed to
the alkaline character in time.

At the farther north, the Miocene volcanic rocks also exhibit similar features like the granitoids at the south.
The wide exposures of plato basalt vents are placed around Giidiil, the latite and trakites towards Beypazar,
and basaltic and andesitic lavas and dykes extending northeast-southwest at the outer parts of the volcanism.
The trona deposit near Beypazari is closely related to the latest fractions of the alkaline magmatism,
generally to the trakites.

The space-time relationships of the magmatic rocks around Sivrihisar and Beypazari, their relations to the
ore mineralisations and regional geophysical anomalies, such as higher magnetic anomalies all indicate that
during Paleocene there was a big basaltic magma uprising near Oymaagag, at the south of Beypazari. Partial
melting started in the continental micro plate as a result of underplating big amount of basaltic magma and
increased geothermal gradient. Mixing basaltic and granitic magmas in the magma chamber first produced
the intermediate rocks in calk alkaline character. Extensive input of the basaltic magma underneath and
crystal fractionation of this magma later produced the alkaline granitoids in the area.

The basaltic magma, like the one at the Oymaagag center, underplated at the bottom of the metamorphic
rocks around Sivrihisar is thought to have caused similar changes. The magmatic rocks intruded along the
northeast-southwestern transtensional structures, vertical to the compression, made a secondary alkaline
center at Beylikahirt within an older and wider calc alkaline environment. At the North, in the Galatia
Volcanic Complex, the Lower Miocene andesitic rocks occur in wider areas, whereas the Upper Miocene
alkaline basalts showing rift-type and within plate character (Tankut et all., 1988), latite and trakites are
outcropped in more restricted areas.
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Fatih KARAOGLAN, Osman PARLAK

Cukurova Universitesi, Jeoloji Miihendisligi Béliimii,01330 Balcali- Adana
Jkaraoglan@yahoo.com, parlak@cukurova.edu.tr

0z

Dogangehir (Malatya) granitoyidi Giineydogu Anadolu bolgesinde Neotetis’in giiney kolunun kapanimi ile
iliskili Ge¢ Kretase yash intriizyonlardan birisidir. Granitoyid KD-GB uzamminda Berit metaofiyoliti ve
Malatya-Keban karbonat platformunu kesmektedir. Granitoyidin Malatya-Keban platformu ile olan dokanagi
boyunca epidot, granat ve hematit ile temsil edilen bir skamn zonu gelismistir. Dogangehir (Malatya)
granitoyidi amfibollii gabro, diyorit, kuvarsh diyorit, tonalit ve granodiyorit kayaglar ve bunlarin yan-
derinlik eslenikleri ile temsil edilmektedir. Granitoyid bir ¢ok mafik-felsik dayklar tarafindan kesilmekte ve
ayrica degisik sekil ve boyutta mafik mikrograniiler anklavlar (MME) igermektedir.

Dogangehir (Malatya) bélgesindeki kayaglar kalkalkalen, I-tipi granitoyid ozelligine sahiptir. Aliiminyum
doygunluk indeksi 1.05 ile 1.76 arasinda olup peraliminus karakterdedir. Kayaglarin kondrite gére normalize
edilmig nadir toprak element sekilleri hafif nadir toprak elementlerce zenginlesme [(La/Lu)N=43.35-0.85]
sunmaktadir. Okyanus ortast sirti granitlere gére normalize edilmis iz element dagilim desenleri bu kayaglarin
yiiksek iyon yarigapli elementleri bakimindan (K, Rb, Ba, Th) zenginlestigini ve kaliciligi yiiksek elementleri
(Ta, Nb, Hf, Zr, Y) agisindan ise fakirlestigini gostermektedir. Nb-Ta, Th/Yb-Ta/Yb ve Hf-Rb-Ta
elementlerine gore olusturulan tektonomagmatik ortam belirleme diyagramlarinda, granitoyid kayaglarmin
volkanik yay ortaminda olustugu gériilmektedir.

Bolgede yapilan jeolojik ve jeokimyasal galigmalar, ofiyolitlerin Geg Kretase’de Neotetisin giiney kolu i¢inde
okyanus igi dalma-batma zonu iizerinde olustugunu isaret etmektedir. Bu olayr okyanus i¢i bindirmeler
neticesinde ofiyolitlerin metamorfizmaya ugramasi izlemistir. Daha sonra metaofiyolitik birimler Toros aktif
kita kenart boyunca Malatya-Keban platformu altina yerlesmislerdir. Bu olaylar sonucunda volkanik yay
ortaminda Dogansehir (Malatya) granitoyidi Berit metaofiyoliti ve Malatya-Keban platformuna sokulum
yapmistir.

ABSTRACT

The Dogansehir (Malatya) granitoid is one of the Late Cretaceous intrusive bodies in the southeast Anatolia
related to the closure of the southern branch of Neotethys. It intrudes the Berit metaophiolite and the
Malatya-Keban carbonate platform in a NE-SW trending direction. 4 skarn zone characterized by epidote,
garnet and hematite was developed along the contact with the Malatya-Keban platform. The Dogangehir
(Malatya) granitoid is characterized by amphibole gabbro, diorite, Q-diorite, tonalite and granodiorite rock
assemblages and their hypabyssal equivalents. The magmatic body is intruded by number of mafic-felsic dikes
and also includes numerous mafic microgranular enclaves (MME) in different size and shape.

