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ONSOZ

Cukurova Universitesi, Miihendislik Mimarlik Fakiiltesi, Jeoloji Miihendisligi Béliimiiniin
kurulusunun 40. yil1 nedeniyle Jeoloji Miihendisligi Boliimii ve TMMOB Jeoloji Miihendisleri Odasi,
Adana Subesinin ortaklasa diizenledigi 40. Y1l Jeoloji Sempozyumu periyodik olarak her on yilda bir
diizenlenmektedir. Bu vesile ile jeoloji biliminin degeri ve hayati anlamda 6nemi, yapilan bilimsel
arastirmalarin kamuoyuna sunularak paylasilmasi ile ortaya ¢ikmaktadir. Yalnizca akademik ¢evre igin
degil, toplumun diger kesimlerinin de yerbilimlerinin ¢esitli konularina olan ilgisine katki saglayacak
bir bilimsel faaliyet olan bu sempozyum, Cukurova Universitesi, Jeoloji Miihendisligi Béliimii’niin
kuruldugu 1977 yilindan itibaren diizenledigi Ulusal ve Uluslararasi bilimsel etkinliklere bir yenisini
daha ekleyerek bu yolda ¢aligmalarini devam ettirecektir.

Ulkemizde son yillarda yogun bir sekilde karsilastigimiz doga olaylarinin afete doniismesi, bunun
yerbilimleri ile olan ilgisi tiim insanlarin Jeolojiye olan ilgisini arttirmig ve bu kapsamda toplumun
jeoloji alaninda bilinglendirilmesi, bu doga olaylarmin afete doniismesini énlemede 6nemli bir gérev
haline gelmistir. Ozellikle jeolojik incelemelerin 6nemi, akademik ¢evrenin bu konuda gdsterecegi
sorumluluk, yapacaklar1 pozitif agiklamalar ve sunumlarla ortaya konulacaktir. 40. Yil Jeoloji
Sempozyumunun bu konuda bilim camiasina ve topluma yararli bilgiler ve mesajlar verecegini
umuyoruz. Aym zamanda, gelismis olan iilkelerde oldugu iizere hayati konularda insanliga hizmet
veren jeoloji biliminin iilkemizde de hak ettigi yere gelecegine inaniyoruz.

Cukurova Universitesi Jeoloji Miihendisligi Boliimii, 1977 yilinda Temel Bilimler Fakiiltesinde Yer
Bilimleri Boliimii olarak kurulmus, 1978 yilinda ilk 6grencisini alarak egitim vermeye baslamistir.
Boliimiimiiz, 1982 yilinda Miihendislik ve Mimarlik Fakiiltesine baglanarak Jeoloji Miihendisligi
diplomas1 vermeye baslamustir. Biinyesinde halen 9 Profesér, 2 Dogent, 2 Yardime1 Dogent, 1 Ogretim
Gorevlisi ve 7 Arastirma Gorevlisi gorev yapmaktadir.

Kurulusundan itibaren sirastyla, Prof. Dr. Ural DINC, Prof. Dr. Ahmet ACAR, Prof. Dr. Sungu L.
GOKCEN, Prof. Dr. Aziz ERTUNC, Prof. Dr. Cavit DEMIRKOL ve Prof. Dr. Fikret ISLER, Prof. Dr.
Ulvi Can UNLUGENC ve Prof. Dr. Osman PARLAK béliim Baskanligi yapmustir. Giiniimiiz
itibar1yla, Boliim Baskanlig1 gorevini Prof. Dr. Ulvi Can UNLUGENC yiiriitmektedir.

40. Yil Jeoloji Sempozyumu iilkemizde sempozyum etkinliklerinin yogun oldugu bir doneme
rastlamasina ragmen, 95 sozlii bildiri, 24 poster bildiri, 3 ¢agrili konusma ile Cukurova Universitesi,
Mithat Ozsan amfilerinde 26 farkli oturumda siz degerli katilimcilarin katkis1 ve ilgisi ile
gerceklesecektir. Cukurova Universitesi, Jeoloji Miihendisligi Béliimii, koklii yapis1 ve basarilar1 ile
bu durumdan onur duymaktadir.

Sempozyuma katkilarindan dolayr basta tiim katilimcilara, Onursal Bagkanlii yapan Sayin
Rektoriimiiz Prof. Dr. Mustafa KIBAR sahsinda Cukurova Universitesine, Miihendislik Mimarlik
Fakiiltesi Dekanligina ve bu sempozyumu Jeoloji Miihendisligi Boliimii ile birlikte diizenleyen
TMMOB Jeoloji Miihendisleri Odast Adana Subesine, Adana Biiyiiksehir Belediyesine, Adana
Seyhan Il¢e Belediyesine tesekkiirlerimizi sunariz. Ayrica Sempozyuma maddi destek saglayan diger
kurum ve kuruluslara da ayr1 ayr1 tesekkiir ederiz.

Jeoloji Miihendisligi Boliimiiniin kurulusundan giliniimiize kadar gelismesine degerli katkilar koyan
Ogretim Uyelerimize tegekkiir ederken, aramizdan ebediyete ayrilan Prof. Dr. Ahmet ACAR, Prof. Dr.
Sungu L. GOKCEN, Prof. Dr. Servet YAMAN ve Prof. Dr. Ural DINC hocalarimizi da rahmetle
aniyoruz.

Sempozyumun Ulkemize, bilime, Adana Halkina ve tiim Jeoloji ¢evresine hayirli olmasi dilegiyle.

DUZENLEME KURULU
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ADANA-ISKENDERUN HAVZALARI iLE ONLARI CEVRELEYEN DAG
KUSAKLARI NASIL VE NE ZAMAN OLUSTU?

Yiicel YILMAZ
Istanbul Teknik Universitesi Maden Fakiiltesi, Maslak-1stanbul/Tiirkiye
(yyilmaz@khas.edu.tr)

Alp-Himalaya Orojenik kusagi Anadoluda olusumuna kuzeyde baslamistir. Carpigmalar giineye dogru
gengleserek slirmiis, Glineydogu Anadolu da Bitlis-Zagros kenet kusagini olusturan carpigmayla
bitmistir. Carpigmayi izleyen donemde ve giiniimiizde deformasyon hala siddetli olarak siirmektedir.
Az ¢ok kuzey yonlii olan bu kompresif deformasyon onceleri baslica Giineydogu ve Dogu Anadolu
Bolgelerini etkilemistir. Bu donemde; Ge¢ Miyosenin sonuna dogru, Dogu Anadolu, Orta Anadoluyla
birlikte bir blok halinde dom gibi yiikselmege baslamistir. Bu yiikselme olayma Dogu Anadolunun
altina dalmig olan levhanin kopmasinin veya kalinlasmig olan litosferin alt kesiminin dilimlenerek
mantoya gomiilmesinin yol a¢tig1 anlagilmaktadir.

Anadolunun dogusunu sikistirmakta olan kompresyon daha sonra bolgenin kisalip kalinlagsmasinin
ileri bir evresinde Kuzey Anadolu ve Dogu Anadolu Transform faylarini olusturmustur. Bu iki fay
birlikte Anadolu levhacigi adli bagimsiz bir litosferik pargayr sinirlamig ve bu parga batiya dogru
kagmaya baglamistir. Bu kagma ile Dogu Anadoluyu sikistirmakta olan kompresif stresin bir kismi
batiya aktarilmaktadir. Bu donemden baslayarak biitiin Anadolu yeni bir kuvvetler sisteminin bigim
degisimi etkisi altinda degisim gegirmektedir. Anadolunun yiizey sekillerinin ana unsurlari olan kenar
sira daglar1; Karadeniz Daglar1 (Pontidler) ve Toroslar bu donemde yiikselmeye baslamistir, yani ¢ok
geng daglardir.

Tektonik bir provens olarak Kuzeydogu Akdeniz ¢ok genis alanlar kaplar; Gilineyde Kibris Adasi,
Iskenderun ve Adana Havzalari, kuzeyde Bati ve Orta Toroslar, doguda Amanos Daglar1 ve Maras
cevresi, Olii Deniz Fayinin kuzey kismi, Karasu Cokiintiisii yani Arap levhasinin kuzeybati ucu bu
tektonik ¢ergevenin ana elemanlaridir. Aslinda bu cografik yorelerin herbirisi ayri niteliklere sahip
tektonik birimlerdir.

Toros sira daglar1 denizden bir duvar gibi yiikselerek Anadolunun Akdenizle iligkisini keser. Dogu ve
Orta Anadolunun birlikte yiikselmelerinin ilk evrelerinde Toroslar da bu yiikselmeye eslik etmistir.
Daha sonraki donemde; Pliyo-Kuvaternerde Toroslar ¢cok daha hizli yiikselmeye bagslamis ve giderek
bugiinkii kenar siradag konumunu kazanmistir. Hizla yiikseldik¢e kazandig1 gravitasyonel gii¢ etkisi
altinda dag kusaginin kuzey ve giiney sinirlar1 normal faylarla bloklar halinde diismektedir. Bu
faylanmalar, Akdenizin Toroslara bitisen kuzey kusagi boyunda gen¢ ve derin yapisal ¢anaklarin
olusmasinda &nemli rol oynamustir. Adana-Iskenderun ¢anagi bu donemde tek bir havza olarak
acilmistir. Ancak Anadolunun kagma rejiminin siirmekte olan etkisiyle daha sonra Misis-Besparmak
(Kibris) fay sisteminin olusumuna bagli gelisen bir yiikselimle Adana ve Iskenderun havzalari
birbirlerinden ayrilmustir.

Arap Levhasinin Anadoluyu sikistiran kuzey yonli ilerlemesi bu levhanin Kuzeybati ucunda karmasik
bir fay sistemiyle karsilanmaktadir. Dogu Anadolu Transform Fay1 yanisira bir ¢ok, fay sinirli ,kama
bicimli kitasal pargactk Akdeniz igine dogru kacarak bu ilerlemeyi birlikte karsilamaktadir.
Giiniimiizde halen Toroslar yiikselimini siirdiiriirken Akdeniz i¢ine sokulmakta olan tektonik kamalar
kalin alivyon birikintilerinin Akdenizin i¢ine ilerlemesine ve kalin ¢okel istiflerinin gelismesine yol
acmaktadir. Bu nedenle bolgenin geng tektonik catisi ve bunun gelistirdigi morfotektonik ana
unsurlarin olusumlarini anlayabilmek bu tektonik ana unsurlarin birbirleriyle olan iligkilerinin
¢oziimlenmesini gerektirmektedir. Bu bildiride bu ¢oziime yonelik ve gelecek calismalara bir
baslangic modeli olusturma amaciyla, bir yaklasim yapilacaktir.
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THE ADANA-ISKENDERUN BASINS AND THE SURROUNDING MOUNTAIN
RANGES; HOW AND WHEN THEY WERE FORMED!

Yiicel YILMAZ
Istanbul Technical University Mining Faculty, Maslak-/stanbul / Turkey
(yyilmaz@khas.edu.tr)

Anatolia is located in the middle of the Alpine-Himalayan Mountain Ranges. The Orogeny started in
the north of the Anatolian orogenic belt and migrated progressively to the South and ended up in the
Bitlis—Zagros Orogenic Belt. the late—post orogenic deformation is still continuing severely today. The
N-S compression initially deformed the Eastern Turkey. The East and Central Anatolia began to rise
together. In this, slab break off of the northerly subducting plate and lithospheric delamination played
significant role. The compression then formed the North and East Anatolian Transform Faults. They
defined the Anatolian Plate, which began escaping to the West. Major morphotectonic features such
as the peripheral mountains, the Pontides and the Taurides were formed during this period. In
summary the present major land forms are all young morphotectonic features, which began to form
after the late Miocene.

The Northeastern Mediterranean as a tectonic domain covers a vast region. It includes the following
major geographic divisions (Figl), The Cyprus Island, The Adana and Iskenderun basins. The
Besparmak (Kyrenia—Misis Structural High, The Tauride Mountains, northwestern part of the Arabian
Peninsula as represented by the Amanos Mountains, The Dead sea fault Zone. Each one of these
geographic domains represents a distinctly different tectonic entity. The Arabian Plate for example
represents initially a passive continental margin and remained as the passive continental margin till
the present orogenic belt began to form during the Late Tertiary period. The Anatolian Peninsula in
the eastern and the central parts is a highland. Along the edges of this high plateau lie approximately
E-W trending mountain ranges known as the Pontides and the Taurides in the North and the South
respectively. They are peripheral mountain belts, which rise steeply like a wall from the surrounding
seas, and separate the interior of Anatolia from the Black Sea and the Mediterranean Sea. During the
initial stage of the uplift of the Eastern and Central Turkey and the peripheral zones accompanied the
elevation. Later the border zones were elevated to higher levels and formed the present peripheral
mountains. The Taurus Mountain Range display a zigzagging map pattern which reveals that it was
shortened in westerly directed compression accompanied the westerly escape of the Anatolian plate.

The Adana-Iskenderun basins are also the product of the new (on-going) tectonic regime. They are
bordered from the northern and the eastern sides by the Taurus and the Amanos Mountains, both of
which display elevation mainly during the Plio-Quaternary. All of these tectonic entities are still
severely deformed today; whiles the mountains are rapidly elevated the surrounding basins such as
the Adana-Iskenderun basins have been rapidly filled up with the alluvial materials transported by the
major rivers. As a consequence they are quickly subsided. Major tectonic forces although affecting
Anatolia from the East to West the local fault systems shaping up the basin-bounding mountains such
as the Taurus and the Amanos Mountains acting obliquely displaying apparent strike—slip
displacement and this is clearly manifested by the present morphology.

The Adana-Iskenderun depression was formed first as a single basin. it was later divided into two
separate basins by the development of the Misis-Kyrenia (BesParmak) fault-bounded high. It is the
result of the south-westerly escape of the tectonic wedges that began to initiate when the westward
escape regime of Anatolia began.

In order to understand the tectonics of the region under the consideration, and to evaluate its
structural development, interaction among the constituting tectonic elements need to be treated
collectively in the light of much broader tectonic frame. This paper is possibly one of the pioneering
attempt along this line to propose a working model to establish a platform to test it in future studies.
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BATI ANADOLU’DA GENISLEME TEKTONIZMANIN YASI, KOKENI VE
EVRIMI

Erdin BOZKURT
Orta Dogu Teknik Universitesi, Jeoloji Miihendisligi Boliimii, Universiteler Mahallesi, Dumlupinar
Bulvar:, No: 1, 06800 Ankara, Tiirkiye
(erdin@metu.edu.tr)
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Bati Anadolu bdlgesi kitasal Olcekte gelisen genislemeli tektonizmanin Diinya’daki en iyi
orneklerinden birini olusturmaktadir. Bolge, ¢ekirdek-kompleks olusumu ve havza gelisimi, graben
olusumu ve evrimi ile normal faylarin biiyiimesi ve evriminin en giizel 6rneklerini barindirirken yerli
ve yabanci ¢ok sayidaki arastirmanin ana temasini da olusturmustur.

Bolgesel dagilimli, kitasal 6lgekli, KD—GB uzanimli elips sekilli bliylik bir metamorfik ¢ekirdek
kompleks olan Menderes Masifi ve masifi pargalayan yaklasik D—B uzanimli aktif grabenler en
onemli yapisal unsurlar arasindadir. Masif, Gediz ve Biiyilk Menderes grabenleri tarafindan kuzey
(Goérdes), merkezi (Odemis-Kiraz) ve giiney (Cine) olmak iizere bashca ii¢ as-masife boliinerken
herbir as-masif diisiik ag1li normal faylar (siyrilma faylari) ve/veya genislemeli makaslama zonlarmin
taban bloklarinda hizli bir sekilde yiikselerek farkli zaman dilimlerinde yiizeye ¢ikmislardir. Siyrilma
faylarmin taban blogunda gelisen progresif deformasyon milonitler ve kataklastik kayalari
olustururken, faylarin tavan bloklarinda deformasyonla yasit Neojen sedimanlar1 ¢okelmistir. Alt-orta
kita kabuguna ait metamorfik kayalarin yiizeye g¢ikmasini takip eden donemde ise Bati Anadolu
grabenleri gelismistir.

Son bir ka¢ on yilda yapilan arastirmalar Bati Anadolu bdélgesinin jeolojik evriminin daha iyi
anlagilmasina 6nemli katkilar saglamasina karsin genislemeli tektonizmasinin yasi, kokeni ve evrimi
halen tartismalidir.

Makale, tartigmali konulara katki vermeyi amaglarken Menderes Masisifi’nin farkli kesimlerinde
gerceklestirilen ayrintili yapisal calismalar ile milonitler, metagranitler, migmatitler, (16ko)granitler ve
pegmatitleri konu edinen jeokronolojik ve termokronolojik analizlerin sonuglarimi sunacak, yeni
verilerin tektonik anlam ve 6nemlerini tartigacaktir.

Anahtar Kelimeler: Geniglemeli tektonizma, metamorfik ¢ekirdek kompleks, graben, normal
faylanma, siyrilma fayi, jeokronoloji, termokronoloji, Bati Anadolu, Menderes Masifi
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AGE AND ORIGIN OF CONTINENTAL EXTENSIONAL TECTONICS IN
WESTERN ANATOLIA, TURKEY

Erdin BOZKURT
Middle East Technical University, Department of Geological Engineering, Universiteler Mahallesi,
Dumlupinar Avenue, No: 1, 06800 Ankara, Tiirkiye
(erdin@metu.edu.tr)

ABSTRACT

The western Anatolian region forms one of the best examples of continental extensional tectonics
worldwide. The region has well-preserved evidence about core-complex formation and basin
evolution, graben formation and evolution, as well as growth and evolution of normal faults; it
therefore formed the subject of extensive reserach by both native and foreign scientists.

The Menderes Massif — a NE-SW-trending, large, continental-scale metamorphic core-complex — and
disecting E-W-trending active grabens are among the most important structural elements of the
region. The Gediz and Biiyiik Menderes grabens divide the massif into three submassifs: northern
(Gordes), central (Odemis-Kiraz) and southern (Cine), each of which has exhumed rapidly in the
footwalls of low-angle detachment faults and/or extensional shear zones at different time intervals.
The progressive deformation in the footwall of the detachment faults have produced mylonites and
cataclastic rocks, while supradetachment basins in the hanging walls were filled with Neogene
sediments. Western Anatolian grabens have developed subsequent to the exhumation of lower-middle
crustal metamorphic rocks.

The active research during the last decades have contributed significantly to better understanding the
geology of western Anatolian but there are still controversial issues over the age, origin and evolution
of continental extensional tectonics.

This paper therefore aims to contribute to the existing controversies. It presents results of recent
detailed structural works from different parts of the Menderes Massif and documents new
geochronological and thermochronologic data from mylonites, metagranites, migmatites,
leuco(granites) and pegmatites. The tectonic significance of new findigs will also be discussed.

Keywords: Extensional tectonics, metamorphic core complex, graben, normal faulting, detachment
fault, geochronology, thermochronology, Western Anatolia, Menderes Massif
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Biiyiik ekonomik bir bor yataginin olusumu, borca zengin kaynak, taginma ve kapali bir ortamda
birikmesini gerektirir. Bati Anadolu’daki smirli sayidaki Miyosen havzalari, diinya ¢apinda bor
rezervlerini igerir ve minerallesme volcano-sedimanter istifler i¢inde tabakalanmaya bagli yataklar
halinde geligir. Bati Anadolu’nun en iyi drnek teskil ettigi tektonik ortamlardaki bu sartlarin ayrintil
sekilde belgelenmis olmasina ragmen, carpisma sonrasi bolgedeki genlesme tektonigi ve yaygin
volkanizma giincel yorumlama ve yaklagim ile bor yataklarmin olusumuna yeni kavram ve goriisii
mimkiin kilmustir.