The Dogansehir (Malatya) granitoid rocks have typical calcalkaline, I-type character. Aluminum saturation
index [molar AI1203/(Na20+K20+CaQ)] varies between 1.05 and 1.76, indicating peraluminous character.
The chondrite normalized REE patterns of the rocks are represented by LREE enrichment [(La/Lu)N=43.35-
0.85]. The ORG-normalized spider diagrams display enrichment in LIL elements (K, Rb, Ba, Th) and
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depletion in HFS elements (Ta, Nb, Hf, Zr, Y). In tectonomagmatic discrimination diagrams based on Nb-Ta,
Th/Yb-Ta/Yb and Hf-Rb-Ta show that the granitoid rocks formed in a volcanic arc environment.

The geological and geochemical studies carried out in the region suggest that the ophiolites formed above an
intra-oceanic subduction zone in the southern branch of Neotethys during the Late Cretaceous. This was
Jollowed by the metamorphism of ophiolitic units as a result of intra-oceanic thrusting. The metaophiolitic
units were later welded beneath the Malatya-Keban platform along the Tauride active continental margin.
Finally the Dogangehir (Malatya) granitoid intruded both the Berit metaophiolite and the Malatya-Keban
platform in a volcanic arc setting.
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Ankara GB’sinda, Balkuyumcu civarinda, Erken Miyosen (19.9-21.6 My) yash volkanik kayaclar
yeralmaktadir. Bu volkanitler, bazik andezit, asidik andezit, dasit ve riyolit bilesimindedir.

Jeokimyasal analiz sonuglarina gére, bolgedeki kayaglar, bazik (%53-55 SiO2, bazaltik andezit) ve asidik
(57-71  Si02, asidik andezit, dasit ve riyolit) kayaglar olmak iizere iki ayr1 gruba ayrilmistir. Bazik
kayaglar, daha ¢ok kalk-alkali kayag 6zelliklerine benzerlik gosterirken, asidik kayaglar adakitik 6zellik (%
ALOs> 15 wt% , MgO genellikle <3 wt%, diisiik Y (9-18 ppm) ve Yb (0.9-1.9 ppm), yiiksek Sr (700-1500
ppm) icerikleri ve yiiksek Sr/Y (71.23 - 101)ve La/Yb (32-52) oranlari) gostermektedir.

iz element profilleri, dalma-batma zonu ile iliskili magmalarin tipik 6zellikleri olan LIL elementlerde
zenginlesme ve Nb-Ti negatif anomalisi géstermektedir. Nadir toprak elementi dagihm desenlerinde LREE’
ce zenginlesme gosteren bu kayaglar, yiiksek MgO ve Sr icerikleri ile yiiksek St/Y ve La/Yb oranlarina
sahiptirler.

Biitlin bu verilere dayanarak, Balkuyumcu yéresindeki adakit benzeri volkanizmanm, adakitik eriyiklerin
etkisi ile metasomatize olmus mantonun kismi ergimesi ile ortaya ¢ikan magmadan itibaren olustugu ileri
stiriilebilir.

Anahtar Kelimeler: adakit, kalkalkali, dalma-batma, Balkuyumcu, Turkey.

ABSTRACT

Balkuyumcu region, located at SW of Ankara in central Turkey, is characterized by the presence of a volcanic
complex formed by a magmatic activity developed at Early Miocene (19.9-21.6 Ma). This volcanic rocks are
composed of basic andesite, acid andesite, dacite and rhyolite.

Based on geochemical data, volcanic rocks are divided to two distinct groups as the basic (53-55 SiO2 %,
basaltic andesite) and acidic (57-71 SiO2 %, acid andesite, dacite, rhyolite). Whereas basic rocks exhibit
calc-alkaline character, acidic ones are adakite-like features (% Al,O; > 15 wt% , MgO generally <3 wt%,
low Y (9-18 ppm) ve Yb (0.9-1.9 ppm), high Sr (700-1500 ppm) contents and high Sr/Y (71.23 - 101) and
La/Yb (32-52) ratios).
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Trace element spiderdiagrams indicate the enrichments in LILE and depletions in Nb-Ti which is
characteristics of the subduction-related magmas. These rocks have the REE patterns that are represented by
LREE enrichments, high MgO and Sr contents with high Sr/Y and La/Yb ratios.

All these features show that Balkuyumcu adakite-like volcanism were originated by partial melting of a
mantle previously metasomatized by adakitic mellts.

Keywords: adakite, calc-alkaline, subduction, Balkuyumcu, Turkey
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Sivrihisar Intruzif kayaglar Sakarya levhasina sokulum yapan, Sivrihisar ilgesi ve gevresinde yeralan, intruzif
kiitleyi olugturmaktadir. Bu kiitle Eskisehir ilinin 80 km GD ve jeolojik harita tizerinde yaklasik olarak 15
km® lik bir alam kaplamaktadir.  Sivrihisar intruzif kiitlesi; arazi gozlemleri, petrografi ve mineral
bilesimlerine gore birbirleriyle dereceli dokanak iliski sergileyen monzonit ve kuvars monzonit ana birimlere
aynlmaktadir. Diyorit porfir ve ince kristalin alkali feldspat granit bilesimindeki ince dayklar (10cm- 1m),
her iki ana birimide kesmektedir. Ince taneli mafik anklavlar ana kiitle igerisinde koyu renkte gozlenmekte
diyorit ve kuvars diyorit bilesimindedirler. Anklavlar ana kaya ile keskin dokanak iliskisi sergilemekte ve
boyutlan bir santimetreden metre boyutuna kadar degismektedir.

Yapilan jeokimyasal irdelemeler sonucunda Sivrihisar intriizif Kiitlesinin Adakit magmasia bagh
metaaluminyumlu, Yiiksek K serisi iginde yeralan Kalkalkalen karekterli kayaclardir. Tektonik yerlesim
diyagramlarinda (Y-Nb, Y+Nb-Rb) ise dalma-batmaya bagh olarak gelisen Volkanik Yay Granitleri (VAG)
grubunda yeraldigr goriilmektedir. Mineralojik, petrografik ve jeokimyasal analiz sonuglarma gore Sivrihisar
Intriizif Kiitlesinin igermis oldugu anklavlar felsik ve mafik magma karigim {riinii oldugu ve ana kayadan
farkli bir magmadan tiiredigi goriilmektedir. Eser elementlerin ORG’a gdre normalize edilmis oriimcek
diyagraminda (spider diyagram) LIL elementlerce zenginlesmesi ve HFS elementlerce fakirlesmesi kaynak
magman kita kabugundan kismen de olsa etkilendigini gostermektedir.

ABSTRACT

Sivrihisar Intrusive rocks are intruded into Sakarya Plate and in the vicinit of Sivrihisar Twon at North West
of Anatolia. The intrusive body is located 80 km SE of Eskisehir and covering approximately 15 km’ on the
geological map. The field geology, petrography and mineral compositions reveal that the Sivrihisar Intrusive
body is mainly composed of monzonite and quartz monzonite with transitinal contact. Diorite porphyry and
fine crystalline alkali feldspar granite cut both monzonite and quartz monzonite in the form of thin dykes.
Mafic microgranular enclaves can be observed as darck colour within the main host rock in the compositions
of diorite and quartz diorite. These enclaves have sharp contact with their host rocks and and ranging in size
Sfrom | cm upto I meter.

The results of the geochemical data of Sivrihisar Intrusive rocks display a calkalkaline magma nature within
high K series with metealuminous character relating to adakite magma products. — Tectonic discrimination
diagrams of Y versus Nb and Y+Nb versus Rb exhibit Volkanic Arc Granitoid (VAG) nature implying to
subduction metasomatized magma product. The results of mineralogical, petrographical and geochemical
analyses reveal that the enclaves of Sivrihisar Intrusive body are products of felsic and mafic magma mixing
products and have different nature than the main host magma. The ORG normalized elemental patterns of
trace elements in spider diagrams reveal a calkalkaline nature with enrichment in LILE and a depletion in
HFSE suggesting a contamination products of the crust.
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Adakit ve Alkali Magma Evriminin Orta Anadolu Kristalen Karmasigindaki
Yeri ve Zamam

Spatial and Temporal Relationships on the Evolution of Adakite and Alkaline Magmas within the
Central Anatolian Crystalline Complex

Yusuf Kagan KADIOGLU ', Yildirim DiLEK 2, Kenneth FOLAND *

" Ankara Universitesi Miih. Fak.Jeol. Miih. Bél. Ankara
*Miami Universitesi Jeoloji Bol. OH, ABD
*Ohio State Universitesi Jeoloji Bol. OH, ABD
kadi@eng.ankara.edu.tr