Kirka-Frigya kalderesi, yakin zamanda kesfedilen kaldera sahasi, Eskisehir-Afyon volkanik sahasinin
(EAV) en kuzey kesiminde yer alir. Bu caligma, Kirka boraks yatagmin kaynagi olarak yersel
volkanizmamn roliinii, volkanik istifin haritalanmasi, K-Ar ve Ar-Ar yaslandirilmas: ve ayrintili
jeokimyasal analizler ile gelistirmeyi arastirir. Bu lokasyon, uzun zamandan beri diinyanin en biiyiik
bor yatagi olarak bilinir. Simdiye kadar, boratlarin marn, ¢amurtasi, kirectas1 ve kumtasi ile birlikte
bulunan kalin volkano-sedimanter istifte kapali golsel (lakiistrin) ortam iginde olustugu
diistiniilmiistiir. Yeni bulgular ise bu tortul istifin kaldera ¢okiintii havzasini (alanina) temsil ettigini
gostermektedir.

Borca zenginlesmis Kirka havzasindaki minerallesmis sedimentler ayni zamanda Li, S, Sr ve As
yoniinden de belli oranlarda zenginlesmislerdir. Bu elementlerin potansiyel kaynagimi lakiistrin
sedimentler, yoresel temel kayaclar ve kaldera ile iliskili sicak su kaynaklarmi olusturur. Kaldera
sonrast havzadaki Oonemli minerallesme faaliyetleri, tiifli sedimentlerin, volkanoklastik kayaclar,
cakiltaglari, arakatmanli ve kesen lavlar ve tiim birimleri kesen gec evre travertenlerin varliklarmin
tespit edilmesi ile belgelenmistir. Ilksel petrolojik veriler, kaldere 6ncesi ve kaldere olusumu ile iliskili
volkanizmanin Erken Miyosen yash asidik kalkalkalin karakterli, buna karsin daha sonraki
volkanizma Orta Miyosen’de gelisen kalkalkalin, ortag, alkalin ve yiiksek alkalin niteliktedir. Kirka
kaldera havzasindaki saha verileri, asidik volkanizma bor cevherlesmesi 6ncesi ve sirasinda, buna
karsin ortag alkalin volkanizma ise daha sonra olustugunu gosterir. Bu sunuclar, Erken Miyosen yash
yaygin ignimbirit ile birlikte asidik volkanizmanin boratlar ile ¢ok yakin mekansal ve maddesel iliskisi
oldugun gosterir. Minerallesme ile baglantili olan yiliksek diizeydeki elementlerin kaynaginin yaygin
asidik volkanizmanin oldugu sdylenebilir. Volkanizmanin B, S, Sr, ve Li gibi elementleri kaldere
havzasmin sedimentlerine beslemesi ile ilgili miimkiin olan mekanizma ise, sicak meteorik sularin
volkanik kayaglar1 yikamasi ve kaldera sonrasi magmanin gaz salmasi seklindedir.

Anahtar Kelimeler: Genlesme tektonigi, kaldera olusumu, bor cevherlesmesi, Erken Miyosen, Kirka-
Frigya kalderasi, Bat1 Anadolu
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ABSTRACT

The formation of large, economic borate deposits requires a boron-rich source and a means of
transporting and concentrating the boron in a restricted environment. A limited number of Miocene
basins in western Turkey contain world class borate reserves, with mineralisation present as
stratabound deposits in volcano-sedimentary successions. Although it has been well-documented that
these conditions are most easily met in post-collisional tectonic settings, of which western Anatolia is
a prime example, recent advances in the understanding extensional tectonics and extensive volcanism
in this region, makes possible to gain fresh insights into the formation of borate deposits.

Kirka-Phrigian caldera, a newly discovered caldera area, is situated in the northernmost part of the
Miocene Eskigehir—Afyon volcanic area (EAV). This work seeks to establish the role of local
volcanism as a source for Kirka borax deposit by involving mapping of the volcanic sequences, K-Ar
and Ar-Ar dating and detailed geochemical analysis. This location is known for long time ago by its
borate deposits, the largest in the world. Up to now it was recognized that borates were formed in
close system lacustrine environments connected with thick volcano-sedimentary successions
associated with marls, mudstones, limestones and sandstones that according to our new findings
represents a caldera collapse basin.

The mineralised sediments in the Kirka basin, as well as being enriched in B, are variably enriched in
Li, S, Sr and As. Potential sources for these elements include lacustrine sediments, local basement
rocks and hot spring-caldera related activity. Post-caldera activity favoured important sedimentation
in the basin, as documented by the presence of tuffaceous sediments, volcaniclastic deposits,
conglomerates, interbedded and cross cutting lavas and late-stage crosscutting travertines.
Preliminary petrological data show that pre and caldera-related volcanism to be acidic calc-alkaline
and generated in Early Miocene, whereas later volcanism is calc-alkaline intermediate and alkaline
and ultra-alkaline being developed during Middle Miocene. Field evidence in the Kirka caldera-type
basin indicates that the acidic volcanism occurred prior to and during borate mineralisation whilst the
intermediate-alkaline volcanism occurred later. Hence, as well as having a close spatial and temporal
relationship with the borates, the Early Miocene acidic volcanism with vast ignimbrite occurrences
and high levels of elements associated with mineralisation it is therefore considered as a likely major
source. Possible mechanisms by which volcanism might supply B, S, Sr and Li to the caldera-basin
sediments include the leaching of volcanic rocks by hot meteoric waters and post-caldera degassing of
magmas.

Keywords: Extensional tectonics, caldera formation, bor mineralization, Early Miocene, Kirka-
Phrigian caldera, western Anatolia
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Sakarya Tektonik Unitesi (STU) baslica altta metamorfik bir temel ve iizerinde Liyas’dan baslayan kaln bir
cokel istif ile temsil edilir. Metamorfik temelin yas1, tektonik ortami, jeolojik anlam1 hususlarinda literatiirde gok
aykir1 goriisler mevcuttur. Bunlardan en kabul gérmiis olani, Triyas yash bir aktif kita kenari modelidir. Bu
modele gore; Sakarya Zonu’nun temelini olusturan metamorfik kayalar esas itibariyle Karakaya Kompleksi ile
temsil edilir. Bu da Triyas’ta agik olan bir okyanusa bakan aktif kita kenarmi temsil eder. Bu model; Karakaya
Kompleksi igin diger bir énemli goriis olan kenar denizi modelini tiimiiyle reddeder.

STU’nin bati kesimlerinde; Kazdag—Uludag masifleri ile Havran, Yenice, Karacabey, Bandirma dolaylarinda
yapilan arazi ¢aligmalar1 ve bunlardan elde edilen analitik veriler daha dnceki caligmalarda Karakaya Kompleksi
icinde Triyas yaslh olarak degerlendirilen pek ¢ok istifin aslinda Geg Prekambriyen yasli oldugunu gdstermistir.
STU iginde Pan-Afrikan orojeninin temsilcileri olan Geg Prekambriyen yasl birimler eklojitik kalintilar da
iceren bir okyanusal topluluk ve bununla iligkili bir volkanik yay ile temsil edilmektedir. Bunun yani sira
Devoniyen, Karbonifer, Permiyen ve Triyas yasli metamorfik kaya topluluklart da STU iginde ayrica
bulunmaktadir. Bunlardan ozellikle Triyas yash kaya topluluklari fasiyes nitelikleri ve dagilim desenleri
bakimindan kritik 6neme sahiptirler. Gergekten de; STU, Triyas dénemi bir aktif kita kenarmin hemen tiim
pargalarmi igermektedir. Ancak bunun yani sira kisa 6miirlii bir kenar havzanin da gelismis oldugunun belirgin
kanitlar1 vardir. Bu bildiride s6zii edilen alanlarda yapilan ayrintili arazi galigmalarmin yani sira her bir farkli
jeolojik birimden elde edilen U/Pb zirkon jeokronolojisi ve major ve iz element jeokimya verileri sunularak
bolgenin jeolojik evrimi tartisilacaktir.

Bu arastirma TUBITAK 115Y214 No’lu proje tarafindan desteklenmektedir.

Anahtar Kelimeler: Sakarya Tektonik Unitesi (STU), Pan-Afrikan, Variskan, Kimmeriyen
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ABSTRACT

The Sakarya Tectonic Unit (STU) is mainly represented by a metamorphic basement at the bottom and an
overlying thick sedimentary sequence, starting from Liassic. There are many contradictory opinions in the
literature about the age, tectonic environment, geological meaning of the metamorphic basement. The most
accepted one of these is the active continental margin model, Triassic in age. According to this model, the
metamorphic rocks underlying the Sakarya Zone are basically represented by the Karakaya Complex. This
represents an active continental margin neighbouring an ocean during Triassic time. This model completely
rejects the “marginal sea” idea, which is another important model for the Karakaya Complex.

Our field studies, in the western part of the STU; in Kazdag-Uludag massifs and in the vicinity of Havran,
Yenice, Karacabey and Bandirma areas and the analytical data obtained from the field studies have shown that
many of the deposits evaluated as Triassic in the Karakaya Complex in the previous studies are actually Late
Precambrian aged. The Late Precambrian units, representative of the Pan-African orogen in the STU, are
represented by an oceanic assemblage with eclogitic remains and associated volcanic arc. Devonian,
Carboniferous, Permian and Triassic metamorphic rock assemblages are also present in the STU. In particular,
Triassic rock assemblages have a critical prescription in terms of facies features and outcrop distribution
patterns. There is no doubt that all components of an active continental margin were existed in the STU during
the Triassic period. However, there is clear evidence that a short-lived marginal basin has also developed. In
this study, geological evolution of the region will be discussed by presenting U/Pb zircon geochronology and
major and trace element geochemical data obtained from each different geological unit as well as detailed field
studies in the mentioned areas.

This research is supported by TUBITAK with the project number 115Y214.

Keywords: Sakarya Tectonic Unit (STU), Pan-African, Variscan, Cimmerician
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Neotetis Okyanusunun Orta Dogu kesiminin kapanisi, yaklagik 12 milyon yil énce Arap platformunun kuzey
kenarmi smirlayan Bitlis kenedinin kapanmasiyla gelisen yigisimlarin yanal bicimde yamulmasiyla Avrasya
plakasi kenarina eklenerek ve daha sonra kuzeye dogru hareketi sonucu olusmustur. Arap plakasinin bu
biikiilmez girintisini (rigid indentor) takiben yigisim bolgesinde gelisen girinti, genellikle "neotektonik"
deformasyonun baslangi¢ evresi olarak nitelendirilir. Tektonik tarihce i¢inde, devam eden bu neotektonik evre,
oncelikle doguda Olii Deniz Fay Zonu boyunca Arabistan plakasinmn Afrika plakasina gore kuzeye dogru farkl
bir sekilde hareketine ve bundan dolay1 batida Helen yaymnin giineye dogru go¢ etmesine neden olmustur.
Deformasyona ana tepki olarak, Anadolu platosunun yiikselmesi ve Arap plakasi girintisinden bloklarin kagistyla
birlikte Kuzey ve Dogu Anadolu Fay Zonlarmi igeren kitaici transformlarin olusumunu kapsar. Tektonik kagis,
giineyde Kizildeniz'in agilmasi ve batida saat yoniiniin tersine (CCW) rotasyonlarla gerceklesmistir. Kacisla
iligkili blok rotasyonlar, paleomanyetik ¢alismalarla etkin bir sekilde izlenebilir. Anadolu’da yaygin sekilde
yiizeyleyen oOzellikle volkanik kaya birimlerinde yapilan genis ¢apli paleomanyetik arastirmalar, sistematik
olarak degisen dagmk bir deformasyonu tanimlar. Bu deformasyonlar Arap girintisinin kuzeyindeki yiiksek
gerilme bolgesinde yogun olarak saatin tersi yoniinde rotasyonlar seklinde gelismistir. Orta Anadolu’da sifira
yakin rotasyonlar gdzlenirken, Bati Anadolu'da ise kademeli olarak saat yoniinde rotasyonlara déniismiistiir.
Tektonik rejimlerin doguda sikismadan batida acilma rejimine doniisiimii, Arabistan ile Avrasya plakalari
arasindaki maksimum sikistirma kuvvetiyle (c1) bir dar acili yay sekilli dogrultu atimh faylar boyunca onlarin
rotasyonuna ve bloklarin disar1 dogru itilmesine yol agar. Paleotektonik ve neotektonik birimlerdeki
rotasyonlarm karsilastirilabilir dagilimi, saptanan paleomanyetik rotasyonlarm biiyiik bir boliimiiniin, batida Ege
Bolgesindeki neotektonik donemin son (Pliyo-Pleyistosen) evresinde yogunlastigini ve ~100 km boyutundaki
bloklar1 igerdigini gostermektedir. Arabistan girintisi ile Avrasya plaka kenar1 arasindaki zayif yigisim
kusaklarinin “sand6vi¢” sekilli deformasyonu, bugiinkii Kuzey Anadolu Fay Zonu ile tanimlanmakta ve
deformasyonun biiyiik boliimii, Torid yayinin yarigapini genisleten Arap plakasmin kuzeye dogru devam eden
hareketi, Bati Anadolu Genisleme Bolgesi ile smirli batiya kacan kabugun cevresiyle karsilanmaktadir.
Neotektonik deformasyonun dagmnik karakteri, esdeger kutup dagilimlariyla gésterilmistir. Hem paleotektonik
hem de neotektonik doneme ait paleomanyetik kutuplar, calisma alani yakininda yay sekilli dagilim
gostermektedir. Paleomanyetik caligmalardan elde edilen daginik neotektonik deformasyonlarla giincel GPS
ol¢lim sonuglari arasindaki farkliliklar, zayif Anadolu levhasi iginde GPS kayitlarinin kisa bir dénemi kapsamasi
nedeniyle, paleomanyetik kayitlar gelismekte olan ve degisen tektonik rejimleri birlestiren biitiinciil bir
yontemdir. Dolayisiyla neotektonik deformasyonu saptamak igin kullanilan tekniklerin tiimii, bu tiir bolgelerdeki
deformasyonun daha iyi anlasilmasina katki saglamaktadir.

Anahtar Kelimeler: Tirkiye, neotektonik, paleomanyetizma, blok rotasyonlari
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ABSTRACT

Closure of the Middle Eastern sector of the Neotethyan Ocean was accompanied by northward motion and
accretion of terranes to the Eurasian margin with lateral distortion of the terrane assemblage commencing with
sealing of the Bitlis Suture bordering the Arabian Shield at ~12 Ma. The ensuing indentation of the terrane
collage by this rigid indenter is usually considered as the commencement of the ‘“neotectonic” phase of
deformation. This ongoing phase in the tectonic history is motivated primarily by the differential northward
movement of Arabia relative to Africa along the Dead Sea Fault Zone in the east and southward migration of the
Hellenic Arc in the west. Major responses to deformation include uplift of the Anatolian Plateau with
establishment of intracontinental transforms comprising the North and East Anatolian Fault zones with
extrusion of blocks away from the Arabian Syntaxis. The tectonic escape has been accompanied by
counterclockwise (CCW) rotation to the west and opening of the Red Sea to the south. Associated block rotations
can be effectively monitored by palacomagnetic study. Widespread investigations, mainly of volcanic succession,
across Anatolia define a distributed deformation varying systematically across Anatolia and ranging from
strongly CCW in the zone of high strain north of the Arabian indenter to near zero in central Anatolia and then
becoming progressively CW in western Anatolia. The transition of tectonic regimes from compression in the east
to extension in the west involves the expulsion of blocks and their rotation along arcuate strike slip faults at an
acute angle to the maximum compressive stress (ol1) between Arabia and Eurasia. The comparable distribution
of rotations in palaeotectonic and neotectonic units indicates that the bulk of the observed palaeomagnetic
rotations have been concentrated within the last (Plio-Pleistocene) phase of the neotectonic era as is found in
the Aegean domain to the west, and has involved blocks of the order of ~100 km in size. The weak collage of
accretionary terranes “sandwiched” between the Arabian Indenter and the Eurasian margin, now defined by the
North Anatolian Fault Zone, has evidently taken up the bulk of the strain imparted by the continuing northward
motion of Arabia to expand the radius of the Tauride Arc and the perimeter of extruded crust bordering the limit
of the extensional province in western Turkey. The distributed character of neotectonic deformation is illustrated
by equivalent polar distributions: both palaeotectonic and neotectonic palaesomagnetic poles show arcuate
distributions with poles to best-fitting small circles focussed close to the study area. Differences between the
distributed neotectonic deformation resolved from palaeomagnetism and the contemporary GPS record reflect
the contrasting time periods being evaluated: the palaeomagnetic record is an integrated one incorporating
evolving and changing tectonic regimes, whereas the GPS signature has no long term validity within the weak
Anatolian collage; hence the full spectrum of techniques for resolving neotectonic deformation is relevant to
unravelling deformation in such regions.

Keywords: Turkey, neotectonics, paleomagnetism, block rotations
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YALITASI OLUSUKLARININ PALEOSISMOLOJIDE KULLANIMI: KUZEY
EGE'DE BiR ESKi DEPREME AiT VERILER - GOKCEADA YALITASLARI
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Yalitaglarinin jeolojik niteliklerinin ayrintili incelenmesi yani sira; bolge jeolojisinin dogru ve dikkatli olarak
bunlarla birlikte degerlendirilmesi paleosismolojik bakimdan ¢ok kiymetli bilgiler saglayabilmektedir. Bununla
ilgili olarak iyi bir 6rnek Kuzey Ege’de Gokgeada giiney kiyilarinda gelismis olan yalitaslar1 ile Gokgeada’nin
ayrintil jeolojik incelemesinin birlikte degerlendirilmesi ile ortaya konulmustur.

Gokgeada, Ege Denizi'nin kuzeybatisinda Kuzey Anadolu Fay Zonu'nun kuzey ve orta kollarmin arasindaki bir
bolgede yer almaktadir. Adanin jeomorfolojisi, aktif tektonigin etkisi altinda gelismistir. Nitekim adanin tiim
jeomorfolojik, jeolojik ve yapisal unsurlart bu morfotektonik geligsimin bir sonucu olarak kuzeydogu-giineybati
yonlil bir uzanim sunar. Adanin kuzeydogu-giineybati uzanimli ana akarsulari, asili vadiler, selaleler, pinarlar ve
traverten olusuklar1 gibi belirgin morfolojik unsurlar ve ayrica paleo-kiy1 gentikleri, yalitasi olusuklar1 gibi kiy1
ozellikleri Gokceadanin neotektonik olaylarmm etkisi altinda jeomorfolojik ¢ehresini kazandigini
gostermektedir.

Adanin giineybat1 kiyillarmda gozlenen yalitaslar1 da bu aktif tektonigin izlerini tasir. Gokgeada Yalitaglar1 bes
farkli lokasyonda mostra verir. Yapilan arazi calismalari sonucunda derlenen drneklerin litolojik, stratigrafik,
petrografik ve jeokronolojik nitelikleri bu yalitaglarinin; Bat1 (BGY) ve Dogu (DGY) olmak iizere iki farkli
gruba ayrilabildigini gostermektedir. BGY giiniimiizden 6nce (GO) 4010-5830 yillar1 arasinda olusmus olup
durayli izotop oranlart eksi degerliklerindedir ve c¢imentonun CaCOs; orani %31,44-60,64 arasnda
degismektedir. DGY ise GO 620-2390 yillar1 arasinda olusmus olup art1 durayli izotop degerlerine sahiptir ve
¢imentolarinda %29,19-35,89 arasinda CaCOs bulunmaktadir. Yaklasik 4,5 km gibi kisa bir mesafede ayn1 kiyt
¢izgisinde yalitaglarmmn bu kadar farkli niteliklere sahip olmalari mimkiin gériimmemektedir. Bu durumda
Gokgeada yalitaglarmin ancak iki farkli zamanda ve iki farkli jenerasyonda gelismis olmasi gerekir. Jeolojik
bakimdan 6nemli bir bulgu, bu iki farkli yalitasi grubunun yaklagik KKD-GGB yonlii bir fayla birbirinden
ayriliyor olmasidir. Gokgeada’da yapilmis olan bazi arkeolojik caligmalarda, giiniimiizden 4915-4615 yil 6nce
bir depremin etkileri gozlenmistir. Bu veriler bir araya getirildiginde, iki farkli yalitasi jenerasyonunun bu iki
grup arasindan gecen fay iizerindeki bir deprem aktivitesinin oldugu anlasilmaktadir.