0z

Ust Kretase — Paleosen yash kalkalkaliden alkalin bilesime kadar 6zellik gésteren felsik intruzifler, Orta
Anadolu Kristalen Karmagig1 icerisinde metamorfik ve ofiyolitik birimlere sokulum yapmakta ve bélgenin en
onemli magmatik birimlerini olusturmaktadirlar. Bu birimlerin gdstermis olduklari mineralojik ve kimyasal
bilesimlerine gore Granit, Monzonit ve Siyenit Usttakimlaria ayrilmaktadirlar. Her Usttakim kendi igerisinde
gostermis oldugu benzer mineralojik ve kimyasal bilesim ile diizenli bir cografik yayihm géstermeleri esasia
dayanarak Alt Takimlara ayrilmaktadir. Granit Usttakimi Orta Anadolu Kristalen Kompleksinin en dig
béliimiinii olusturan granit ve granodiyoritlerden olusmaktadir. Agagdren Intruzif Takimi, Celebi Takimi,
Behrekdag Takimi, Sulakyurt Takimi, Hacili Takimi, Kerkenez Takimi, Akdagmadeni Takimi ve Karakeban
Takimlari Granit Usttakimimin bireylerini olusturmaktadir. Monzonit Usttakimi Granit Usttakimi ile dereceli
dokanak sergileyebilmekte ve Orta Anadolu Kristalen Karmagiginin i¢ kismma dogru ve Granit Usttakimu ile
yayihm agisindan parallelik sergilemektedir. Bu Usttakim Monzonit - Kuvars monzonit bilesiminde olup,
baslica Terlemez Takimi, Saraycik Takimi, Cefalik Takimi, Baranadag Takimu, Akgekent Takimi, Cankih
Takimi ve Murmano Takimlarim kapsamaktadir. Siyenit Usttakimm, Orta Anadolu Kristalen Karmasigi
igerisinde en i¢ kesimde ve diger Usttakimlardan bagimsiz kiitleler halinde bulunmaktadur. Siyenit Usttakimu,
Kuvars siyenit, Siyenit, Foid siyenit ve psdolésit iceren alkali bilesimdeki kayaglar olusturmaktadir. Bu
Usttakim; Idisdagi Takimi, Devedam Takimu, Hayriye Takimi, Baymdir Takim, Buzlukdag Takimu,
Akgekent Takimi ve Omerli Takimlarindan olusmaktadir.

Granit Usttakimi, Monzonit Usttakimi ve Siyenit Usttakim sirasiyla yiiksek-K igerikli kalkalkalin, sogonitik
ve alkali bilesimindedir. Granit ve Monzonit Usttakim LILE agisindan zengilesme ve HFSE acisindan
fakirlesme gostermektedir. Siyenit Usttakimi ise diger iki Usttakima gore, daha fazla LILE ve kismen de
HFSE agisindan zenginlesme gostermektedir. Kayaglarin jeokimyasal bilesimleri Granit ve Monzonit
Usttakimlari, Adakit bilesiminde olup, dalma batma iiriiniine ait oldugu ve manto metasomatizmasindan
olusan bir iiriinii olustururken Siyenit Usttakimi ise kabugun incelmesine bagh ve daha ¢ok kabuki
kirlenmesine bagl manto kokenli alkali kaynakl iiriinlerden olusmus olabilcegini gostermektedir. Yapilan
yeni **Ar/*’Ar yas analiz sonuglarna gore Granit Usttakini 77.7+0.3 Ma, Monzonit Usttakimi 70.0+1.0 Ma
ve Siyenit Usttakimi ise 69.8+0.3 Ma oldugu ve bunlar Orta Anadolu Kristalen Karmasig: igerisinde zaman
igerisinde genis bir magma evrimi gegirdiklerini géstermektedir. Biitiin bu veriler her iist takimda belirli ve
ardigtkl bir zaman arah@inda I¢ —Toros Okynusunun dalmasi ve sikisma rejimine bagh olarak once Adakit
magmasinin tiiremesine neden olmug ve daha sonra dalan dilimin astenosferde kopmast ile genisleme rejimine
bagli olarak alkali magmatizmanm gelisimine neden olmustur.
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ABSTRACT

The Late Cretaceous Paleocene calc-alkaline to alkaline rocks in the Central Anatolian Crystalline Complex
(CACC) are intrusive into metamorphic and ophiolitic rocks and mark a major magmatic pulse in the late
Mesozoic evolution of the region. These intrusive rock have similar mineral and chemical compositions and
are inferred genetic relations into the Granite, Monzonite, and Syenite Supersuites. Granitic plutons mainly
occur along the western edge of the CACC and have granite and granodiorite compositions. This Supersuite
is composed of Agag¢oren Intrusive Suite, Celebi Suite, Behrekdag Suite, Sulakyurt Suite, Hacili Suite,
Kerkenez Suite, Akdagmadeni Suite and Karakeban. Suites. The Monzonite Supesuite has transitional contact
with the Granite Super Suite in composition of monzonite and quartz monzonite. This Super suite is composed
of Suite, Saraycik Suite, Cefalik Suite, Baranadag Suite, Akgekent Suite, Cankili Suite and Murmano Suites.
The syenite Super Suite form smaller bodies that crop out in the inner part of CACC. This Suite mainly
composed of Idisdag1 Suite, Devedami Suite, Hayriye Suite, Bayindir Suite, Buzlukdag Suite, Akgekent Suite
ve Omerli Suites.

The Granite Supersuite, Monzonite Supersuite and Syenite Supersuite have compositions typical of high-K
calc-alkaline, shoshonitic and alkaline magma nature respectively. The Granite Supersuite and Monzonite
Supersuite show enrichment in LILE and LREE relative to HFSE. The Syenite Supersuite show more
enrichment in LILE and a slight enrichment in HFSE compared to the other two supersuites. These
geochemical features suggest that the Adakite nature of Granite and Monzonite Supersuite magmas were
derived from a subduction-modified and metasomatized mantle source and that the Syenite Supersuite
magmas were derived from an enriched mantle source with considerable crustal contribution. New *’Ar/’Ar
ages at 77.7x0.3 Ma for the Granite, 70.0+1.0 Ma for the Monzonite, and 69.8+0.3 Ma for the Syenite
Supersuite rocks indicate progressive evolution of the CACC magmatism from calc-alkaline to alkaline
compositions with time. All these data reveal that each of Supersuite were produced in determinate
consecutive time, after the leading edge of the Tauride platform collided with a trench in the Inner-Tauride
ocean and became partially subducted owing to forming adakite magma Subsequent slab break off resulted
in asthenospheric upwelling and perturbation of the subduction-metasomatized lithospheric mantle that
collectively produced the alkaline magma.
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oz
[gnimbiritler kaynaklanma derecesi, renk, doku ve mineral bilesimi agismdan farkhlik sergilerler. Ancak

genellikle yanal yayihm agisindan uyum sergilerken, diisey yondeki degisimler kolaylikla ayirt edilemez. Bu
yuzden bazen aym bir ignimbirit seviyesi farkh isimler ile adlandirimaktadir.

Kayseri’nin 35 km batisinda Incesu ve gevresinde tip yayihm gosteren ignimbirit ilk olarak Pasquare (1968)
tarafindan Incesu ignimbiriti, Le Pennec ve dig. (1994); Temel ve dig. (1998) tarafindan ise Valibaba Tepe
ignimbiriti seklinde adlandinlmistir. inceleme alanindaki ignimbrit, incesu (Kayseri) ilgesi ve gevresinde tipik
olarak goriildiigii i¢in bu ignimbrit  Incesu ignimbiriti adi altinda g¢ahsilmistir. Incesu ignimbiriti tavanda
grimsi pembe renkli, daha az kaynaklanms, gesitli bilesimli volkanik kayag¢ pargalan igeren tavan seviyesi,
kirmizimst pembe renkli, bol miktarda yassilagnug pomza pargalart (fiamme) igeren, iyi derecede
kaynaklanmis, orta seviye ve tabanda siyalhimsi kahverenkli, camsal kaynaklanma ggdsteren taban
seviyesinden olugsmaktadir. Mineralojik olarak plajiyoklaz (oligoklas, andezin) + piroksen (ojit, klinoenstatit)
+ opak mineral + amfibol + biyotit ve £ kuvars’tan olusan mineral bilesimine sahip oldugu belirlenmistir.
Makro ve mikro 6lg¢eginde dokusal olarak taban, orta ve tavan arasinda belirgin bir farklilik bulunmaktadir.
Incesu ignimbiritinin orta ve taban dmeklerinde 6taksitik doku hakim olmakla birlikte, bu seviyeler daha
kompakt yapida, yassilagmig pomza parcalan (fiamme) ve volkanik cam pargalarinin (shard) oranlan tavan
boliimiine gére daha fazladir. Incesu ignimbiriti kalkalkalen karakterli ve orta-yiiksek K’ lu 6zellige sahiptir.

Incesu ignimbiritinde goriilen farkli seviyelerin ayirtlanmasi yer radan yontemi ile (GPR; Ground Penetrating
Radar) ile tesbit edilmisti. GPR yonteminde yeraltindaki litolojilerin elektromanyetik ozelliklerdeki
degisimlerine bagh olarak, yansiyan elektromanyetik dalgalarn belirlenmesi ile seviye smirlan, litolojik
birimler ve kiriklar ayirt edilebilmektedir. Bu ¢aliymada RAMAC CU 11 sistemi ve 250 MHz kapal anten
kullanilmigtir. GPR 6l¢iimleri toplam 10 paralel profil, 50m uzunlugunda ve 3m araliklarla alinmistir. GPR
yardimiyla toplanan verilerin yorumlanmasi sonucunda ignimbirit igerisinde birbirinden farkli 2 seviyenin
varhig belirlenmistir. Ortalama 1.5 m kalmliga sahip, oldukga kirikli yapist olan birinci seviye Incesu
ignimbiritinin orta seviyesine karsilik gelmektedir. Bu seviyenin altinda, ortalama 50-75 cm kalmhginda olan
incesu ignimbiritinin taban seviyesine karsilik gelen seviye bulunmaktadir. Her iki seviye arasindaki simir
genel olarak yatay temsil edilmekle birlikte ilk ii¢ profil {izerinde bu sinir iki tabaka arasinda ¢ok kiigiik
boyutlarda olsa bile birbirine gegisli olarak goriilmektedir(Sekil-1). Bu seviyelerin altinda, Neojen gol
¢okelleri ile ardalanmah tiif birimi bulunmaktadir.

Sonug olarak Incesu ignimbiritinde jeolojik ve petrografik verilere gore belirlenen 3 farkh seviye GPR veri

sonuglan ile desteklenmistir. Béylece ignimbiritlerin petrolojik incelemeleri sirasinda diisey ydndeki
degisimler baz alinarak ele ahnmal ve siniflandiriimahdir.
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ABSTRACT

Ignimbrites show differences in terms of welding degree, colour, texture and in their mineralogical
compositions. However, generally they have compatibility expand along the horizontal crops which led to
undistinguished of the vertical compositional changing of the unit. This may cause to identify the same
ignimbrite series with different definition.