Bu ¢alisma kismen COMU-BAP 2012/008 no’lu proje ile desteklenmistir.

Anahtar Kelimeler: Paleosismoloji, yalitasi, morfotektonik, Kuzey Ege, Gokgeada
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USAGE OF BEACHROCK FORMATIONS IN PALEOSEISMOLOGY: DATA OF
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ABSTRACT

Besides an investigation of geological properties of beachrocks, an accurate assessment of the regional geology
by considering these properties provides useful insights in terms of paleoseismology. Related to this, a well-
developed study was performed on the beachrocks in southern coasts of Gok¢eada - North Aegean with a detail
geological survey of the area.

Gokgeada takes place in a region between north and middle branches of the North Anatolian Fault Zone in the
northwest of the Aegean Sea. Geomorphology in the island formed through the active tectonic movements. All
geomorphological, geological and structural bodies lie along a northeast-southwest direction. Specific
morphological structures such as rivers in the northeast-southwest orientation, valleys, waterfalls, springs and
travertines and also the coastal patterns such as paleo-coast ridels and beachrock formations show that
geomorphological settlement in Gokgeada formed under the control of neotectonic events.

The beachrocks in the southwest coast of the island have also several traces of this active tectonic movement.
Gékgeada beachrocks outcrop in five different locations. The lithological, stratigraphical, petrographical and
geochronological properties show that these beachrocks have a twofold such as west (BGY) and east (DGY)
groups. The stable isotop ratios of BGY group which formed 4010-5830 years agoare in negative values and the
CaCOs ratio of their cements varies between 31.44 and 60.64%. On the other hand, DGY group which formed
620-2390 years ago has positive stable isotops and its cement includes 29.19-35.89% of CaCOs. Therefore, it
seems impossible to observe such different beachrock properties at the same coast level, almost 4.5 km away.
Hence, it is suggested that Gok¢eada beachrocks formed in two different time periods and generations. In terms
of geology, another important aspect is that these beachrocks are seperated by a fault oriented in the NNE-SSW
direction. Several traces of an earthquaked that happened 4915-4615 years ago in Gokgeada were observed in
some archaeological research. Overall, an earthquake activity might be emphasized on the fault between these
two different beachrock generations.

This research partially supported by a COMU-BAP project with the number of 2012/008.

Keywords: Paleosismology, beachrock, morphotectonics, North Aegean, Gokgeada
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RESADIYE (TOKAT) SIRT TiPi TRAVERTENININ MORFOLOJIK, AKTIiF
TEKTONIK OZELLIKLERI ve KUZEY ANADOLU FAY ZONU ILE OLAN
ILiSKisSI
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Aktif tektonik dzelliklere sahip bolgeler ile jeotermal etkinlik arasinda énemli bir iliski bulunmaktadir. Ozellikle
sicak sularm ylizeye ulasmasinda catlak-fay sistemlerinin oynadigi rol goz ardi edilemez niteliktedir.
Travertenler yaygin olarak morfolojik 6zelliklerine gore siniflandirilmaktadir (Altunel, 1996). Bu smiflandirma
igerisinde ozellikle ¢atlak sirt tipi, fay 6nii, kanal tipi ve koni seklinde gelisen travertenler tektonik agidan biiyiik
onem tagimaktadir.

Resadiye (Tokat) ilgesi kent merkezi i¢inde dnemli turizm potansiyeline sahip olan jotermal alanda yilizeye ¢ikan
48-52 °C arasinda sicakliga sahip su jeotermal tedavi amacl otel, havuz ve banyolarda kullanilmaktadir.
Jeotermal tesislerin kurulu oldugu alanda kabaca KB-GD dogrultusunda uzanan ve harita {izerinde yaklagik
olarak 600 metre uzunluga sahip bir sirt tipi traverten bulunmaktadir.

Resadiye jeotermal ve traverten alani dogrultu atimli sag yanal Kuzey Anadolu Fay Zonu iizerinde yer
almaktadir. Jeotermal tesislerin yaklasik 500 metre giineyinden Kelkit nehrine paralel olarak Kuzey Anadolu
Fayr’nin aktif kolu olan ve Resadiye segmenti olarak adlandirilan K72°B dogrultulu fay uzanmaktadir. Resadiye
sirt tipi traverteninin genel gidisi K33°B dogrultudadir. KAFZ (Resadiye segmenti) ile Resadiye sirt tipi
traverteninin catlak eksenlerinin gidisi arasinda 39° lik bir a¢1 bulunmaktadir. Resadiye sirt tipi
travertenlerindeki agilma catlaklar1 ile KAFZ (Resadiye segmenti) arasindaki bu 39° ac, iyi gelismis dogrultu
atimh faylarda gelisen ve ana fay ile 45° ag¢1 yapan acilma catlaklar1 ile uyumluluk gostermektedir. Aradaki
6°’lik agisal farkin KAFZ’nun kuzeyinde yer alan traverten sahasinin iizerinde bulunan blogun, travertenlerin
olusumundan bu yana sag yanal dogrultu atiml bir sistemle uyumlu olacak sekilde saatin tersi yoniinde kiigiik
bir blok rotasyona ugradig: diisiiniilmektedir.

Resadiye sirt tipi traverteninde bulunan bantli travertenlerden U/Th yaslandirmasi yapmak tizere 2 6rnek
almmustir. Analizler sonucunda 6rneklerin yasi 11.251 ve 15.519 yil olarak belirlenmistir. Resadiye jeotermal ve
traverten olusum alaninda elde edilen agilma hizi 0.1 mm/y1l olarak hesaplanmustir.

Bu sirtin KB béliimiinde jeotermal tesislere bakan giineybati yamacinda tabakali tavertenlerin hemen altinda yer
alan pekismemis ve ¢imentolanmamis malzeme igerisinde sirtin heniiz olusmaya basladigr dénemlerde yasayan
insanlarin  kiiltiirel (¢anak, ¢omlek ve tugla pargalar1 gibi) malzemelerine ait par¢alanmis kalintilar
bulunmaktadir.

Anahtar Kelimeler: Aktif tektonik, KAFZ, Resadiye (Tokat), traverten tektonigi, traverten, U/Th yaglandirma
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MORPHOLOGICAL, ACTIVE TECTONIC PROPERTIES OF RESADIYE
(TOKAT) FISSURE-RIDGE TYPE TRAVERTINE AND ITS RELATIONSHIP
WITH THE NORTH ANATOLIAN FAULT ZONE
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ABSTRACT

There is an important relationship between geothermal activity and active tectonic features. Especially when the
hot waters reach the surface, the role played by the crack-fault systems cannot be ignored. Travertines are
widely classified according to their morphological characteristics (Altunel, 1996). In this classification,
especially travertines developed in the form of fissure ridge, fault front, canal type and cone are of great
importance in terms of tectonics.

Geothermal water at a temperature between 48-52 °C, is mostly used in hotels, pools and bathrooms in Resadiye
(Tokat) geothermal field and provides a significant tourism potential for the region. The area where the
geothermal sites are located also includes a roughly NW-SE trending fissure-ridge type travertine with a length
of about 600 meters.

The Resadiye geothermal field is located on the right lateral North Anatolian Fault Zone. About 500 meters
south of Resadiye geothermal field parallel to the Kelkit River, the active segment of the North Anatolian Fault is
called the Resadiye segment and the fault extends in N72°W direction. The average strike direction of Resadiye
fissure-ridge type travertine is N33W. There is an angle of 39° between the NAFZ (Resadiye segment) and the
direction of the Resadiye fissure-ridge type travertine. This 39° angle between the extensional cracks in the
fissure-ridge type travertine and the NAFZ (Resadiye segment) is compatible with the extensional cracks that
developed in the well-formed strike-slip faults and make an angle of 45° with the main fault. The angular
difference of 6° is thought to be a small block rotation in the counterclockwise direction to be compatible with a
right lateral strike-slip system since the formation of the travertine field on the NAFZ.

The U/Th ages that obtained on 2 specimens taken from banded travertines from the Resadiye travertine field,
are 11.251 and 15.519 years respectively. The opening rate obtained in the Resadiye geothermal travertine field
is calculated as 0.1 mm / year.

There are fragmented remains of cultural (such as pottery, pottery and brick fragments) materials of the people
who lived in the unfinished and uncemented material, which is located just below the layered travertines on the
south slope facing the geothermal sites in the NW part of this ridge.

Keywords: Active tectonics, NAFZ, Resadiye (Tokat), travertine tectonics, travertine, U/Th age dating
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Tirkiye Petrolleri arama ve liretim ¢aligmalarini 1954 yilindan itibaren siirdiiren ulusal bir petrol sirketidir.
Vizyonu, iilkemizin petrol ve dogal gaz ihtiyacin karsilamak ve etkin bir diinya enerji sirketi olmaktir. Tiirkiye
Petrolleri, son yillarda “geleneksel olmayan”, “derin deniz” ve “Paleozoik™ arama projelerine yogunlagmaistir.

Geleneksel olmayan arama yontemleri, tiim diinyada oldugu gibi Tirkiye Petrolleri'nde de popiilerlik
kazanmustir. Ulkemizdeki 6nemli basenlerdeki kaya gazi ve kesif kumtas1 birimlerinin hidrokarbon potansiyeli
son 10 yilda kesfedilmeye calisilmaktadir. Tiirkiye Petrolleri, oniimiizdeki yillarda, geleneksel olmayan
rezervuarlardan, artan oranda, hidrokarbon tiretmeyi hedeflemektedir. Geleneksel olmayan kaynaklara ek olarak,
Tirkiye Petrolleri, Karadeniz ve Dogu Akdeniz alanlarindaki derin deniz hedeflerine de yogunlagsmigtir. Gegmis
yillarda derin deniz hedeflerine yeteri kadar yatirim yapilmamistir. Bunun aksine, son 12 yilda denizlerden
toplanan sismik veri yogunlugu, onceki yillarda toplanan veri yogunlugundan ¢ok daha fazladir. Siiphesiz
onitimiizdeki on yilda derin deniz alanlarinda sismik ¢aligmalar ile sondaj faaliyetleri hizlanarak devam edecektir.
Marmara Denizi’ndeki 2-B ve 3-B sismik programlarin 2016 yilinda tamamlanmasi ile arama aktiviteleri yeni
bir ivme kazanmistir. Marmara ve Ege Denizi’ndeki arama faaliyetleri 6niimiizdeki yillarda devam edecektir.

Tiirkiye Petrolleri, Giineydogu Anadolu projelerine devam etmektedir. Geleneksel Mesozoyik yasli hedeflerden
tretim yapma hedefli caligmalar ile Paleozoik yasli birimlerdeki hidrokarbon potansiyelini ortaya ¢ikarmak
amach ¢aligmalarina devam etmektedir. Adana civarinda son birkag yildir ¢alisilan s1g gaz hedefli projeler 6nem
kazanmakta ve 2016 yilinin ilk ¢eyreginde baslayan kesifler, deniz ve kara projelerine 6nemli katki
saglamiglardir. Sonug olarak, devam eden ve gelecekte olusturulacak arama projeleri ile Tirkiye Petrolleri petrol
sektoriinde baslica iireten 6nemli sirketlerden birisi olmay1 hedeflemektedir.

Anahtar Kelimeler: Tirkiye Petrolleri, arama, derin deniz, Paleozoyik, geleneksel olmayan
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RECENT EXPLORATION STRATEGIES OF TURKISH PETROLEUM
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(ayhane@tp.gov.tr)

ABSTRACT

Turkish Petroleum is a national petroleum company leading its exploration and production activities since 1954.
Its vision is not only to provide the oil and natural gas demand of our country but also to become a major global
energy company in the industry. TP conducts several ongoing projects including unconventional, deep offshore
and explorations aimed at Paleozoic targets recently.

Unconventional exploration has become popular at TP like others within the global sector. Exploration potential
of shale gas and tight sands of the important basins in the country have been revealed for the last 10 years. TP
has aimed to produce petroleum from unconventional reservoirs in the following years. In addition to
unconventional resources, TP focuses deep offshore exploration targets in the Black Sea and Eastern
Mediterranean. We believe that exploration activities in the past were inadequate in deep offshore basins. In
contrast, the amount of offshore seismic surveys over the last 12 years in these regions was more than the sum of
that carried out in TP’s 60-years history. There is no doubt that there will be more focusing on acquiring seismic
surveys and drilling activities in the following 10 years. The exploration activities have gained momentum with
the completion of 2D and 3D seismic surveys in the Marmara Sea in 2016, and exploration activities will
continue at the Marmara and Aegean Sea for the following years.

TP continues its activities with South East Anatolian projects. By applying new exploration concepts, we have
aimed to discover new petroleum systems at the Paleozoic section with conventional targets still being explored
for the Mesozoic sections. Shallow gas projects nearby Adana have got great attention for the last few years with
the gas discovery in the first half of 2016. These discoveries have made significant contributions for ongoing
offshore and onshore projects in the Eastern Mediterranean. In summary, with the ongoing and future
exploration projects, TP will aim to be a major producing company in the petroleum industry

Keywords: Turkish Petroleum, exploration, offshore, Paleozoic, unconventional
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GUZELOLUK-ELBEYLIi (MERSIN BATISI) ARASINDA NAMRUN FAY
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TURKIYE)
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Kuzeyde Sivas’tan baglayan, giineybatiya dogru Kayseri, Camardi, Pozanti ve Giilek Bogazini izleyerek
Mersin’in kuzeyinden gegerek K60D dogrultusunda Anamur’a kadar uzanan Orta Anadolu Fay Sistemi (OAFS),
Tirkiye'nin en 6nemli iiglincli dogrultu atimli fay kusagmi olusturmaktadir. Orta Anadolu fay Sisteminin
(OAFS) Giilek-Anamur arasindaki boliimii Namrun Fay Zonu olarak adlandirilmaktadir. Bu ¢aligmada Namrun
Fay Zonu’nun Giizeoluk-Elbeyli (Mersin Batisi) arasinda jeolojik ve morfotektonik 6zellikleri incelenmistir.
Inceleme alanindaki en yasli birimi, s1g denizel-lagiiner ortamda ¢okelmis cakiltasi-kiltagi-kumtast ardalanimlari
ve killi kiregtaslari ile temsil edilen Alt-Orta Miyosen yasli Kaplankaya formasyonu olusturmaktadir. Bu birimin
tizerinde uyumlu olarak sirasiyla gri-yesil renkli marnlarla temsil edilen Arslankdy marni ve resifal kirectaslari
ile temsil edilen s13 denizde depolanmis Alt-Ust Miyosen yasl Karaisali Formasyonu yer almaktadir.

Namrun fay zonu inceleme alaninda K45-60 D dogrultularinda ve 4-9 km uzunlugunda ¢ok sayida fay ile temsil
edilmektedir. Bunlar sirasiyla Giizeloluk, Giineyli, Eseli ve Yenimahalle faylaridir. Tersiyer yasli kaya
birimlerinin smnirlar1 ile morfolojide gézlenen sol yanal 6telenmeler, fay diizlemi ¢ozlimleri ve bolgede meydana
gelen depremler bu faylarin énemli bir diisey bilesene sahip sol yanal dogrultu atimli diri bir faylar olduguna
isaret etmektedir.

Anahtar Kelimeler: Morfotektonik, Namrun Fayi, depremsellik, Giizeloluk, Mersin
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FAULT ZONE BETWEEN GUZELOLUK AND ELBEYLI VILLAGES (WEST OF
MERSIN); THE SOUTHWESTERN PART OF THE CENTRAL ANATOLIAN
FAULT SYSTEM (CENTRAL TAURUS-TURKEY)
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ABSTRACT

The Central Anatolian Fault System, which is the third longest strike-slip fault in Turkey, initiates from Sivas
and runs through Kayseri, Camardi Pozanti and the Giilek pass where it finally passes through the north of
Mersin and reaches Anamur with a trend of N6OE. The part of the Central Anatolian Fault Zone (CAFZ) that
lies between the east of Giilek and Namrun is called the Namrun Fault Zone. In this study, geological and
morphotectonic features of the Namrun segment between Giizeloluk and Elbeyli villages West of Mersin). The
basement rock of the investigated area is composed by the Lower-Middle Miocene of Kaplankaya formation
deposited in a shalow marine- logoon is represented by alternation on conglomerate, sandstone and siltstones
and clayey limestones. This unit is conformably overlain by the Lower - Middle Miocene aged Arslankoy marl.
and the Lower-Upper Miocene aged Karaisali formation represented by reefal limetones.

The Namrun Fault Zone is represented by a number of fault segments which are N60-80E trending and 4-9 km
long. These faults are the Giizeloluk, Giineyli, Eseli and Yenimahalle faults. The left lateral offsets on the contact
of the Miocne units and on morphological features, microearthquakes and fault plane solutions suggest that
these faults are active sinistral strike slip faults with considerable normal compenents.

Keywords: Morphotectonic, Namrun Fault Zone, seismicity, Giizeloluk, Mersin
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Konya ¢evresinde Miyosen-Kuvaterner yagsli KKD-GGB ve BKB-DGD gidisli havzalar ve havza kenarlarimi
sinirlayan egim atimli normal faylar egemen yapilari olusturmaktadir. Konya, Kiziléren, Asagigigil, Altinekin,
Ilgin ve Cavuscugdl yoredeki en 6nemli havzalardir. Miyosen-Pliyosen doneminde biiyiik bir olasilikla birlesik
olan bu havzalar, Ge¢ Pliyosen-Kuvaterner donemindeki blok faylanmalarla farklilagmiglardir. Kiziloren ve Ilgin
havzalar1 Miyosen-Pliyosen yaslidir. Havzalarin tiimii Miyosen-Pliyosen yasli birbirleriyle yanal ve diisey
gecisler sunan karasal kirintililar, volkanik kayaglar ile golsel kokenli karbonatli ve kirmtili kayaclar ile
dolgulanmistir. Yaklagik K-G gidisli Konya ve Cavuscugdl havzalari ise yoredeki goreli olarak en geng
havzalardir ve genis dlciide en iistte Kuvaterner yash kayaclarla dolgulanmislardir.

Havzalar1 olusturan Miyosen-Kuvaterner yasli egim atimli normal faylar, KKD-GGB ve BKB-DGD seklinde iki
fay sistemi seklinde goriilmektedir. Arazi gozlemleri her iki fay sisteminin de benzer yasl olduklarini ve bir
sekans dahilinde hareket ettiklerini ve benzer gerilmelerle olustuklarini géstermektedir. Yapisal analizler,
yaklagik dogu-bati1 (K80B) gidisli ana kabuksal genisleme ile s6z konusu normal faylarin gelistigini
kanitlamaktadir.