Ignimbrite, which is located at 35 km west of Kayseri, is firstly described by Pasquare (1968) as Incesu
ignimbrite and by Le Pennec et al. (1994) and Temel et al. (1998) named these ignimbrites as Valibaba Tepe
ignimbrite. The ignimbrite of the study area crops out typically in the vicinity of Incesu (Kayseri) town leding
10 use this ignimbrite as Incesu ignimbrite in this study.

The Incesu ignimbrite can be divided into three levels these are top, middle and bottom. The top of the
ignimbrite has greyish pink, weakly welded and rock fragments with different composition. Well-welded middle level
is reddish pink colour and has high amount of fiammes. The bottom level shows blackish brown and glassy welded
structure. The mineralogical composition of Incesu ignimbrite is composed of plagioclase (oligoclase,
andesine) + pyroxene (augite, enstatite) + opaque minerals and less amount of amphibole biotite and quartz.
Each levels of Incesu ignimbrite have clear differences in terms of macroscopic and microscopic views.
Eutaxitic texture is dominant in middle and bottom level samples and these levels have more compact
structure than top level. The amount of flattened pumice fragments and volcanic glass shards in middle and
bottom levels are more abundant than top level. Incesu ignimbrite is characterized with their medium-high K
and their calc-alkaline magma.

Ground Penetrating Radar (GPR) instrument has been used in order to define different levels of Incesu
ignimbrite. In GPR method high frequency, pulsed electromagnetic waves are used. Electromagnetic waves
travel at a specific velocity throughout the lithology. This velocity depends on the electrical permittivity of
the lithology. These features led to define the lithological unit and cracks of each unit. In this study, RAMAC
CU Il equipment has been used with 250 MHz shielded antenna. The GPR measurements have been taken
totally on 10 profiles, which are 50 m lengths, and profile spacing was 3 m. Two thin layers have been
defined according to the GPR data results in Incesu ignimbrite. First layer, which has extremely fractured
structure, is about 1.5 m thick and matches with middle level of Incesu ignimbrite. Second layer has average
50-75¢cm thickness and matches with bottom level of ignimbrite. The boundary between first and second level
is represented by horizontal line whereas this boundary is seen as transitive at very small dimensions
between two layers on the first three profiles (Figure.1). Below the ignimbrite levels there is a tuff units with
intercalated Neogene lake sediments.

As conclusion; Incesu ignimbrite composes of top, middle and bottom leves. This result is supported by
geological and petrographical and also by GPR studies. In this manner, vertical lithological variations are

taken into consideration during petrological investigation of ignimbrites.
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Sekil 1. Islenmis ve yorumlanmig GPR radagram
Figure 1. Processed and interpreted radagram of GPR
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Miyosen Yash Camhidere Yoresi Volkanik Kayaclarin Petrojenezi
Petrogenesis of Miocene Volcanic Rocks in the Camlidere Area, Central Anatolia, Turkey
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0z

Orta Anadolu’da Camhidere bolgesinde Miyosen yagh (22.4-14.5 My) volkanik kayaglar mostra vermektedir.
Volkanik iriinler, lav/dom, nuée ardente ve ignimbiritler seklinde gézlenmekte olup, séz konusu bu kayaglar
hem alkali, hemde kalk-alkali karekter gostermektedir. Volkanik kayaglarin bilesimleri, trakibazalttan riyolite
kadar degismekte ve trakibazalt, bazaltik trakiandezit, bazaltik andezit, trakiandezit, andezit, trakit, dasit ve
riyolit olarak adlandimlmustir.

Kayaglarda fenokristal olarak, plajiyoklaz, amfibol, biyotit, oksit, olivin ve kuvars yeralmaktadir. Plajiyoklaz
fenokristallerinde, normal zonlanmayla birlikte, ters ve salimmli zonlanma ile elek dokusunun varligs,
fraksiyonel kristallesme ve magma kangimn siiregleri ile iliskili olabilir.

LIL (6. Sr, K, Rb, Ba, Th) ve LRE (La, Ce, Pr, Nd ) element igeriklerinin HFS (6. Ti, Zr, Nb, Ta) ve agir
nadir toprak element (HREE: Yb, Lu) igeriklerine gore zenginlesmis olmasi ve Ta, Nb ve Ti elementlerinin
negatif anomali gostermesi, bu kayaglarin olusumunda, fraksiyonel kristallesmenin yaninda, dalma-batma
ve/veya kabuksal kirlenme siireglerinin de etkili oldugunu géstermektedir.

GCamhdere volkanitlerinin, major element, iz element, nadir toprak element ve Sr-Nd izotop ¢éziimlemeleri
sonuglarna dayanarak OIB-benzer zenginlesmis bir magmadan tiiredigi ileri siiriilebilir.