Bu faylarin yani sira yorede degisik boyutlarda ve degisik zamanlarda gelismis ters ve bindirme faylar1 da
bulunmaktadir. En 6nemli bindirme faymi Tepekdy yoresinde yaklasitk BKB-DGD dogrultulu bindirmeler
olusturur. Bu bindirmeyle genelde Permo-Mesozoyik yaslh birimler volkanik ve volkano klastik birimler {izerine
bindirmistir. Bindirmenin yasi olasilikla Ge¢ Miyosen-Erken Pliyosen’dir. Diger bir 6énemli ve olasilikla ayn1
yashi bindirmeye de Sille-Tatkdy civarinda rastlanilmaktadir. Yaklasik D-B gidisli bu bindirmeyle ydredeki
kayaclar kuzeyden-giineye dogru itilmislerdir. ikinci bir grup bindirme ise Konya havzasi kuzey kenarinda
gelismis olup ve yaklasik KD-GB gidis gostermektedir. Bu bindirmeyle Miyosen-Pliyosen yasli golsel kayaclar
Kuvaterner yasli karasal kirintili kayaglar iizerine kuzeybatidan giineydoguya dogru itilmistir. Goriiniirde
yaklasik 1,5 km uzunlugundaki bindirme havzanin en geng birimleri tarafindan &rtiilmekte ve K-G gidisli
normal faylar ile kesilmektedir. Kiigiik 6l¢ekli bindirmeler genellikle normal faylarla iligkili iken, Miyo-Pliyosen
yasli bindirmeler biiyiik bir olasilikla yorede, bolgesel kabuk kisalmalaria bagli olarak gelismistir.

Anahtar Kelimeler: Konya, Miyosen-Pliyosen, bindirmeler, normal faylar, havzalar
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THRUST FAULTS IN THE MIOCENE-QUATERNARY BASINS OF THE
KONYA (CENTRAL ANATOLIA) REGION
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ABSTRACT

NNE-SSW and WNW-ESE trending Miocene-Quaternary basins and the faults that bound them are the most
important structures of the Konya region. Of these, Konya, Kiziloren, Asagigigil, Altinekin, ligin and Cavuscugol
grabens are the most important basins. During the Miocene-Early Pliocene times these basins were parts of a
larger single basin and their isolation occurred during the Late Pliocene-Quaternary block-faultings. Kiziloren
and Ilgin basins are Miocene-Pliocene aged. All the basins are filled with Miocene-Pliocene alluvial fan-river
deposits, lacustrine rocks and volcano-clastics which interfinger vertically and laterally with each other, and are
intruded by at different levels various aged volcanic neck, dome, dyke and sill. Approximately N-S trending
Konya and Cavuscugdl basins are relatively the youngest basins in the region, and filled largely with
Quaternary sediments at the top.

The Miocene-Quaternary normal faults bounding to basins were developed as NNE-SSW and WNW-ESE
oriented two crossing systems. Field observations demonstrates that both of the crossing fault systems have the
same age, have formed under the the same stress conditions, and their movements developed within a sequence.
Structural analyzes show that the region has been extended mainly by the east-west (N8OW) direction.

In addition, there are several reverse and thrust faults in different age and different sizes in the region. One of
the important thrust fault was observed near the Tepekoy (Konya) village with WSW-ENE in orientation. Along
to this Late Miocene-Early Pliocene aged fault, Permo-Mesozoic basement rocks were thrusted over the
volcano-clastics and volcanic rocks from the north to the south. Similiar thrust fault was cropped out near the
Sille-Tatkéy (Konya) area. Throughout this east-west trending fault, Mesozoic rocks are thrusted over the
Miocene-Pliocene volcanic rocks. A second group of thrust was observed at the northern margine of the Konya
basin with approximately NE-SW orientation. Along the fault, Miocene-Pliocene rocks are thrusted over the
Quaternary alluvial fan deposits. The transport direction is from the northwest to the southeast. The thrust can
be traced aboutl.5 km in length and is covered by the youngest rocks of the basins and cut by nearly N-S
trending younger normal faults. It is thought that small and outcrop sized thrust faults are generally associated
with the normal faults, but larger Miocene-Pliocene (? Quaternary) thrust faults are most probably formed by
regional crustal shortening.

Keywords: Konya, Miocene-Pliocene, thrust faults, normal faults, basins
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Giilsehir- Ozkonak (Nevsehir) gevresinde, temeli, Paleozoyik-Mesosoyik yasli, mermer, gnays, kuvarsit ve
amfibolitlerden olusan Kirgehir Masifi, ve bunlart kesen, Ge¢ Kretase yasli, Akgatas siyenitoyidi ve Kéotiidag
andezitleri olusturur. Temel birimleri, Ge¢ Paleosen-Kuvaterner yasl ortii birimleri tarafindan uyumsuz olarak
ortiilmektedir. Ortiiniin ilk toplulugunu, Geg Paleosen-Orta Eosen yasli Ayhan grubuna ait, karasal-denizel
gecigli kirmtili ve karbonatli kayaglar olusturur. Ayhan grubu, Oligosen?-Orta Miyosen yasli, Kiziloz
Formasyonu tarafindan agili uyumsuz olarak ortiiliir. Tiim bu birimler {izerine, Ge¢ Miyosen yaslt kayaglardan
olusan, Yaylacik grubuna ait, Tuzkdy ve Yiksekli Formasyonlar1 uyumsuz olarak gelir. Alanin en geng
birimlerini ise, Pliyosen-Kuvaterner yasli, karasal-golsel sedimanter ve volkanik kayaglar olusturur.

Liitesiyen sonrasinda, yay-gerisi Ayhan havzasmin kapanmasina bagli olarak, gruba ait kayaglar, Giimiisyazi
ekay zonu boyunca giineyden-kuzeye dogru tasinmis ve en az iki evreli deformasyona (Di- ve D) ve iig evreli
kivrimlanmaya (F1-,Fo- Ve F3) ugramustir. ilk evre ilerleyen deformasyon sonucu Ayhan grubuna ait kayaglarda,
Tip-3 tird kivrimlanmis kivrim ve kayma zonlarma 6zgii kilif kivrimlart gelismistir. Ge¢ Miyosen-Pliyosen
oncesi Do- deformasyon, esas olarak yorede, harita dlgeginde kink kivrimlari ve kuzeydogu-giineybati gidisli
verev atimli ters/bindirme faylari olusturmustur. Devam eden kabuk kisalmalar1 Yaylacik grubuna ait kayaglar
da kivrimlandirmistir.

Geg¢ Miyosen-Pliyosen’den itibaren genislemeli tektonik rejim altina giren bolgede, kuzeybati-giineydogu gidisli
horst-graben yapilar1 olusmustur.

Anahtar Kelimeler: Kirsehir Masifi, ortii birimleri, cok evreli kivrimlanma, Giimiisyaz1 Ekay Zonu, bindirme
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ABSTRACT

The basement rocks in Giilsehir-Ozkonak (Nevsehir-Central Anatolia) region belonging to the Kirsehir Massif
and consist of marble, gneiss, quartzite and amphibolite. The massif rocks were intruded by the Ak¢atas
syenitoids and Kotiidag andesites of Upper Cretaceous age. The basement rocks are unconformably overlain by
the Upper Paleocene — Quaternary sedimentary cover rocks. The Upper Paleocene-Middle Eocene Ayhan
group, the oldest unit of the cover rocks, comprises interbedded continental to marine clastic and carbonate
rocks. Oligocene?-Middle Miocene continental clastics of Kiziloz formation are resting unconformably on the
Ayhan group and overlain unconformably by Upper Miocene Yaylacik group, which is divided into Tuzkdy and
Yiiksekli formations. The Pliocene- Quaternary continental-lacustrine and volcanic rocks are the youngest units
in the studied area.

The Ayhan group was transported by Giimiisyazi imbricate zone, from south to the north and underwent two
phases of deformation (D1- and D,-) and at least three phases of folding (Fi-,F2- and F3.) due to the closure of
the back-arc Ayhan Basin after the Lutetian time. During the progressive Di- phase, Type-3 refolded folds and
sheath-like folds that formed in the shear zones, were developed in the region. D,. phase deformation produced,
map-scale conjugate kink-folds and northeast-southwest oriented oblique thrust faults before the Late Miocene-
Pliocene period. Continued shortenings generated open folds in the rocks of the Yaylacik group. During the
extensional tectonic regime that acted Late Miocene-Pliocene onwards, the region gained northwest-southeast
directed graben horst structures.

Keywords: Kirsehir Massif, cover units, poly-phase folding, Giimiisyazi Imbricate Zone, thrusts

26



Cukurova Universitesi, Jeoloji Mihendisligi Blomi

Uluslararasi Katilimli 4
¢ Yil Jeoloji Sempozyumu
3-6 Mayis 2017 - Adana/Tirkiye

GENEL JEOLOJI

27



VA UNZ e T S
S D Cukurova Universitesi, Jeoloji Mihendisligi Bolomu

YAl Uluslararasi Katilimli
40. Yil Jeoloji Sempozyumu

3-6 Mayis 2017 - Adana/Tiirkiye

DOGU TOROSLAR’IN BATI KESIMINDEKI (ADANA KUZEYI) GEC
KRETASE YASLI BIRIMLERIN STRATIGRAFIK VE
MIiKROPALEONTOLOJIK INCELEMESI

) Hayati KOC®, Kemal TASLI? Erol OZER®
38Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Ciftlikkdy, Mersin
(hakoc@mersin.edu.tr)

(0Y4

Dogu Toroslar’in bat1 kesimindeki Ust Kretase istiflerinden 3 adet stratigrafi kesitinin mikropaleontolojik
(bentik ve planktonik foraminifer) ve mikrofasiyes analizleri 180 ince kesit ve yikama Orneklerinde
gergeklestirilmistir. Bu ¢alisma Toros karbonat platformunun Geg Kretase evrimine 1gik tutacak veriler elde
etmek amaciyla yapilmustir.

Istiflerin alt kesiminde Geg Santoniyen(?)-Kampaniyen yasli, rudistli, rudist kirmtili ve ¢értlii kirectaslarndan
olusan Demirkazik Formasyonunun iist seviyeleri yer alir. Bu birim {izerine uyumlu olarak Ge¢ Kampaniyen
yasli yar1 pelajik-pelajik kirectaslarindan olusan Kavaklipmar kiregtasi gelir. Istif Ge¢ Kampaniyen-
Maastrihtiyen yasl, tabanda kirmizi pelajik kirectaglar1 ve bunlar iizerleyen ofiyolitik kokenli kirmtilarin
egemen oldugu tiirbiditik ¢okellerden olusan Yavca Formasyonu ile son bulur. Bélgede, biitiin bu birimler Geg
Kretase yasli Kizildag melanj1 tarafindan tektonik olarak iizerlenirler.

Demirkazik Formasyonu‘nun iist seviyelerinden elde edilen bentik ve planktonik foraminiferlere gére Geg
Santoniyen(?)-Kampaniyen yast elde edilmistir. Birimin, alt seviyesini temsil eden rudist, rudist kavkili
kiregtaglar1 ve bentik foraminifer toplulugu resif-resif onil, iistte yer alan ince tabakali, planktonik foraminiferli
pelajik kirectaslar1 yamag-havza kenari gecisini yansitir. Slamp yapilart ve mikrofasiyes 6zellikler birimin kita
yamaci ortaminda ¢okeldigini gostermektedir. Uzerleyen Yavca formasyonu’nun tabaninda yer alan kirnmzi
pelajik kiregtaslarinda ve iizerleyen tiirbiditik istifin alt kesimlerinde elde edilen planktonik foraminifer
Radotruncana calcarata tiiriine dayanilarak erken Geg Kampaniyen yasi elde edilmistir. Tirbiditik istiflerin iist
kesimlerinden elde edilen Contusotruncana walfischensis, Contusotruncana contusa ve diger planktonik
foraminiferlere dayanilarak da bu seviyeler Maastrihtiyen’e yerlestirilmistir. Yavca formasyonunun fosil icerigi
ve mikrofasiyes Ozellikleri havza ortammi gdstermektedir. Elde edilen veriler, platformun Kampaniyen’de
gomillmeye basladigini ve sonra kita yamaci, yamag 6nii ve havza ortamiin gelistigini gostermektedir.

Anahtar Kelimeler: Dogu Toroslar, Ge¢ Kretase, bentik/planktonik foraminifer, platform evrimi
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ABSTRACT

Micropaleontologic (benthic and planktonic foraminifera) and microfacies analysis of the three stratigraphic
sections from western part of the Eastern Taurides have been performed by means of the 180 thin-sections and
washing samples. This study aims to shed light on the Late Cretaceous evolution of the Taurides carbonate
platform.

The oldest part of the Upper Cretaceous is composed of rudistid and cherty limestones of the late Santonian(?)-
Campanian representing the upper part of the Demirkazik Formation. This unit is conformably overlain by the
Kavaklpinar limestone which is composed of hemi-pelagic and pelagic limestones of the Late Campanian age.
The conformably overlying Yavca formation of the Late Campanian-Maastrichtian age includes red pelagic
limestones at the base and siliciclastic turbidites, which are composed of platform and ophiolitic rocks derived
clastics, at the top. In the region, all these units are tectonically overlain by the Late Cretaceous Kizildag
melange.

The uppermost part of the Demirkazik formation is represented by rudistid limestones and assigned to the Late
Santonian(?)-Campanian based on the benthic and planktonic foraminifera. It was deposited in peri-reef
environments. The conformably overlying Kavaklipinar Limestone is composed of grey-coloured, thin bedded
pelagic limestones with planktonic foraminifera, deposited on slope-basin transition environments. The age of
the Kavaklipinar Limestone is determined as Late Campanian based on the presence of planktonic foraminifera
Radotruncana calcarata. The conformably overlying red pelagic limestone and the lower part of the turbiditic
sequence contains a planktonic foraminiferal assemblage which indicates the Late Campanian age. Upper part
of the turbiditic sequence is assigned to the Maastrichtian age based on the presence of Contusotruncana
walfischensis, Contusotruncana contusa and other planktonic foraminiral assemblage. The fossil content and
microfacies of the Yavca formation indicate the basin environment. The obtained data represent that the
platform was drowned during the Campanian and then slope, fore-slop and basin environments developed.

Keywords: Eastern Taurides, Late Cretaceous, benthic/planktonic foraminifera, platform evolution
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Kuzey Anadolu Fay Zonu’ndan (KAFZ) ayrilan faylardan birisi olan Ezinepazari-Sungurlu Fay Zonu (ESFZ)
sag yanal dogrultu atimli bir sistem olup, ayn1 zon iizerinde 1939°da meydana gelen deprem kiriginin uzantisi da
bulunmaktadir. KAFZ’dan Niksar giineyinde ayrilan ESFZ’nun 6nce D-B dogrultusunda, Amasya giineyinden
itibaren ise KD-GB dogrultusunda devam ederek biikliim yaptigi gozlenmektedir. ESFZ, KAFZ’nun orta
kesimindeki balik kil¢igi (fish bone) yapisindaki yan kollardan birisidir. Benzer diger yapilar1 ise Almus,
Tasova-Corum, Merzifon, Lagin gibi faylar olusturmaktadir. Bu ayrilma fayinin morfotektonik dogrultu atimh
fay geometrisi bolgeye ait 1/25.000 6lgekli topografik haritalar ve Landsat TM gériintiilerinde izlenebilmektedir.
Ayrica fay kinematik analizi ¢aligmalari, yaklasik olarak K70°D gidisli olan bu faylarin, normal bilesene sahip
sag yanal dogrultu atimli faylar oldugunu dogrulamaktadir.

Bolgede, onemli bir cizgisellik olan Ezinepazari-Sungurlu Fayi’nin neotektonik 6zelliklerinin belirlenmesi,
bolgenin depremselliginin daha iyi anlasilmasi acisindan da Onem tagimaktadir. Bolgede, Eosen yash
birimlerden elde edilen fay verilerinin Carey (1979)’in sayisal analiz yontemiyle degerlendirilmesi sonucunda,
bu faylarin yaklasik olarak KD-GB dogrultulu en kiiciik asal gerilme ekseni (63) yoniinde agilma ve KB-GD
dogrultulu en biiyiik asal gerilme ekseni (c1) yoniinde sikisma ekseniyle temsil edildigi goriilmektedir. Bu
dogrultu atimli ve normal faylarin, KAFZ ve ESFZ’nun olusumu sirasinda gelisen faylar olduklar1 ve
Neotektonik dénem yapilariyla uyum sagladiklar1 goriilmektedir. Calisma alaninda dlgiilen katman ve eklem
diizlemlerinden elde edilen giil ve kontur diyagramlarindaki sonuglar bélgede, KB-GD yoniinde bir sikismanin
varligimi ortaya koymustur. Bu sonuglar faylarin kinematik analiz sonuglariyla uyumluluk géstermektedir.

Geg Jura-Erken Kretase yasli Carcurum Formasyonundan elde edilen fay verilerinin Carey (1979)’in sayisal
analiz yontemiyle degerlendirilmesi sonucunda, bu faylarin yaklasik olarak K-G dogrultulu en kiigiik asal
gerilme ekseni (03) yoniinde agildign ve D-B dogrultulu en biiyiik asal gerilme ekseni (c1) yoniinde sikisma
etkisinde kaldig1 belirlenmistir. Bu, istasyonlarin bulundugu bolgedeki kayacglarin, Neojen 6ncesi yasta olmasi ve
ESFZ’dan uzakta yer almasi nedeniyle asal gerilme eksenlerinin konumlari tartismalidir. Neotektonik donemden
once gelismis olan bu fay topluluklarinin KAFZ’ nun olusumuyla birlikte bu fayin giiney blogundaki ayrilma
faylar1 arasinda gelisen saatin tersi yoniinde yaklasik 20°-30° lik bir rotasyona maruz kaldig1 diisiiniildiigiinde,
bu faylarin da yaklasik olarak KB-GD dogrultulu sikisma rejimi altinda olusmus dogrultu atimh faylar ve KD-
GB dogrultulu agilma rejimiyle olusmus normal faylar oldugu sdylenebilir. Bu tektonik rejimin KAFZ iizerinde
yapilan benzer kinematik analiz ¢aligmalarinda egemen olan KB-GD dogrultulu sikisma altinda gelistigi ve
giiniimiiz tektonik rejiminin KAFZ {izerinde transtansiyonel oldugu belirtilmektedir. Bélgede genis alanlarda
yiizeyleyen Eosen yasli kaya birimleri i¢inde yer alan bazaltik lav akintilarindan paleomanyetik amach
ornekleme yapilarak, bolgedeki kabuksal deformasyonun davranis bigimi ve tektonik rotasyon miktari ile ilgili
paleomanyetik veriler de elde edilmistir. KAFZ’nun orta kesiminin giineyinde, ayrilma faylariyla ayrilan
bloklarda saatin tersi yonde bir rotasyonun varligi séz konusudur. 28 siteden elde edilen sonuclar 1s13mnda
Ezinepazari-Sungurlu Fay Zonu’nun giineyinde, GB-Amasya boélgesinde yer alan Eosen yashi volkanik
kayaglarda 14°’lik saatin tersi yoniinde bir rotasyonun varligi saptanmistir. Kuzey Anadolu’da saatin tersi
yoniindeki rotasyonlardaki bolgesel degisimler, Karadeniz’in yay ardi agilmasi ve/veya Pontid orojeninin
Miyosen Oncesi deformasyonunun bir sonucudur.

Anahtar Kelimeler: Ezinepazari-Sungurlu Fay Zonu, kinematik analiz, paleomanyetizma
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ABSTRACT

The Ezinepazari-Sungurlu Fault Zone (ESFZ), which is one of the splay faults of the North Anatolian Fault Zone
(NAFZ), is a right lateral strike-slip system and has an extension of the earthquake break that ruptured in 1939
on the same zone. It is observed that ESFZ, which separated from NAFZ in the south of Niksar, first bent in the
E-W direction while continuing in the NE-SW direction from the south of Amasya. ESFZ is one of the splay faults
showing fish-bone structure in the central part of the NAFZ. Other similar structures in the region are the faults
such as Almus, Tasova-Corum, Merzifon and Lagin. The morphotectonic strike-slip fault geometry of this splay
fault can be observed in 1/25.000 scaled topographic maps and Landsat TM images belonging to the region. In
addition, fault kinematic analysis confirm that these faults with roughly N70°E are right-lateral strike-slip faults
with normal component.

The determination of the neotectonic characteristics of the Ezinepazari-Sungurlu Fault Zone, which is an
important lineament in the region, is also important in terms of better understanding of the seismicity of the
region. As a result of evaluation of Carey (1979) numerical analysis of the fault data obtained from the Eocene
units in the region, these faults were found to be the largest principal stress axis (63) and the largest principal
stress axis in the NW-SE direction (cl) in the direction of compression. It is seen that these strike-slip and
normal faults are the faults that developed during the formation of the NAFZ and ESFZ and that they conform to
the structures developed in neotectonic period. The results of the rose and contour diagrams obtained from the
bedding and joint planes measured in the study area revealed the presence of a compression in the NW-SE
direction in the region. These results are consistent with the results of kinematic analysis of faults.

As a result of the evaluation of Carey (1979) numerical analysis of the fault data obtained from the Carcurum
formation of the Late Jurassic-Early Cretaceous age, these faults were formed in the direction of the smallest
principal stress axis (03) about N-S direction and the largest principal stress axis (ol) in the direction of
compression. This should discuss the locations of the principal stress axes because the rocks in the area where
the stations are located are in pre-Neogene age and are located away from the ESFZ. These faults, which were
developed prior to the neotectonic period, were considered to have been subjected to a rotation of abour 20°-30°
counterclockwise between the formation of the NAFZ and the splay faults of the southern block together with the
formation of the NAFZ. These strike-slip faults also formed under the NW-SE compressional regime and NE-SW
directional extensional regime. It is stated that this tectonic regime develops under the dominant NW-SE
directional compression under similar kinematic analysis studies on the NAFZ, and the present tectonic regime
is transtensional on the NAFZ. Palacomagnetic studies was carried out within Eocene lava flows and some
important results on the crustal deformational behaviour and the amount of the tectonic block rotations were
observed. In a regional scale, counter-clockwise rotations are clear within blocks bounded by the strike-slip
faults branching from the North Anatolian Fault Zone as a splay fault. Comparison of palaecomagnetic data from
28 sites in the south of ESFZ, anticlockwise rotation with an amount of 14° was determined within SW Amasya
block including the study area. Regional variation of counterclockwise rotations in northern Anatolia, back-arc
opening of the Black Sea and/or deformation of pre-Miocene of Pontides orogeny, is a result. Blocks within the
Anatolian plate westward escape is suggested as the different counterclockwise rotations in the south of NAFZ.

Keywords: Ezinepazari-Sungurlu Fault Zone, kinematic analysis, palaecomagnetism
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Giineydogu Anadolu ve Dogu Akdeniz Havzalarini (Adana Baseni, Iskenderun Baseni) sinirlayan kenet kusagi,
Misis (Adana-Ceyhan), Andirin ve Engizek (K. Maras) hatti boyunca tektonik bir yilikselim sekliyle
uzanmaktadir. Bu yiikselim alan1 Adana’nin Ceyhan ilgesisinin GB’sinda yer alan ¢alisma bolgesinde Misis
yapisal yiikselimi olarak isimlendirilmektedir. Bu yiikselim alaninin batisinda ise kenet zonu bugiin giineybati
Akdeniz’de deniz seviyesi altinda kalmig bir sirt boyunca Kuzey Kibris’taki Girne dag silsilesine kadar
uzanmaktadir. Anadolu, Afrika ve Arap levhalarinin {iclii birlesme noktasina (triple junction) olduk¢a yakin
konumda bulunan ve bu levhalar arasindaki jeodinamik hareketlerin etkisi ile sekillenmis olan Misis Yapisal
Yiikselimi bolgenin depremselligi ve jeolojik gecmisi agisindan 6nemli bir tektonik uzanim konumundadir.

Calisma sahasi olan Kizildere-Giiveloglu (Yakapinar) bolgesinde Eosen-Oligosen yasli Bulgurkaya Formasyonu
tektonik dokanak ile Alt-Orta Miyosen yasli Karatas Formasyonunu iizerlemektedir. Karatas Formasyonu
genelde kumtagi-marn-kumlu kirectasi-camurtasi ardalanmasi ile temsil edilen tiirbiditik bir istiftir. Misis
uzanim boyunca Bulgurkaya olistostrumu, ofiyolitik - volkanoklastik bir matriks iginde Jura’dan Oligosen’e
kadar degisen yas araliklarinda yiizlerce metre boyutlara varabilen breslesmis kiregtasi bloklari ile temsil
edilmektedir. Bu birim iizerine diskordans ile Pliyosen (?) yasli yama¢ molozu ¢okelleri gelmektedir. Bu
¢okellerin iizerinde ise yine diisiik dereceli agisal bir uyumsuzluk ile yataya yakin bir konumda olmak iizere
Pliyo-kuvaterner yagh traverten ve kaligi ¢okelleri gelir. Tiim bu birimler Yiikselim alaninin kuzey ve giiney
kesiminden kuvaterner yasli Aliivyon ortii ile sinirlandirilmastir.

Bu caligma Cukurova Universitesi Bilimsel Arastirma Projeleri Birimi (Proje No: MMF2013BAP16) tarafindan
desteklenmistir.

Anahtar Kelimeler: Adana-Ceyhan, tektono-stratigrafi, jeodinamik, tektonik
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TECTONO-STRATIGRAPHIC INVESTIGATION OF KIZILDERE -
GUVELOGLU (CEYHAN - ADANA) REGION

Ahmet Can AKINCI?, Ulvi Can UNLUGENC?
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Balcali, Sarigam / Adana / Turkey
(acakinci@cu.edu.tr)

ABSTRACT

The suture zone limiting the Southern Anatolian and Eastern Mediterranean basins (e.g. Adana Basin,
Iskenderun Basin) extends as a tectonic uplift throughout Misis (Adana-Ceyhan), —Andirin—Engizek(K. Maras)
lineament. This uplifted area is named as Misis Structural High in the investigated area. To the west of this
uplifted area, the suture zone extends southwest as far as to the Kyrenean mountain range to the north of Cyprus
throughout underwater within the Mediterranean Sea. The Misis Structural High lies as a mountainous range
that reaches up to 750 m. high at a NE-SW direction to the E-SE of Adana and separates the Adana and
Iskenderun basins from each other. Misis Structural High with its close position to the triple junction of the
Anatolian, African and Arabian Plates that affecting the geodynamic movements of these plates, is one of the key
tectonic lineament for understanding the geologic history and the seismicity of the region.

The Eocene-Oligocene Bulgurkaya Formation is tectonically overlain the Lower-Middle Miocene Karatag
Formation in Kizildere-Giiveloglu (Yakapinar) region. The Karatag Formation is a turbiditic succession mainly
represented by sandstone-marl-sandy limestone-mudstone alternation. The Bulgurkaya sedimantery olistostrom
is represented by brecciated limestone blocks which can reach hundreds of meters in size and range from Jura to
Oligocene in age in an ophiolitic-volcaniclastic matrix. Pliocene (?) slope debris deposits unconformably
overlain this unit. On top of these sediments, Plio-Quaternary travertine and caliche sediments comes with a
with low degree angular unconformity. All these units are bounded by Quaternary alluvium bounded the
Structurl High area from the northern and southern parts of the region.

This study is supported by Cukurova University Scientific Research Unit (Project No: MMF2013BAP16).

Keywords: Adana-Ceyhan, tectonostratigraphy, geodynamic, tectonic
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YAPAY ACIKLIK RADAR INTERFEROMETRISI (INSAR) YONTEMIYLE
02.03.2017 SAMSAT (ADIYAMAN) DEPREMI SONRASI YUZEY
DEFORMASYONLARININ VARLIGININ ARASTIRILMASI

Mehmet DEMIREL?, Orhan TATAR? Ali POLAT®, Fikret KOCBULUT?
aCumhuriyet Universitesi Jeoloji Miihendisligi Boliimii, 58140 Sivas.
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Bu ¢alismada, 2 Mart 2017 tarihinde saat 14.06’da Adiyaman ili Samsat ilgesine 2.5 km uzaklikta, yerin yaklasik
10 km derinliginde meydana gelen 5,5 Mw biiyiikliigiindeki depremin bdlgede yiizey deformasyonlari olusturup
olusturmadig1, Yapay A¢iklik Radar interferometrisi (InSAR) ydntemiyle ve arazi gozlemleriyle incelenmistir.
Deprem oncesi ve deprem sonrasina ait Sentinel-1A uydusunun iki yapay agiklik radar1 (SAR) goriintiisii analiz
edilerek olusturulan interferogramdan deformasyon belirlenmeye galigilmistir. Interferogramin degerlendirilmesi
sonucunda bolgede uydu bakis yoniinde (LoS) yaklasik 2.5 cm civarinda bir yiizey deformasyonunun meydana
geldigi gozlenmistir. Bu deformasyon daha ¢ok Samsat ilgesi yakin kuzeydogusunda yogunlasmistir. Bolgede
depremin hemen sonrasmnda yapilan ayrintili saha incelemeleri sonucunda ise herhangi bir yiizey kirigmin
olusmadigi, buna karsin bazi alanlarda yersel kilcal catlaklar seklinde yilizey deformasyonlarmim gelistigi
saptanmustir. Depremin, Samsat Ilgesinin yaklasik 5 Km kuzeyinden gecen ve TPAO tarafindan Samsat Fay
olarak adlandirilan fay tizerinde gelistigi anlasilmaktadir. Ana sok sonrasi bolgede meydana gelen 400’1 askin
artg1 sarsintinin kabaca K40-50B gidisli bir ¢izgisellik tizerinde yogunlastig1 goriilmektedir. Sahada yapilan
gozlemlerde de hasar dagilimmin 6zellikle bu hat boyunca gelistigi dikkat ¢ekicidir.

Anahtar Kelimeler: INSAR, yiizey deformasyonu, Samsat Depremi, Adiyaman
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INVESTIGATION OF THE EXISTENCE OF SURFACE DEFORMATIONS
AFTER 02.03.2017 SAMSAT (ADIYAMAN) EARTHQUAKE BY USING
SYNTHETIC APERTURE RADAR INTERFEROMETRY (INSAR)

Mehmet DEMIREL?, Orhan TATAR?, Ali POLAT®, Fikret KOCBULUT?2
aCumhuriyet University, Department of Geological Engineering,58140 Sivas.
®Sivas Provincial Disaster and Emergency Directorate, 58040 Sivas.
(orhantatar@cumhuriyet.edu.tr)

ABSTRACT

In this study, Synthetic Aperture Radar Interferometry (INSAR) method is used together with field observations to
determine whether surface deformations occur in the region after the 5,5 Mw (AFAD) Samsat Earthquake
occurred at a distance of 2.5 km from the Samsat district of Adiyaman province on 2 March 2017. We attempted
to determine the deformation of the interferogram created by analyzing two Synthetic Aperture Radar (SAR)
images of the Sentinel-1A fit before and after the earthquake. As a result of the evaluation of the interferogram, a
surface deformation of about 2.5 cm in the satellite view direction/Line of Sight (LoS) was observed in the
region. This deformation is mostly concentrated in the northeast of Samsat town. As a result of the detailed field
investigations made immediately after the earthquake in the region, no surface rupture occurred but surface
deformations in the form of local and discontinous fissures developed in some areas. It is understood that the
Earthquake developed on a fault passing through about 5 Km North of Samsat and named as Samsat Fault by
TPAO. It appears that more than 400 aftershocks following the main shock in the region concentrate roughly on
a N40-50W lineament. It is noteworthy that in the observations made in the field, the distribution of the damage
has also developed along this line in particular.

Keywords: InSAR, surface deformation, Samsat Earthquake, Adyyaman
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DUZICI-iISKENDERUN FAY ZONU’NUN
TEKTONIK OZELLIKLERI VE PALEOSISMOLOJISI

Isak YILMAZ?, Goksel DURSUN? Cem KASAPCI?
8fstanbul Universitesi Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
34320 Avcilar, Istanbul
(iyilmaz@istanbul.edu.tr)

(0Y4

Diizigi-iskenderun Fay Zonu, kita ici aktif transform fay niteligindeki Dogu Anadolu Fay (DAF) Zonu’nun
Celikhan’dan sonra ayrilan kuzeydeki kollarmdan biridir. 100 km uzunlugundaki zon, kuzeyde Osmaniye ili
Diizici Ilgesi Citli Koyii'nden baslamakta, giineyde Hatay Ili Iskenderun ilcesi Sariseki Beldesi giineyinde
denize girmektedir.

Fay zonunun Diizi¢i-Osmaniye arasinda kalan kesimi, genel itibarla KD dogrultulu, giineyde kalan parcalari ise
yaklagik KKD uzanimli olarak havzayi, Nurdaglari’ndan smirlamaktadir. Fay sol yanal bilesenli olup, BKB da
kalan bloklar1 diigen oblik normal fay karakterindedir.

Haritada izlendigi gibi egim bilesenli faylara 6zgii genis biikliimlerin yan1 sira fay uzanimlarma genellikle dik
vadiler arasinda kalan sirtlarin faya bakan yiizeylerinde ani kesilmelerden kaynakli liggen fay yiizeyleri, dag onil
cephesi egriligi indeksi verilerinin diri faylara 6zgii sayisal sonuglari, boyun yapmis ve kopmus sirt pargalari,
vadi tipleri ve i¢lerinde gozlenen teras diizeyleri, zon boyunca yogun bresik cakillar, fay 6nii ¢okiintii alanlar1 ve
¢okelleri, ozellikle zonun orta kesimlerinde faylarin siklikla sekme yaptiklar: yerlerde ramp morfolojileri, zon
boyunca antik yerlesimlerde kayda gecen deprem hasarlari, hat lizerindeki yogun sismik hareketlilik, asili
vadiler, fayin besledigi birikinti konileri ve yelpaze gelisimleri gibi verilerin yani sira zonun Osmaniye
segmentini olusturan kesiminde gergeklestirilen Hendek caligmalari Osmaniye segmentinde belirgin olarak
onemli 6l¢iide normal fay karakterinde izlenen fay zonunun varligl, geometrisi ve mekanizmasi hakkinda agik
deliller sunmaktadir.

Kuzey ve giineyde yalin haldeki fay zonu, orta kesimlerde ovalik alana dogru genglesecek sekilde basamaklar
yapan genis bir alandaki paralel-yar1 paralel fay dizilerinden olugmaktadir. Zonun, 24 km uzunlugundaki
Osmaniye segmentinde acilan 8 hendekten 6 tanesinde, seramik kirintilar1 ve yasam materyalleri iceren paleosol
diizeyli Holosen ¢okellerini kesen yiizey faylanmalar1 gézlenmis, 2 tanesinde ise yiizey kirigina rastlanmamustir.

Deprem iiretme potansiyeli yiiksek olan fay hattinin yiizey kiriklarmin tespit edildigi zonlardaki dogrudan
etkilerinin yani sira, sismik dalgalarin olusturacagi sarsintilar ve zemin sivilagmalari gibi etkilerle genis alana
yayilacak yikici etkileri disiiniildiigiinde, yerlesimin yogun olarak gozlendigi bolgedeki kent planlama
calismalarmin, 6ncelikle bu tehlikeleri dikkate alarak yiiriitiilmesinin 6nemini ortaya koymaktadir.

Anahtar Kelimeler: Diizi¢i-Osmaniye Fay Zonu, tektonik, paleosismoloji

36



Cukurova Universitesi, Jeoloji Mihendisligi Bolomi

Uluslararasi Katilimli
40. Yil Jeoloji Sempozyumu

3-6 Mayis 2017 - Adana/Tiirkiye

TECTONIC FEATURES AND PALEOSEISMOLOGY
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ABSTRACT

The 100 km long Diizigi-Iskenderun Fault zone, which is thought to be one of the branches of the Eastern
Anatolian Fault Zone, which is an intra-continental transform fault, that is separated after Celikhan in the north,
starts from Citli Village in Osmaniye Diizi¢i District in the north and enters to the sea from the south of Sariseki
Town of Iskenderun District in Hatay Province in the south.

The part of the fault zone between Diizi¢i and Osmaniye is generally NE striking, while the southern parts of the
fault zone are NNE striking and bound the basin from the Nur Mountains.The fault zone has a left lateral
component and the blocks in the WNW have an oblique normal fault mechanism.

As seen on the geologic maps, in addition to wide bendings specific to faults that have dip component, triangular
fault surfaces originating from sudden cuts on the surfaces of the ridges between steep valleys usually
perpendicular to the fault extensions, numerical results of mountain-front sinuosity index data specific to active
faults, shutter ridges and ruptured ridge segments, valley types and terrace levels observed in them, tectonic
breccia along the zone, depression areas and fault controlled sediments, ramp morphologies where the faults
frequently make step-over, especially in the central parts of the zone, earthquake damages in the ancient
settlements along the zone, intensive seismic activity along the line, hanging valleys, fault controlled alluvial
cones and fans, and paleoseismology studies carried out in the Osmaniye segment of the zone provide clear
evidence about the existence, geometry and mechanism of the fault zone, which is observed in the Osmaniye
segment as a remarkably significant normal fault.

The fault zone which is usually an unbranched single-line fault zone in the north and south consists of a series of
parallel-to-half parallel faults, which stepping in such a way as to getting younger towards the plains area in the
central part surface faultings that cut Holocene sediments which contain paleosol levels bearing ceramic
fragments and living materials were observed in 6 of 8 trenches opened in 24 km long the Osmaniye segment of
the zone and in 2 trenches no surface ruptures were found.

In addition to the direct effects of surface faulting with high potential for earthquake generation, destructive
effects to be spread over a wide area due to seismic waves and liquefaction reveals the importance of conducting
urban planning studies primarily taking these hazards into account in this heavily populated region.

Keywords: Diizici-Osmaniye Fault Zone, tectonic, paleoseismology
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Kolay eriyebilen, asinmaya karst direng gosteremeyen kayalardan olusan bolgeler karstik araziler olarak
tanimlanmaktadir. Jeofiziksel ¢aligmalar, giinimiizde kullanilan birgok yontem ile dokanak iligkisi kesin olarak
belirlenemeyen jeolojik yapilarin smirlarini belirlemede biiyiik kolaylik saglamaktadirlar. Alansal ve gizgisel
jeofizik oOl¢timleri ile dogru sondaj noktalar1 tespit edilebilmektedir. Yiizey jeofizigi yontemleri yakin yilizey
profilini belirlemede basariyla uygulanabilmekte ve zemin 6zelliklerinin tespitinde dnemli ipuglar1 vermektedir.
Yer alt1 yakin yiizey profilini belirlemek i¢in uygun olan ve yaygin olarak kullanilan tekniklerden en &nemlisi
elektrik 6zdireng yontemidir. Elektrik 6zdireng yontemi ile yakin yiizey profilleri kolaylikla elde edilebilmekte,
catlakli, bosluklu bolgeler ve bozunmus alanlar kolaylikla tespit edilebilmektedir.