Anahtar Kelimeler: Camlidere, jeokimya, piroklastik, lav/dom,fraksiyonel kristallesme, magma karisimi,
alkali-kalkalkali volkanizma, dalma-batma, kabuksal kirlenme.

ABSTRACT

Miocene (22.4-14.5 Ma) volcanic rocks are exposed at the Camlidere area, central Anatolia, Turkey.
Volcanic products are lav/domes, nuée ardentes and ignimbrites which are both alkaline and calc-alkaline
characters. Their composition ranges from trachybasalt to rhyolite through basaltic trachyandesite, basaltic
andesite, trachyandesite, andesite, trachyte and dacite.

They comprises plagioclase amphibole, biotite, oxid, olivine and quartz phenocryts. Plagioclase phenocryts
exhibit  normal, reverse, oscillatory zoning, and sieved-textures which can be related to fractional
crystallization and magma mixing processes.

Enrichment of large-ion lithophile elements (LILE: i.e. Sr, K, Rb, Ba, Th) and light rare earth elements

(LREE: La, Ce, Pr, Nd) relative to high field strength elements (HFSE: i.e. Ti, Zr, Nb, Ta) and heavy rare
earth elements (HREE: Yb, Lu), and negative Nb, Ta and Ti anomalies indicate crustal contamination and/or
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subduction  effects. Major element, trace element, rare earth element and Sr-Nd isotope data show that
Camlidere volcanic rocks are generated an OIB ~like enriched magma.

Keywords: Camlidere, Geochemistry, ignimbrite, lava/dome, fractional crystallization, magma mixing,
alkaline - calc-alkaline volcanism, subduction, crustal contamination.
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POSTER

Behrek Batoliti Bati Kesimindeki Kontakt Metamorfik Kayaclarm Mineralojik-Petrografik
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Mineralogical and Petrographical Properties of Contact Metamorphic Rocks in the Western Part of
Behrek Batholite, Central Anatolia
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0z

Calisma alam Orta Anadolu Kristalin Karmasigi (Gonciioglu ve dig.,1991) iginde yeralir. Caligma alaninda
temeli Mesozoyik yasli Bozgaldag Mermeri olusturur. Bunun iizerinde tektonik dokanakli olarak Ust Kretase-
Paleosen yasli Tepekoy Uralit Gabrosu yeralir. Bu birimler Ust Kretase-Paleosen yasli pliitonik (Behrek
Kuvars Monzoniti, Biiyiik 6z Biyotit Monzograniti, Haciyusuflu Monzograniti) ve volkanik (Karahidir
Volkanik Uyesi) birimler tarafindan kesilir. Bunlarin iizerine uyumsuz olarak Ust Eosen yash Biyikkebir
Kiregtas: gelir. Pliyosen yasgh Kizihrmak formasyonu bu birim iizerinde uyumsuz olarak yerahr. En iistte ise
Kuvaterner yagh Aliivyon yeralir. Kontakt metamorfik kayaglar pliitonik kayaglardan Behrek Kuvars
Monzoniti ile Tepekdy Uralit Gabrosu arasinda gelismistir. Genellikle hornfels tiirii kayaglardan olusan bu
kayaglar bashca; Epidot-Kuvars-Plajiyoklaz-Granat-Diyopsit fels; Aktinolit-Turmalin fels; Turmalin-Kuvars-
Plajiyoklaz-Aktinolit fels; Klorit-Epidot-Tremolit-Aktinolit fels; Kuvars-Epidot-Aktinolit fels; Tremolit-
Aktinolit fels ve Diyopsit-Granat fels ile temsil edilirler.

ABSTRACT

The study area is located in the Central Anatolian Crystalline Complex (Gonciioglu et al.,1991) and the
Bozgaldag Marble which is Mesozoic aged form the basement in the study area. Upper Cretaceous-Paleocene
aged Tepekoy Uralite Gabbro tectonically overlies the Bozg¢aldag Marble. These units cut by plutonic (Behrek
Quartz Monzonite, Biiyiik 6z Biotite Monzogranite, Haciyusuflu Monzogranite) and volcanic rocks (Karahidir
Volcanic Member) with hot contact. These units are unconformably overlain by Upper Eocene aged
Buytkkebir Limestone. This unit is unconformably overlain by Pliocene aged Kizilirmak Formation. All these
units are unconformably overlain by Quaterner aged Alluvion. Contact metamorphic rocks occur between
Behrek Quartz Monzonite and Tepekdy Uralite Gabbro. These rocks usually consist of hornfels and mainly
present by Epidote-Quartz- Plagioclase —Garnet-Diopside fels; Actinolite-Tourmaline fels; Tourmaline-
Quartz-Plagioclase-Actinolite fels; Chlorite-Epidote-Tremolite-Actinolite fels; Quartz-Epidote-Actinolite fels;
Tremolite-Actinolite fels and Diopside-Garnet fels.