Ulkemizdeki karstik olusum siirecinde, Karadeniz ve Akdeniz Bolgeleri'nde kalker, i¢ Anadolu Bélgesi’nde ise
tuz ve jips etkili olmustur. Karstik sekillerin en yaygin oldugu bolge, kalkerli arazinin genis alan kapladig:
Akdeniz Bolgesi’dir. Bu ¢alisma kapsaminda Antalya’nin Kepez ilgesinde yer alan Masa Dag1 bdlgesinde ve
Akdeniz Universitesi kampiis alaninda uygulanan Iki Boyutlu Elektriksel Ozdireng Gériintiileme ile zeminlerin
yakin yiizey profilleri belirlenmis, elde edilen elektrik 6zdireng degerleri ile yer alt1 bosluklarinin varligr tespit
edilebilmistir.

Akdeniz Universitesinde tek sahada 2 hat {izerinde ve Masa Dag1 bolgesinde ise 2 farkli noktada, 2 hat iizerinde
olgiim gerceklestirilmistir. Kampiis caligmalari, 4’er metrelik elektrot araliklar1 ile 32 elektrot kullanilarak,
toplamda 124 metrelik serim yapilarak gerceklestirilmis, dlciimler sonucunda p > 700 Qm degerindeki bosluklu
yapilar tespit edilmistir. Masa Dag1 bolgesindeki birinci caligmada elektrot araligi 1 metre olarak se¢ilmis ve 21
elektrot kullanilmis; diger ¢alismada ise elektrot araligi 0,5 metre olarak segilmis ve 32 elektrot kullanilmistir.
Olgiimlerde p > 8000 Qm ve p > 14000 Qm degerleri gozlenmistir. Bolgedeki analizlerde magara tavani tespit
edilebilmistir. Biitiin dl¢iimler ARES ¢ok kanalli rezistivite cihazi ile yapilmig ve dl¢iimlerde Wenner-Alpha ile
Wenner-Schlumberger yontemleri kullanilmistir. Analizler ise RES2DINV programu ile gerceklestirilmistir.

Anahtar Kelimeler: Iki boyutlu elektrik 6zdireng yontemi, Antalya, Karstik arazi
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ABSTRACT

The region which is consisting of rocks, which are easily soluble and could not resist to abrasion, is defined as
karstic terrain. Geophysical investigations provide great convenience in determining the boundaries of
geological structures that can not be precisely determined Correct drilling points can be determined by spatial
and linear geophysical measurements. In order to determine near surface profile and provide important clues in
determining soil properties, surface geophysical methods are successfully applied. Electrical resistivity is the
most important methods among the convenient and commonly used methods to determine near subsurface
profile. Using this method, near surface profile, cavernous and weathered zones can be determined easily.

During the karstic formation process in Turkey, limestone in the Black Sea and Mediterranean Regions and salt
and gypsum in the Central Anatolia Region have been effective. Within the scope of this study, near surface
profiles were determined by utilizing 2D Electrical Resistivity Imaging (ERI) at Masa Dagi region (Kepez-
Antalya) and Akdeniz University campus area with the obtained electrical resistivity values, the presence of
subsurface voids were determined.

The measurements were carried out on two lines at one area in Akdeniz University and two different points at
two different areas in Masa Dagi region. In Akdeniz University, study was carried out with a total of 124 meters,
using 32 electrodes with 4 meter electrodes spacing and as a result of the measurement p > 700 Qm cavernous
structures have been identified. At Masa Dagi region, studies were carried out 21 electrodes with 1 meter
electrodes spacing and 32 electrodes with 0.5 meter electrodes spacing as a result of the measurement p > 8000
Om and p > 14000 Qm cavernous structures have been identified. Top of the caves could be identified in the
analyzes at this region. All measurements were carried out with ARES multichannel resistivity device with
Wenner-Alpha and Wenner-Schlumberger methods and results were analyzed with RES2DINV software.

Keywords: 2d electrical resistivity method, Antalya, karstic terrain
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Bu calisma, Fethiye ve Antalya Korfezleri arasinda kalan bolgenin ge¢ Senozoyik yash gerilme durumunun
ortaya ¢ikarilmasi amaciyla yapilmistir. Fay topluluklarinin kinematik analizi ve s1g odakli depremlerin odak
mekanizmalarmin ters ¢oziimleri, Miyo-Pliyosen’den giiniimiize kadar Helen ve Kibris yaylari boyunca GB
Anadolu’da bolgesel gerilme rejiminin, zaman/mekansal olarak onemli degisimler sundugunu gostermektedir.
Bu bolgesel gerilme durumlarini anlamak igin caligma sahasi {i¢ alana ayrilarak incelenmistir (Zon 1, 2 ve 3).
Fay topluluklarinin kinematik analizi sonucu bolgede iki farkli dogrultulu normal faylanma rejiminin Fethiye-
Burdur Fay Zonu boyunca ve Cameli havzasi (Zon Al) ile yakin ¢evresinde etkin oldugu goriilmektedir. Fethiye
ve Demre (Zon B) arasindaki bolgede iki farkli yonde dogrultu atimlidan normal faylanmaya kadar uzanan
Miyo-Pliyosen yasli KB-GD ve Pliyo-Kuvaterner yasli KD-GB dogrultulu bolgesel gerilme rejimleri
bulunmaktadir. Depremlerin odak mekanizmasi ¢oziimleri Zon Al’de yaklasitk K-G dogrultulu (c3) bir
genisleme rejimini vermektedir. Zon A1’in glineyinde yer alan Zon B’de KD-GB (63) ve KB-GD (1) yonlii bir
dogrultu atimli gerilme rejimi gorilmektedir. Fay diizlemlerinden elde edilen kayma vektorlerinin ters
¢ozlimleri, Burdur havzasinda (Zon A2) Pliyo-Kuvaterner’de bir normal faylanmanm oldugunu, depremlerin
odak mekanizmast ¢oziimleri de bu rejimin giiniimiizde KB-GD (63) dogrultulu bir genisleme gerilmesi
oldugunu gostermektedir. Demre ve Antalya arasindaki (Zon C) bolgede yer alan faylarin analizinde Miyo-
Pliyosen’de KB-GD dogrultulu bir genisleme rejimi hakimdir. Bu bolgedeki depremlerin ters ¢dziim sonuglari
BKB-DGD (63) dogrultulu bir genisleme rejiminin giiniimiizde aktif oldugu goriilmektedir. GB Anadoluda
bolgesel gerilme rejimlerindeki bu zamansal/mekansal degisim, Anadolu blogunun bati-giineybatiya hareketi ile
Helen ve Kibris yaylar1 boyunca Anadolu blogunun altinda yeralan Afrika levhasinin yitim prosesleriyle
iliskilendirilmistir.
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ABSTRACT

A history of the Late Cenozoic stress regime was determined for an area between the gulfs of Fethiye and
Antalya. Fault kinematic analysis and inversion of focal mechanisms of shallow earthquakes reveal significant
spatial/temporal changes of the regional stress regime in SW Anatolia, i.e., interaction area between Hellenic
and Cyprus arcs from the Mio-Pliocene to the present time. The study area divided into three different zones
(i.e., Zone 1, Zone 2 and Zone 3) to better understand the changes of stress state at regional scale. Fault
kinematic analysis yields two different normal faulting stress regimes along the southwestern part of FBFZ, e.g.,
in and around Cameli Basin (Zone Al) and two different strike-slip to normal faulting stress regimes
characterized by a roughly orthogonal set of extensional axes between Fethiye and Demre (Zone B); an older
NW-SE o3 axis for Mio-Pliocene and a younger NE-SW a3 axis for Plio-Quaternary time. Inversion of focal
mechanisms of the earthquakes occurring in Zone Al provides an extensional stress state with approximately N-
S 03 axis. Inversion of those occurring in Zone B, south of Zone Al, yields a dominantly strike-slip stress state
with a NE-SW 63 axis and a NW-SE ol axis respectively. The inversion slip vectors from fault planes yield a
consistent normal faulting stress regime in Burdur Basin and its surroundings (i.e., along the northeastern part
of FBFZ, Zone A2) during Plio-Quaternary time, continuing into recent times as indicated by earthquake focal
mechanism inversions. Both states have a consistent NW—SFE o3 axis. Fault kinematic analysis indicates NW-SE
extension acting in Zone C (subarea between Demre and Antalya) during Mio-Pliocene time. The inversion of
focal mechanisms yields normal faulting characterized by a WNW-ESE o3 axis. The spatial/temporal changes of
the regional stress regime in SW Anatolia may be attributed to the geodynamic effects related to the subduction
of the African plate beneath Anatolia, diffusing along the Hellenic and Cyprus arcs and in the west-
southwestward extrusion of Anatolia.

Keywords: Earthquake, fault-slip vector, SW Anatolia, stress state, inversion
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Giineydogu Anadolu Bindirme Kusagi'nda bulunan galisma alaninda tektonik olarak yerlesmis olan allokton
birimler ile Arap Platformuna ait birimler yiizeylenmektedir. Kuzey’de yer alan bindirme hatti boyunca Ust
Kretase'de bolgeye yerlesmis allokton birimler olan Kogali ve Karadut Karmasiklari yer almaktadir. Ust Jura-Alt
Kretase yagli serpantin, peridotit, lerzolit, harzburjit, bazalt ve pelajik kirectaslarindan olusan Kogali Karmagigi
ve lizerinde uyumsuz olarak Tersiyer yagli Arap Platformu ¢okelleri gelmektedir. Bolgede Arap Platformuna ait;
Alt Eosen — Alt Miyosen yashi dolomitik ve ¢ortlii kiregtaslarmdan olusan Hoya Formasyonu, Alt Eosen — Alt
Miyosen yash tebesirli kirectaslarindan olusan Gaziantep Formasyonu, Ust Miyosen yash kaba kirintili karasal
¢okellerden olusan Selmo Formasyonu yer alir. Ayrica bu birimler iizerinde Pliyo-Kuvaterner yasli birimler
uyumsuz olarak yer almaktadir. Bu ¢alismada, Adiyaman yoresinin jeolojik ozellikleri Landsat TM uydu
goriintiileri kullanilarak incelenmistir. Bu ama¢ dogrultusunda 173/34 satir siitun numarali Landsat 5 TM uydu
goriintiisiine histogram zenginlestirme, kenar zenginlestirme filtreleri, dekorelasyon germesi ve temel bilesenler
analizi islemleri uygulanmistir. Bu islemlerden sonra istatistiki sonuglar, arazi c¢alismalar1 ve &nceki
calismalardan elde edilen litolojik bilgiler 1513inda 7 adet RGB kodunda bant kombinasyonu segilmistir. Elde
edilen goriintiiler CorelDraw programina katmanlar halinde aktarilarak caligma alanmna ait jeoloji haritasi
hazirlanmustir.

Anahtar Kelimeler: Adiyaman, jeoloji, landsat, uzaktan algilama
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ABSTRACT

Tectonically located allochthonous units and Arabian Platform units are outcrop in the study area, which is
located in the Southeastern Anatolian Thrust Zone. Kog¢ali and Karadut Complex, tectonically settled the period
of the Upper Cretaceous time, are located along the thrust zone. Lower Jurassic - Upper Cretaceous Kogali
Complex including serpentine, peridodite Iherzolite, harzburgite, basalt and pelagic limestone, is overlied by
Tertiary aged Arabian Platform sediments. There are units of Arabian Platform; Lower Eocene — Lower
Miocene Hoya Formation including dolomite and cherty limestone, Lower Eocene — Lower Miocene Gaziantep
Formation including chalky limestone, Upper Miocene Selmo Formation including coarse grained terrestrial
sediments. Plio-Quaternary units are discordantly overlies the older units. In this study geological
characteristics of Adiyaman region was investigated using Landsat TM satellite images. For this purpose,
histogram equalization, edge enhancement filtering, decorrelation strecth and principal components analysis
processes were applied to 173 path, 34 row Landsat 5 TM satellite image. After these operations, 7 RGB band
combinations were selected using statistical results, field studies and lithological data obtained from previous
studies. The obtained images were transferred to CorelDraw program in layers and the geological map of the
study area has been prepared.

Keywords: Adiyaman, geology, landsat, remote sensing
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GB Anadolu’nun 6nemli ve aktif bir sahas1 olan Isparta Agisinin oldugu alanda hemen hemen tiim yonlerde
genisleme rejiminin oldugu goriilmektedir (K-G, KD-GB, KB-GD ve D-B). Bu genisleme rejimleri, sahadaki
normal faylarin yanisira s1g odakli depremler ile belirlenmistir. D-B dogrultulu genisleme gerilmesi digindaki
tim gerilmeler, Anadolu Levhasinin batiya dogru olan hareketi ve/veya Afrika Levhasinin Anadolu Levhasini
kendisine dogru olusturdugu cekim kuvveti sonucu olusan gerilmeler ile iliskilidir. Bélgede giiniimiize yakin
dénemde meydana gelen 40 adet sig odakli depremlerin odak mekanizmalarinin ters ¢oztiimleri bolgede D-B
dogrultulu (K268°D) bir normal faylanma durumunu ortaya koymaktadir. Hesaplanan gerilme oran degeri
R=0,69 olup ii¢ eksenli (triaksiyal) bir gerilme durumunu ortaya koymaktadir. Dogu Akdeniz’in giincel
jeodinamik modellerinin hicbirisinde levha smirlarinin olusturdugu kuvvetlerin dogu yada bati yoniinde bir
genislemeye neden olabilecek bir levha hareketinden bahsedilmemektedir. Isparata Agisinin altinda dalan Africa
Levhasinin Helen-Kibris yaylar1 arasinda olusan yirtilma fayindan yiikselen astenosferik malzeme ve
gravitasyonel kuvvetlerin ortak etikisinde D-B dogrultulu bir genisleme gerilmesi olusmustur.

Anahtar Kelimeler: Ters ¢6ziim, gerilme durumu, deprem, genisleme, Isparta Acisi, GB Anadolu
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ABSTRACT

Isparta Angle is an important area of SW Anatolia where extensions in all directions (N-S, NE-SW, NW-SE and
E-W) meet. These extensions were determined by normal faulting structures as well as by shallow earthquakes.
All extensions, except the E-W one, were attributed to the deviatoric stresses in relation to slab forces and/or
extrusion of Anatolia. The moment tensor inversion of 40 shallow earthquakes gives a focal mechanism
indicating normal faulting. Inversion of all focal mechanisms of the earthquakes obtained from the moment
tensor inversion yields normal faulting characterized by an approximately E-W (N268°E) o3 axis. The calculated
stress ratio R is 0.6944 indicating a triaxial stress state. Commonly accepted geodynamic models for the eastern
Mediterranean region do not include plate boundary forces acting in the east or west direction. Our hypothesis
is that the cause of the E-W extension is the combined forces of Gravitational Potential Energy and the hot
asthenosphere upwelling through a tear fault in the subducted African plate between the Hellenic and Cyprus
arcs beneath the Isparta Angle.

Keywords: Inversion, stress state, earthquake, extension, Isparta Angle, SW Anatolia
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Bir bolgede meydana gelmis depremlerin aletsel biiyiiklikleri ve olus zamanlart kullanilarak istatistiksel
yontemlerle daha sonraki meydana gelecek depremlerin ardisik deprem olus zamanlari igin olasilik hesaplar
yapilabilmektedir. Bu sekilde yapilan deprem risk analizlerinde Weibull, Lognormal, Gama ve Exponential
dagilim modelleri kullanilmaktadir. Kullanilan veri setine gére bu dagilim modelleri ile yapilan ¢alismalarda, KS
ve RMS degerleri ile modellere ait birikimli dagilim fonksiyon grafikleri incelenerek veri setine en uygun

dagilim modelinin hangisi oldugu belirlenerek istatistikel deprem risk analizleri gergeklestirilmektedir.

Anahtar Kelimeler: Deprem, istatistiksel dagilim modelleri, istatistiksel risk analizi
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ABSTRACT

Magnitudes and occurrence time of the earthquakes occurred in a region are used to determined probability of
subsequent earthquakes occur time statistically. Weibull, lognormal, Gamma and Exponential distribution
models are used to the earthquake risk analysis. KS and RMS values and cumulative distribution function graphs
are examined and statistical earthquake risk analysis is performed by determining which is the most suitable

distribution model.

Keywords: Earthquake, statistical distribution models, statistical risk analysis
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Inceleme alan1 Orta Toroslar’m bir kisim jeolojik 6zelliklerini yansitmaktadir.Bolgede yiizeyleyen, Geyik Dagi,
Aladag, Bolkar Dag1 ve Bozkir birlikleri; stratigrafik, yapisal ve metamorfizma 6zellikleri agisindan farkli ortam
kosullarini yansitir. Aladag, Bolkar Dagi ve Bozkir birlikleri, inceleme alaninin kuzeyinde Toroslar’ tabaninda
yer alan goreceli otokton Geyik dagi birligine ait olan Liitesiyen yash denizel kirmtililarin {izerinde yatay naplar
halinde yer almaktadirlar. Birbirleriyle sedimantolojik agidan benzerlik gosteren bu tektonik birlikler; stratigrafi,
metamorfizma ve yapisal 6zellikleri acisindan farkliliklar gostermektedir. Birliklerin stratigrafi ozellikleri ve
birbirleri ile iligkileri goz oniinde bulunduruldugunda; (a) Erken Triyas-Senoniyen araliginda, giineyden kuzeye
dogru Geyik dagi, Aladag, Bolkar dagi ve Bozkir birligi seklinde bir dizilimle, platformdan okyanusa uzanan bir
havzayi olusturduklari; (b) Kuzey Tetis Okyanusu olarak adlandirilabilecek olan bu havzanin Geg Senoniyen’de
kapanmasma bagl olarak, Bozkir birliginin kendi iginde dilimlenip, Bolkar dagi ve Aladag birliklerini
{izerledigi; (c) Aladag ve Bolkar dag: birliklerinin, ilerdiyen sonunda kapanan havzann ofiyolitleriyle birlikte,
sirtlarinda Bozkir Birligini de tasiyarak Geyik dagr birligi lizerine tektonik olarak tasindig: diigiiniilmektedir.

Anahtar Kelimeler: Taskent, Geyik Dagi, Bolkar Dagi, Aladag, Bozkir Birlikleri
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ABSTRACT

The study area indicates that the geological properties, partly from the Central Taurus. The Geyik Dagi, Aladag,
Bolkar Dagi and Bozkir Units are reflect, which have various environment conditions with different
stratigraphical, structural and metamorphical. properties. Aladag, Bolkar Dagi and Bozkir Units are located in
the form of horizontal nappes over the Lutetian age marine clastics of the Geyik Dagi1 Unit at the northern part
of the study area. They are similar in sedimantolgical proferties, but differ in stratigraphy, metamorphism and
structure. If the relationships between the units and the stratigrapy are considered, (a) they are made up a basin
extended from the platform to ocean with the succession of Geyik Dagi, Aladag, Boklar Mountain and Bozkir
units South to the North in between Early Triassic and Cenonian, (b) The basin, might be called as North Tethys
Ocean, was slabbed itself in the Bozkir unit and overlies Bolkar Mountain and Aladag Units, dependent upon the
closing in Late Cenonian; (c) it was estimated that Aladag and Bolkar Mountain units were carried over the
Geyik Dagi Unit together with ophioliths of closed basin at the end of the Illerdian.