Deginilen Belgeler

Gonciioglu,M.C., Toprak, V., Kusgu, I, Erler, A. ve Olgun, E., 1991, Orta Anadolu Masifinin bati béliimiiniin jeolojisi.
TPAO Rapor No: 2909 (yayinlanmamus), Ankara.
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RUMA Mahir

S

SACLI Levent
SAKITAS Alper
SAN B. Taner
SARAC Cem
SARAC Gergek
SARI Bilal

Sar1 Ramazan
SARIFAKIOGLU Ender
SARIGUL A.
SARIKAYA M. Akif
SATIR Muharrem
SAVASCI Didem
SAYAK Hiiseyin
SAYIN Beyhan
SCHWARZ Winfried
SEVIN Necla Arslan
SEVIN Veli
SEYITOGLU Giirol
SEZER Burak
SEZERER KURU Giilay
SONMEZ Harun
SOZBILIR Hasan
STEACY Sandy

397
171
221
133
319

307
53,56,495,506
36

445

378

232,236

325
53
37
431

157

206

441,443

169,171

87,254,414,482

65

34

276

202

183
25,30,51,151,195,325,404
87

276

303,311

60,28

474

474
18,21,87,92,96,410,412,414
178

314
351,354,357,359,366,369,374,376
41,79,85,250,391,393

78
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SUNAL Giirsel
SUNER Fikret
SUMER Okmen
SUZEN M. Liitfi

$
SAHIN Demet

SAHIN Senol
SAHIN S. Yilmaz
SANS Gokhan
SAROGLU Fuat
SEN Sevket
SENER Mehmet
SENER Sadik
SENGULER |lker
SENGUN Firat
SENOL Muzaffer
SENTURK Murat

T

TASLI Kemal
TASDELEN ipek
TASKIRAN Adil
TATAR-ERKUL Sibel
TAUBALD H.

TEKIN Erdogan
TEKIN Ugur Kagan
TEMEL Abidin
TEMIZ Neslihan
TEPEUGUR Eren
TETIKER Sema
TICHOMIROWA Marion
TOK Bugser
TOKCAER Murat
TOKER Vedia
TOKSOY-KOKSAL Fatma
Toorl Moosarreza
TOPAK Yusuf
TOPAL Tamer
TOPUZ Giiltekin
TORAMAN Erkan
TULLUKCU Aytag
TUNCAY Ergiin
TUNCER Sezginer

518

51,404
178,356
85

443

347
157
34,43
356
467

87,414,468,482

420

474

177
286,291,302
110,474
94,398

65

540,453
463

393

325
173,185,191
223
46,497,504
337

96

259

400

212

463
228,234
271

407

506

380
60,280,282,
51,404
469

374

332
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TUNOGLU Cemal
TUNUSLUOGLU M. Celal
TUR Hiiseyin
TURHAN Necati
TUZCU Sevim
TON Muammer
TURKEL Aytekin
TURKER Ahmet
TURKER Mete
TURKMEN ibrahim
TUYSUZ Necati
TUYSUZ Okan

U

UCHMAN Alfred
UCURUM Ali
ULUADAM Evrim
ULUSAY Resat
URAS Yusuf
USLU Ali
USTAOMER Timur
UTKUCU Murat
UYANIK Esat
UYSAL Fatih
UZEL Bora

0
UCKARDESLER Candan
UCTAS Zeynep

UNER Serkan

\%

VARDAR Mabhir
VAROL Baki
VAROL Elif
VAROL Nehir Ozgen
VENNEMANN T.

W
WAN Yusheng
WINCHESTER John A.

Y
YAGIZ Saffet

230,257
272
210,212
48

205

445

276

212

108

208

129
200

238

46
317,363,476
372,374
457

450

395

78

185
214,478
79,85

388,419
395
218

200,356
87,191
497,504
339,340,341
195,325

28
276

352

519
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YAGMURLU Fuzuli
YAKUPOGLU Tiirker
YALCIN M. Giirhan
YALCIN Hiiseyin
YALCIN Unsal
YALCINER C. Caglar
YAMAN Mijjdat
YAMAN Servet
YAVAS Omer Murat
YAZICI Zafer
YAZICIGIL Hasan
YENER Ali Burak
YESILOVA Cetin
YETIS Cengiz
YILDIRIM Cengiz
YILDIRIM Nihat
YILDIZ Mustafa
YILMAZ Hiiseyin
YILMAZ i. Omer
YILMAZ Sener
YILMAZ Yiicel
YILMAZER Ilyas
YILMAZER Ozgiir
YiGITBAS Erding
YOKES Baki
YURDAGUL Aslihan
YUCEL OZTURK Yesim
YURUR Tekin

Z

ZATIN Massimiliano
ZEDEF Veysel
ZORLU Kemal
ZOROGLU Oguz
ZREDA Marek

520

94,398

218

160,161
259,288

7

90

96

457
339,340,341
338

110

378
216,218

164

76

137,139
274

135

195

259

3,36,37
110,121,317,319,322,326,328,363,364,476
110,121,317,319,322,326,328,363,364,476
58

262,265

491

151

397,504

74
143,154
451
499
183
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