Keywords: Taskent, Geyik Dagi, Bolkar Dagi, Aladag, Bozkwr Units

49



VA UNZ e T S
S QDN Cukurova Universitesi, Jeoloji Mihendisligi Bolomu

A Uluslararasi Katilimli 4
'Hi ¢ Yil Jeoloji Sempozyumu
59@:}?7 3-6 Mayis 2017 - Adana/Tiirkiye

KASTAMONU GUNEYINDEKI MiYOSEN YASLI LINYITLI
TORTULLARIN PALINOLOJISI

Mehmet Serkan AKKIRAZ?, Sariye Duygu Ugbas DURAK?, Atike NAZIK"
2Jeoloji Miihendisligi Béliimii, Dumlupinar Universitesi, 43270, Merkez, Kiitahya
®Jeoloji Miihendisligi Boliimii, Cukurova Universitesi, 01330, Saricam, Adana
(duygu.ucbas@dpu.edu.tr)

(0Y4

Kastamonu giineyindeki linyitli tortullar, Cepni ve Aspiras (Kayadnii) kdylerinin giineyinde bulunmakta olup,
yaklasik dogu-bat1 uzanimlidir. Miyosen 6ncesi temel kayalar, Kretase yasl ofiyolitik kayaclar, radyolaritler ve
kirectaslarindan olugsmaktadir. Kretase birimlerinin iizerine uyumsuzlukla Miyosen yasl tortullar gelmektedir.
Bolgede Pliyosen’i temsil eden volkanik istif de altindaki birimlerin iizerinde uyumsuzlukla bulunmaktadir.
Calismanm konusunu olusturan Miyosen yasl tortullar, taban ¢akiltaglar1 ile baslamaktadir. Bunlarin iizerinde
ise sarimsi kirectast seviyeleri, gri-yesil renkli kiltagi-marn-kumlu kiregtagi ve farkli kalinliklardaki linyit
ardalanmasi bulunmaktadir. Havzada, biri Aspiras (Kayaonii) Koyii giineydogusunda Ozal Madencilik ve digeri
Cepni Koyii giineyinde bulunan Kayadnii Madencilik olmak iizere iki ozel isletme bulunmaktadir. Ozal
Madencilikteki linyitli istif ince kirmtililarla ardalanmali ve {izerinde grimsi-sarimsi ¢camur seyller ve jips
olusumlar1 egemendir. Kayadnii Madencilikteki linyitler yogun kikiirtlii olup, grimsi ¢amurtaglart ile
ardalanmalidir. Istifin st boliimlerinde killi kirectas ve kiregtast miktar1 fazladur.

Palinolojik veriler iki farkli palinolojik toplulugu isaret etmektedir. Birinci topluluk Kayadnii madencilikten elde
edilmistir. Bu topluluk, egemen olarak sporlardan Leiotriletes cinsine ait farkli tiirlerden olusmaktadir. Agag ve
fundaliklar genellikle Pinus haploxylon tip, ayrilmamis Pinaceae ve Cupressaceae formlarinin yiiksek yiizdeleri
ile temsil edilmektedir. Ayrica elde edilen palinolojik toplulukta sucul bitkiler, otsullar, algler ve denizel
dinoflagellatlar ¢ok diisiik oranlardadir. Tkinci palinolojik topluluk Ozal madencilikten elde edilmistir. Birinci
toplulukta goriilen sporlarin aksine, burada zengin bir konifer ormani (ayirtlanmamis Pinaceae, Cupressaceae,
Picea, Pinus haploxylon tip ve P. diploxylon tip) ve tatli su kosullarini belirten algler (Botryococcus ve
Ovoidites) kaydedilmistir. Abies, Podocarpus, Cedrus, Tsuga ve Cathaya bitkileri ise bu orman igerisinde daha
diisiik miktarlardadir. Sporlar baskin olarak Osmunda bitkisinden olugsmaktadir. Genis yaprakli orman toplulugu
Engelhardia, Castanea, Cyrillaceae-Clethraceae ve Trigonobalanus formlarindan olusmaktadir. Bataklik ormani
bitkileri Nyssa ve Magnolia yiiksek yiizdelerle, buna karsihik Myrica ise diisiik ylizdelerle temsil edilmektedir.
Irmak kenar1 bitki Ortiisli, karisik orman toplulugu ve otsullar ise ¢ok diisiik miktarlardadir. Bu ¢alismada,
biyostratigrafik agidan 6nemli olan ve Erken Miyosen yasini belirten Leiotriletes maximus, Dicolpopollis
kockellii ve Platycaryapollenites sp. formlar1 kaydedilmistir. Cokelim siiresince, yogun bir yagis altinda, sicak
ve nemli iklim kosullar1 hitkiim stirm{istiir.

Bu ¢aligma 115Y409 numarali TUBITAK projesi tarafindan desteklenmektedir.

Anahtar Kelimeler: Miyosen, Kastamonu, palinoloji, linyit, paleoiklim
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PALYNOLOGY OF THE MIOCENE LIGNITE-BEARING SEDIMENTS FROM
SOUTHERN KASTAMONU
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ABSTRACT

Lignite-bearing sediments from southern Kastamonu are located at south of Cepni and Aspiras (Kayadnii)
villages, and show east-west direction. Pre-Miocene basement rocks are made up of Cretaceous ophiolitic rocks,
radiolarites and limestones. The Cretaceous units are unconformably overlain by Miocene sediments. The
volcanic sequence representing Pliocene in the region is unconformably overlain by the all units below it. The
Miocene sediments, which is the main subject of this study, start with basal conglomerates. An alternation of
yellowish limestone, grey to green claystone-marl, sandy limestone and lignit levels in different thickness occur
over the basal conglomerates. There exist two different coal companies, Ozal mining located at southeast of
Aspiras (Kayaénii) and Kayaonii mining located at south of Cepni. At Ozal mining, lignite-bearing succession
exhibits an alternation of fine-grained sediments and overlain by greyish yellowish mudshales and gypsum.
Lignites includes sulphur at Kayadnii mining show an alternation with greyish mudstones. Clayey limestones
and limestones are common through the upper sides of the succession.

Palynological data indicate, two different palynological assemblages. First assemblage was obtained from the
Kayadnii mining, mainly comprises the species of Leiotriletes. Trees and shrubs are mainly represented by high
percentages of Pinus haploxylon tip, undifferentiated Pinaceae ve Cupressaceae elements. Additionally,
palynological data also include aquatic plants, herbs, algae and marine dinoflagellate cysts, but in minor
amounts. Second assemblage, a rich coniferous forest (undifferentiated Pinaceae, Cupressaceae, Picea, Pinus
haploxylon type and Pinus diploxylon type) and some algae such as Botryococcus and Ovoidites indicating a
freshwater palaeoenvironment have been reported. In the coniferous forest, Abies, Podocarpus, Cedrus, Tsuga
and Cathaya are in low percentages. Osmunda forms the main spores. Broad leaved forest assemblage includes
Engelhardia, Castanea, Cyrillaceae-Clethraceae and Trigonobalanus. Swamp forest elements such as Nyssa and
Magnolia are represented by high percentages. In contrast Myrica in the swamp environment were in minor
amounts. Riparian plants, mixed mesophytic forest and herbs were scarce. In this study first assemblage includes
biostratigraphical marker species such as Leiotriletes maximus, Dicolpopollis kockellii, Platycaryapollenites sp.
which suggest an Early Miocene. Warm and humid palaeoclimate conditions under a dense rainfall prevailed
during the deposition of sediments.

This study has been supported by a TUBITAK project, grant code 115Y409.

Keywords: Miocene, Kastamonu, palynology, lignite, palaeoclimate
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PALEOIKLIM CALISMALARINDA MAGARA COKELLERININ
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Iklim ve insan arasindaki etkilesim iizerine yapilan ¢aligmalar, kiiresel 1smmanin bir sonucu olarak, giin gectikce
daha 6nemli hale gelmektedir. Gliniimiizde, arastirmacilar iklimsel projeksiyonlar gelistirerek, iklim degisikligi
krizinin gelecegini kesin olarak tahmin etmeye ¢aligmaktadirlar. Hassas modeller elde edebilmek i¢in ise giincel
meteorolojik gozlemlerin yani sira paleoiklim verilerine de (6r. buzul karotlari, gol, polen ve magara ¢okeli
kayitlar1) ihtiyag duyulmaktadir. Paleoiklim verileri, var olan iklim modellerini test etmek ve iklim degisikliginin
toplumlar iizerine etkisini anlamak i¢in son derece dénemlidir. Giincel kaynaklar, ¢evresel kosullarin Holosen
doénemi boyunca ¢ok sayida medeniyetin ¢okiisiinde (6r. Akad Imparatorlugu, Maya Toplumu) yikict etkileri
oldugunu gostermektedir.

Bu calismada, magara ¢dkellerinin paleoiklim ¢alismalarmda kullanimin1 gostermek amaciyla, Dogu Akdeniz
sicak noktasi ¢cevresindeki yayimlanmis veriler derlenmistir. Paleoiklim ¢alismalarinda, dikit, sarkit ve akma tas
gibi magara ¢okelleri son yillarda yaygin bir sekilde kullanilmaktadir. Bu g¢okellerin avantajlari, Uranyum
serileri yontemi ile giinimiizden 500.000 y1l dncesine kadar hassas sekilde yaslandirilabilmeleri ve ¢okelme
mekanizmalari ile magaralarin disindaki atmosferik kosullar1 kaydedebilmeleridir. Durayli izotoplar (T1*80 ve
[1BC) kullanarak magara ¢okellerinden sicaklik degisimleri, yagis, etkin nem, nem kaynagi, giines isinimi ve
magara lizerindeki bitki ortiisii (C3 ve C4 tipi bitkiler) hakkinda veri elde edilebilmektedir. Ancak bu ¢okellerin
avantajlarinin yani sira, magaraya damlayan su ile izotopik olarak dengede ¢6kelmis dikit bulmanin zorlugu gibi
bazi dezavantajlart da bulunmaktadir. Magara cokelleri, dezavantajlarina ragmen, paleoiklim calismalarinda
giinden giine artan bir kullanima sahiptir ve 6ne ¢ikan 6zellikleri sayesinde diger jeolojik malzemelerden (gol
sedimanlari, buzul karotlari, aga¢ halkalar1 vb.) daha fazla tercih edilmektedirler.

Anahtar Kelimeler: Dikit, iklim degisikligi, magara ¢okelleri, paleoiklim
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USAGE OF CAVE DEPOSITS IN PALAEOCLIMATE STUDIES: PEARLS AND
PITFALLS
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aAkdeniz University, Faculty of Engineering, Department of Geological Engineering, 07058, Antalya, TURKEY
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ABSTRACT

Studies on climate and human interactions are getting more prominent as a result of the global warming. Today,
researchers are developing climate projections and trying to estimate the future of the crisis accurately. In order
to get more precise models, it is necessary to acquire paleoclimate data (i.e. ice core, lake, pollen and
speleothem records) in addition to modern meteorological observations. Paleoclimatic data is vital to test
climate models and to understand climate change effects on societies. Current literature represents that the
environmental conditions have crucial effects on collapses of many human civilizations through the Holocene
epoch (e.g. Akkadian Empire, Maya Civilization).

In this study, to show that usage of cave deposits in paleoclimatic research, the data has been already published
were reviewed, especially around the Eastern Mediterranean hot spot. Cave deposits such as stalagmite,
stalactite and flowstone have been used widely in recent years. Their advantages are that they can be dated
precisely with Uranium series until 500000 years BP and they could record the atmospheric conditions outside
of the caves owing to their precipitation mechanism. Using the stable isotope, 780 and [1*C, we can obtain
proxies for temperature changes, precipitation, effective moisture, moisture source, insolation and vegetation
cover on cave (C3 and C4 type plants). However, there are some disadvantages like to find a stalagmite which
was precipitated under isotopically equilibrium conditions with drip water. Nevertheless, speleothems have
increasing usage in paleoclimate studies day by day and they are preferred more than other geological materials
(lake sediment, tree ring etc.) due to their prominent features.

Keywords: Stalagmite, climate change, cave deposits, palaeoclimate
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SICAK CERMIK SIRT TiPi TRAVERTENLERINDE FOSIiL BULGULARI VE
OLASI HOMINID iZLERI, SIVAS, ORTA ANADOLU, TURKIYE
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Sicak Cermik (Sivas) Orta Anadolu’da bulunan 6nemli bir jeotermal ve traverten alanidir. Bélgede bulunan
travertenlerin  biiyiik ¢ogunlugunu travertenlerin morfolojik siniflamasma gore sirt tipi travertenler
olusturmaktadir. Traverten alanimnin Tepe Cermik olarak adlandirilan béliimiinde bulunan K-G dogrultulu bir sirt
tipi traverten iizerinde bulunan ¢atlak ekseninde, tektonik kuvvetlerin denetiminde gelismis olan dolgu igerisinde
Equus caballus sp, Cervidae ve bol miktarda farkli canlilara ait fosil olusumlari saptanmustir. Bu bulgular
fosillerin bulundugu bu sirt tipi travertenin alisilmisin disinda tektonik kuvvetler ile baglantili ve bu kuvvetlerin
denetiminde gelismis farkli bir fosillesme ortami olusturdugunu géstermektedir. Inceleme alanindan alman
fosillerin C** analizleri ile fosillerin 43.000 yildan daha yasli olduklarini belirlenmistir. Catlak ekseninde en son
olusmus bantli traverten Orneginin yasinin ise U/Th yas analizi sonucunda 278.540 +18,436 yil oldugu
saptanmustir. Bu nedenle dolgu igerisinde bulunan fosillerin yaslarinin 43.000 ile 278.540 +£18,436 y1l arasinda
oldugu diisiiniilmektedir. Bu sirt tipi travertenin ¢atlak eksenindeki dolgu igerisinde bulunan bol miktardaki
perissodactyla ve artiodactyla fosillerinin bdlgeyi avlanma ya da konaklama alani olarak se¢mis oldugunu
diistindiigiimiiz Hominid varligimi isaret etmis olmasi muhtemeldir. Catlak eksenindeki Equus caballus sp. ve
Cervidae fosil ornekleri kurak ve soguk gecen glacial donemde Anadolu’nun biyiik bir bolimiinde ¢6liimsii
steplerle kaplanmis paleocografyanin bulundugunu isaret etmektedir.

Anahtar Kelimeler: Sivas Sicak Cermik, traverten, Cervidae, Equus caballus sp., Hominidae
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FOSSIL FINDINGS FROM THE SICAK CERMIK FISSURE RIDGE-TYPE
TRAVERTINES AND POSSIBLE HOMINID TRACKS, SIVAS, CENTRAL
ANATOLIA, TURKEY

B. Levent MESCI?, Ahmet Cem ERKMAN®, Halil GURSOY?, Orhan TATAR?
aCumhuriyet University, Faculty of Engineering, Department of Geological Engineering 58140 / Sivas, Turkey
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ABSTRACT

Sicak Cermik (Sivas) is an important geothermal and travertine area in Central Anatolia. Most of the travertines
in the region are fissure ridge-type travertines according to the morphological classification of the travertines.
Fossil formations of Equus caballus sp, Cervidae and other abundant fossils were found in the fill, which was
developed under the control of the tectonic forces, along the crack axis on a fissure ridge-type travertine of a N-
S lineament located in the area called “Tepe Cermik” of the travertine area. This fissure ridge-type travertine,
where these fossils are found, shows a different fossilization environment developed and controlled by unusual
tectonic forces. C* analyzes of fossils from the study area indicate that fossils are older than 43,000 years.. The
age of the most recent banded travertine sample on the crack axis was found to be 278.540 + 18,436 years as a
result of U/Th age analysis. For this reason, it is thought that the ages of the fossils in the fill are between 43,000
and 278,540 + 18,436 years respectively. It is possible that the abundant amount of perissodactyla and
artiodactyla fossils found in the fill of the ridge-type travertine have pointed to the presence of Hominid, which
we consider to be the site of hunting or accommodation for Hominids. Equus caballus sp. and the Cervidae fossil
specimens found in the fill of crack axis indicate that there was a paleogeography covered with tundra
environment in a large part of Anatolia during the dry and cold glacial period.

Keywords: Sivas Sicak Cermik, travertine, Cervidae, Equus caballus sp., Hominidae
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YAZIHAN (MALATYA) CiVARININ iSTATIKSEL DEPREM RiSK ANALIZi
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Bu ¢aligma ile deprem olus zamanlarinin karma dagilim yaklagimi kullanilarak, daha sonraki meydana gelecek
depremlerin ardisik deprem olus zamanlari i¢in olasilik hesaplart yapilmistir. Bu sekilde yapilan deprem risk
analizlerinde Weibull, Lognormal, Gama ve Exponential dagilim modelleri kullanilmaktadir. Kullanilan veri
setine gore bu dagilim modelleri ile yapilan ¢alismalarda, KS ve RMS degerleri ile modellere ait birikimli
dagilim fonksiyon grafikleri incelenerek veri setine en uygun dagilim modelinin hangisi oldugu belirlenerek
istatistikel deprem risk analizleri gergeklestirilmektedir. 1900-2006 yillar1 arasinda Yazihan (MALATYA)
civarinda meydana gelen depremler veri seti olarak kullanilmistir.

Anahtar Kelimeler: Deprem, istatistiksel dagilim modelleri, istatistiksel risk analizi, Yazihan
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ABSTRACT

In this study, the probability distributions of successive earthquakes were calculated by using the mixed
distribution approach of earthquake occurrence times. Weibull, lognormal, Gamma and Exponential distribution
models are used to the earthquake risk analysis. KS and RMS values and cumulative distribution function graphs
are examined and statistical earthquake risk analysis is performed by determining which is the most suitable
distribution model. Between 1900 and 2006, earthquakes in the vicinity of Yazihan (MALATYA) were used as

data sets.

Keywords: Earthquake, statistical distribution models, statistical risk analysis, Yazihan
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FBFZ UZERINDE YER ALAN INCIRKOY-OREN (FETHIYE - MUGLA)
YORESININ JEOLOJIK VE TEKTONIK OZELLIKLERININ UZAKTAN
ALGILAMA YONTEMI iLE iINCELENMESI

_ Ugur DOGAN?, Erol OZER®
aMersin Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii
(udgn@mersin.edu.tr)
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Mugla ili Fethiye Ilgesi kuzeyinde yer alan Incirli ve Oren Kdyleri civarinda yapilan bu galismada Landsat 7
ETM+ uydu goriintiisi ve ASTER Sayisal Yiikseklik Modeli kullanilarak bdlgenin tektonostratigrafisi
aciklanmaya ¢alisilmustir. ilk olarak Landsat uydu gériintiisii iizerinde goriintii zenginlestirme islemleri yapilarak
yorumlamaya hazir hale getirilmis daha sonra elde edilen goriintiiler arazi ¢aligmalari 1g1§inda yorumlanarak
jeoloji haritasi olusturulmustur.

Calisma alanina ait sayisal yiikseklik modeli ve topografik haritalardan iiretilmis kabarti haritalar1 kullanilarak
gorsel ve otomatik (Hough Doniisiimii) olarak ¢izgisellik ¢ikarimi islemleri sonucunda ¢alisma alani icerisindeki
cizgisel yapilar ortaya konmustur. Cizgiselliklerin sol yonlii dogrultu atimli Fethiye — Burdur Fay Zonu

igerisinde basing gerilmesine paralel gelisen normal faylar oldugu sonucuna varilmistir.

Anahtar Kelimeler: Uzaktan algilama, Fethiye-Burdur Fay Zonu, landsat, tektonizma
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RESEARCH OF GEOLOGICAL AND TECTONIC PROPERTIES OF FETHIYE —
BURDUR FAULT ZONE’S INCIRKOY — OREN (FETHIYE — MUGLA) AREA BY
USING REMOTE SENSING METHOD
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ABSTRACT

With this research which is done near Incirli and Oren villages at north of Fethiye district of Mugla, Landsat
and ASTER digital elevation model which considers study area are used to interpreted techtonostratigraphy of
the region. Firstly, image enhancement processes are done on satellite images to prepare for interpretation.
Than by using field study knowledge and remote sensing data geological map has been produced.

By using relief maps which have been produced from digital elevation model and topographic maps, lineament
extraction processes are done visually and automatically (Hough Transform) and as result linear structures

which are inside the study area have been presented. It’s observed that the lineaments should be normal faults
which are parallel to pressure strain inside (left lateral strike slip fault) Fethiye Burdur Fault Zone

Keywords: Remote sensing, Fethiye-Burdur Fault Zone, landsat, tectonics
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BOLAY (KONYA) CIVARININ TEKTONO-STRATiGRAFISi
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Orta Toroslarin jeolojik &zelliklerini igeren inceleme alaninda, birbirleri ile tektonik dokanakli, stratigrafi,
yapisal ve metamorfizma 6zellikleri agisindan farkli ortam kosullarini yansitan stratigrafi birimlerinden olusan
Aladag, Bolkar Dag1 ve Bozkir birlikleri yer almaktadir. Aladag ve Bolkar Dagi birlikleri, Geg Devoniyen-Geg
Kretase araliginda ¢okelmis baslica self tipi karbonat ve kirmtili kaya birimleriyle Senoniyen yash olistolit ve
olistostromal yapilight denizel kirintililardan olusmakta olup, tamami inceleme alaninda yer almayan Geyik dagi
birligine ait Liitesiyen yash denizel kirintililarin {izerinde, yatay naplar halinde yer almaktadir. Birbirleriyle
benzerlik gosteren bu iki tektonik birlik stratigrafi, metamorfizma ve yapisal dzellikleri agisindan farkliliklar
gostermektedir. Bozkir Birligi, Triyas-Kretase araliginda ¢okelmis havza, yamag ve daha az oranda platform
¢okelleriyle, bazik deniz alti volkanitleri, tiif, diyabaz, serpantinit vb. kayalarn degisik boyutlarda blok ve
dilimlerini kapsayan biiyiik bir karisik (melange) goriiniimiindedir. Ge¢ Maastrihtiyen-Erken Eosen araliginda,
Geyik dag1 ve Aladag birliklerinin arasinda ofiyolit, spilitik volkanit arakatkili pelajik kiregtaglarmi kapsayan "
Ofiyolitik Melanj" ile temsil edilen dar ve kisa Omiirlii bir okyanus havzasinm yer aldigi diisiiniilmektedir.
Karisik Geyik dagi birligi ile Bolkar dagi ve Aladag birlikleri arasinda, degisen kalinlikta tektonik dilimler
halinde bulunmaktadir. Birliklerin stratigrafik ozellikleri ve birbirleri ile iliskileri g6z O&niinde
bulunduruldugunda; (a) Erken Triyas-Senoniyen araliginda, giineyden kuzeye dogru Geyik dagi, Aladag, Bolkar
dag1 ve Bozkir birligi seklinde bir dizilimle, platformdan okyanusa uzanan bir havzayr olusturduklari; (b) Kuzey
Tetis Okyanusu olarak adlandirilabilecek olan bu havzanin Ge¢ Senoniyen’de kapanmasina bagli olarak, Bozkir
birliginin kendi iginde dilimlenip, Bolkar dagi ve Aladag birliklerini iizerledigi; (c) Aladag ve Bolkar dag
birliklerinin, lerdiyen sonunda kapanan havzanin ofiyolitleriyle birlikte, sirtlarinda Bozkir Birligini de tasiyarak
Geyik dag birligi tizerine tektonik olarak tasindigi diistiniilmektedir.

Anahtar Kelimeler: Taskent, stratigtafi, tektonik
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ABSTRACT

The tectonic units, which are known namely as Aladag, Bolkar and Bozkir units of investigated areas are crop
out in the central Taurides, have tectonic contact relations one another and individually has different rock units
that were formed in different environmental conditions indicative with their stratigraphical, structural and
metamorphism characteristics. Aladag and Bolkar Dagi units, which mainly made up of late Devonian-late
Cretaceous shelf type carbonates and detritics and Senonian age marine clastics comprising olistoliths and
olistostromes, are seen as horizontal nappes on the Lutetian age marine clastics belongs to Geyikdag unit that
whole part of it can not be seen in the area. These two tectonic units which have similar aspects, shows
difference each other with their stratigraphy, metamorphism conditions and structural properties. The Bozkir
unit looks like a mega mélange and is represented by Triassic-Cretaceous basin-slope and less platform
sediments and also represented by different size of blocks and slices derived from basic submarine volcanics. It
is thought that an oceanic basin were formed between Geyik dagi and Aladag units represented by ophiolitic
mélange including ophiolites, pelagic carbonates interbedded with syphilitic volcanics during the late
Maastrichtian-Early Eocene period. The mélange is seen as tectonic slices with different thicknesses between
Geyik dagi, Bolkar dagi and Aladag tectonic units. By interpreting the stratigraphical properties and
relationships of the tectonic units with one another; (a) during early Triassic-Senonian Geyikdagi, Aladag,
Bolkar and Bozkuwr units arranged in order from South to the North formed a basin starting from platform to the
deep marine-ocean; (b) related to the closing of the basin, which could be named as Northern Neo-Tethys ocean,
during late Senonian, the Bozkir unit initially sliced and thrusted onto the Bolkardag: and Aladag units; (c) It is
thought that, the Aladag and Bolkar dagi units with the ophiolites of the closing basin by the end of llardian, and
also by carrying the Bozkir unit on top, all tectonically emplaced onto the Geyikdagi unit.

Keywords: Tagskent, stratigraphy, tectonic
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DUMANLI-DUZICI MEVKIi SiISMIK MiKROBOLGELEME VE DEPREM
RiSK ANALIZI CALISMALARI

Bugra Han COMULU?, Hatice KARAKILCIK"
2Adana Biiyiiksehir Belediyesi
Cukurova Universitesi, Jeoloji Miihendisligi Boliimii, Adana, Tiirkiye
(bugrahancomulu@gmail.com)
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Bu calisma Osmaniye ili-Diizici Ilgesi Giimiiskdy-Dumanli Mevkiinde olusabilecek depremlerin etkilerini belirlemek
amaciyla yapilmistir. Bu amagla Kandilli Rasathanesinden aletsel donem verileri elde edilmistir. Ayn1 zamanda ¢alisma
sahasinda sismik yontem kullanarak sismik kirilma verileri elde edilmistir. Caligma sahasinda yapilan ‘Sismik
Mikrobélgeleme Olgiimleri’ ile bu bolgede olabilecek deprem ozellikleri ve olabilirligi géz oniine alinarak veriler
degerlendirilmistir. Bunun sonucunda; zemin tabakalarinin davranisi ve yapilan etkileyecek deprem kuvvetlerinin
inceleme bolgesi i¢indeki degisimi belirlenmistir. Bu ¢alisma Diizi¢i sehir merkezinin kuzey-dogu kisminda yer alan
yaklagik 10 km? lik bir alan1 kapsayan Giimiiskéy-Dumanli yerlesim bolgesinin sismik mikrobdlgelemesini jeoteknik
acidan belirlemek amaciyla yapilmistir. Calisma sahasinda farkli profillerde sismik kirilma ve rezistivite (DES) 6l¢timleri
yapilmistir. Sismik veriler Doremi V.1.3.1 yazilimiyla alimmugtir. Kirllma 6lglimlerinde profil uzunlugu 60 m, ofset
aralign da 5 m almmistir. Sismik kirilma olciimleri GeoSeis programinda gerekli siizgegleme-veri islem yapilarak
giirliltiiden ve istenmeyen sinyallerden arindirtlmis Seisimager yazilimiyla degerlendirilmistir. Bunun sonucunda; zemin
dogal titresim periyodu, zeminin deprem biiyiitmesi ve farkli derinliklerdeki kayma dalgasi hizlarinin yer aldigi sismik
mikro bdlgeleme degerleri bulunmustur. Rezistivite ¢alismasinda Schlumberger elektrod araligi kullanilmis ve AB/2 = 30
m kadar olan acilimlarda veri almmustir. Rezistivite verileri IPWIN ve IP2WIN programinda degerlendirilmistir. Bunun
sonucunda yeraltinin jeoelektrik haritasi elde edilmistir. Calismanin sonucunda, ¢alisma alaninin genelinde yiizeye yakin
derinliklerde kayma dalgasi hizi ortalama 364 m/s elde edilmistir. Ayn1 zamanda aletsel donem magnitiid degerleri
kullanilarak hazirlanan ‘Deprem Risk Analizi’ ile ¢aligma alan1 ve gevresinin, depremsellik-Poisson olasilik dagilimu ile
‘Kayma Dalga Hizi’'nin ile uyumlu oldugu saptanmistir. Sonug olarak, ¢alisma alaninda gelecekte planlanan yapilarin
sinif ve Ozelliklerinin, ¢aligma bdlgesine ait deprem biiyiikliikleri ve sismik risk analiz potansiyeli gézoniine alinarak
projelendirilmesinin gerekliligi ortaya konmustur.

Anahtar Kelimeler: Mikrobolgeleme, rezistivite, sismik
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SEISMIC MICROZONATION AND EARTHQUAKE RISK ANALYSIS STUDIES
OF DUMANLI-DUZICI REGION

Bugra Han COMULU?, Hatice KARAKILCIK®
2Adana Metropolitan Municipality
®Cukurova University, Department of Geological Engineering, Adana, Turkey
(bugrahancomulu@gmail.com)

ABSTRACT

This study was carried out in order to determine the effects of the earthquakes that may occur in Giimiigkéy-
Dumanli site in llmani-Diizi¢i District of Osmaniye. For this purpose, instrumental data from Kandilli
Observatory was obtained. At the same time, seismic refraction data were obtained by using seismic method in
study area. Seismic microzonation measurements made in the study area were evaluated by considering
earthquake characteristics and possibility of this region. Hereby; the behavior of the soil layers and the
variation of the earthquake forces affecting the structures within the study area are determined. In this study,
seismic microzonation of Giimiiskoy-Dumanh settlement area covering an area of approximately 10 km? located
in the north-eastern part of Diizi¢i town center was made to determine from geotechnical point of view. Seismic
refraction and Resistivity (DES) measurements were performed on different profiles in the study area. Seismic
data were obtained with Doremi V.1.3.1 software. The profile length is 60 m and the offset range is 5 m. The
seismic refraction measurements were evaluated by Seisimager software, which was filtered from noise and
unwanted signals by performing necessary filtering-data processing in the GeoSeis program. As a result; ground
natural vibration period, earthquake magnification of the ground, and seismic microzonation values at different
depths of shear wave velocities. The Schlumberger electrode interval was used for the resistivity study and data
were taken at the expansions up to AB/2 = 30 m. Resistivity data are evaluated by the IPWIN and IP2WIN
programs.Consequently, the underground geoelectric map has been obtained. As a result of this study, the slip
wave velocity at the depth near the surface of the working area in general was 364 m/s. In addition to that, it
was seen that the study area and its surroundings were compatible with the 'Seismic Wave Velocity' with the
seismicity-Poisson probability distribution and 'Seismic Risk Analysis' prepared using the instrumental
magnitude values. Last of all, the characteristics of the structures planned to be planned in the study area should
be projected considering earthquake magnitudes and seismic risk analysis values belonging to the region.

Keywords: Microzonation, resistivity, seismic
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AYDINCIK-DURUHAN (MERSIN) ARASININ ONEMLI STRATIGRAFi
OZELLIKLERIi

Ahmet TURAN?
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Aydincik-Duruhan arasinda, Toroslar’m allokton dilimlerinden Aladag Birligi veya Hadim Napma ait
Devoniyen-Kretase istifleri yiizeyler. S6z konusu bu istifler, ayn1 zamanda Orta Toroslar’in en {ist allokton
tektonik dilimidir. Hadim Napi Geg¢ Devoniyen yash ve dolomit-resifal kiregtasi-kuvarsit-seyl igerikli
Asarlikyaylas1 formasyonuyla baslar. Uzerine bol fuzulinli, mercanl, krinoidli, brakiyopodlu kiregtasi-kuvarsit
ardalanmasi seklindeki Yaricak formasyonu uyumlulukla gelir. Daha iistte yine uyumlu olarak Girvanella’h
onkolitik karbonatlarla baslayip, bol fuzulinli ve krinoidli kiregtaslariyla devam eden Erken Permiyen yash
Arpalik formasyonu goriiliir. Bir agmim yiizeyi iizerinde baslayan Ust Permiyen istifleri, kuvarsitle baslayip
seyl-kuvarsit ara tabakali, kit foraminiferli, bol algli kiregtas: seklinde devam eden Kusakdagi formasyonu ile
temsil edilir. Kusakdagi birimi, stromatolitli-oolitli karbonat yapiligh ve Erken Triyas yash Gokcepinar kirectasi
ile uyumlu olarak ortiiliir ve bu kiregtaginin iistiine de alacali renkli, bol bivalvli, seyl-marn-killi kirectast
yapilisli, Alt-Orta Triyas istiflerinden olusan Goztas1 formasyonu gelir.

Orta Triyas’tan sonra Erken Kimmeriyen fazi ile kivrilip yiikselen bolgede, Liyas-Malm siirecinde, kizil renkli
cakiltasi-kumtasi-camurtagsi bilesenli Camici ve alacali renkli camurtasi-seyl-killi kirectas1 yapilish Dedebeleni
formasyonlari, bibirleriyle yanal ve diisey gecisli olarak cokelip alttaki birimleri de agili uyumsuz olarak
ortmiislerdir. Bu karasal-yar1 karasal formasyonlar, sig karbonat selfinde olusmus dolomit-dolomitli kirectasi-
kirectasi igerikli ve Malm-Kretase yasli Cihandere formasyonu ile ortiiliir. Neritik Cihandere karbonatlarinin en
st seviyelerini olusturan rudistli ve Orbitoides’li kirectaslar1 ise, yine Maastrihtiyen yasli olan Hasancik
formasyonunun ¢ortlii-Killi-siltli karbonalardan yapilmis, pelajik ¢okelleriyle uyumlu bir sekilde tistlenmektedir.
Aydincik bolgesinin tim temel birimlerini, bol fosilli neritik karbonatlardan yapili ve Burdugaliyen yashh Mut
formasyonu, acili uymsuzlukla 6rtmiistiir.

Anahtar Kelimeler: Aladag Birligi, Hadim Nap1, Devoniyen-Kretase istifleri
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MAINLY STRATIGRAPHY PROPERTIES BETWEEN OF THE AYDINCIK AND
DURUHAN (MERSIN)

Ahmet TURAN?

aSelcuk University, Faculty of Engineering, Department of Geological Engineering | KONYA
(aturan@selcuk.edu.tr)

ABSTRACT

There are Devonian-Cretaceous sequences of the Aladag Unit or Hadim Nappe, exposed as tectonic slices in
around the Aydincik. The sequences correspond at the uppermost allochthonous unit in the Central Taurides. In
the area stratigraphic sequence begins by Asarlikyaylasi formation of Upper Devonian which made up of
dolomitic limestone, with coral-crinoid and brachiopod limestone lenses, quartzite and shale. The Upper
Devonian sequences are covered with Carboniferous aged Yaricak formation, which contains, with alternations
of limestone-quartzite plentiful fossiliferous. The Arpaltk formation is represented by oncholitic limestones
formed by Girvanella algal at the bottom, and limestone containing abundant crinoid and fusulinid at the top.
Early Permian Arpalik formation overlied by Late Permian Kusakdagi formation disconformably. At the
bottom, the Kusakdag: formation starts with quartzite, and continues with limestones including abundant algal,
rare foraminifera and macrofossil with shale-guartzite intercalations. Early Triassic Gokeepinar formation is
made up of oolitic-stratmatolithic limestone, and conformably overlied the Late Permian sequences. Gokgepinar
formation shows transition to Early-Middle Triassic the Goztasi formation with shales, marls and bivalve
fossilliferous clayey limestone. The fully deposits were covered with an angular unconformity by molassic
deposits with terrestrial-semiterrestrial character during Liass-Malm, which were possibly resulted from folding
and uplifting processes by the Early Cimmerian orogeny phase. Lias-Dogger terrestrial Camigi formation is
made up of corarse clastics, which is covered by Dogger-Malm Dedebeleni formation including thin clastics
with semi-terrestrial character. Stratigraphic sequence continues with Malm-Late Cretaceous Cihandede
formation, which is made up of dolomite, and limestone. With shelf environment the Cihandere formation was
covered by the Hasancik formation as conformable, is represented by pelagic sequences with cherty-clayey-silty
carbonates. In the Aydincik area the whole sequences were covered by the Mut formation (Burdigalian aged) as
unconformable, is represented by neritic carbonates with abundant fossilliferous.

Keywords: Aladag Unit, Hadim Nappe, Devonian-Cretaceous sequences
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BESNI-KAHTA (ADIYAMAN) CIVARINDA YER ALAN PALEOJEN-
NEOJEN ISTIiFININ OSTRAKOD FAUNASI VE ORTAMSAL YORUMU
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Inceleme alani, Adiyaman ilinin kuzeybatisinda yer alan Kahta, Besni ilgeleri civaridir. Bolgede Kretase yash
temel tizerinde diskordan olarak Geg Paleosen-Eosen yagli kiltast marn, kumtagi diizeyleri (Germav formasyonu)
yer almaktadir. Paleosen-Eosen birimleri iizerine diskordan olarak Erken Miyosen yasl resifal kirectaslart (Firat
Formasyonu) gelmektedir. Bu birimin iizerinde uyumsuz konumda kumtasi, marn, tiifit diizeylerinden olusan
Geg Miyosen yasl birim (Selmo Formasyonu) yer almaktadir.

Calisma alaninda Germav ve Selmo Formasyonlarinim kum-kil ve silttasi seviyelerinden 3 adet referans kesit
olgiilmiistiir. Bu kesitlerden alman yikama orneklerinden elde edilen ostrakodlarin 22 cinsi ve 39 tiiri
tanimlanmistir. Tanimlanan ostrakod faunasi ile inceleme alaninin paleoortamsal yorumu yapilmis, Paleosen-

Eosen’de epineritik ve infraneritik, Ge¢ Miyosen’de ise tatli su ortam kosullarinm hiikiim siirdiigii belirlenmistir.

Anahtar Kelimeler: Besni, Ostrakod, paleoortam, Paleojen-Neojen
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ENVIRONMENTAL INTERPRETATION AND OSTRACODA FAUNA OF
TERTIARY SEQUENCE IN THE VICINITY OF KAHTA-BESNI (ADIYAMAN)
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ABSTRACT

Study area is located around Kahta and Besni villages, northwestern of Adiyaman. Claystone, marl and
sandstone layers of the Late Paleocene-Eocene age (Germav formation) unconformably rest on the Cretaceous
basement rocks. Paleocene-Eocene units overlain discordantly by early Miocene reef carbonates (Firat
formation). This early Miocene unit is unconformably overlain by sandstone, marl and tuffite layers (Selmo
formation) of late Miocene units.

The three measured sections were sampled from sand-clay and siltstone level of Germav and Selmo Formations
in the study area. 22 genera and 39 species of ostracods determined from washing samples collected from the
measured sections. The Paleoenvironmental interpretation of the study area was determined by the described
ostracod fauna, It has been determined that epineritic-infraneritic environment conditions prevail in Paleocene-
Eocene and also freshwater conditions prevail in late Miocene.

Keywords: Besni, Ostracoda, paleoenvironment, Pelogene-Neogene
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NEVSEHIR KUZEYINDE (ORTA ANADOLU-TURKIYE) KIRSEHIR MASIFI
ORTU BIRIMLERININ STRATiIGRAFISi VE JEOLOJIK EVRIiMi

. Ramazan DEMIRCIOGLU®
3]l Afet ve Acil Durum Miidiirliigii, 68100 Aksaray, Tiirkiye
(ra.demircioglu@gmail.com)
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Nevsehir kuzeyinde temeli Paleozoyik-Mesozoyik yasli Kirsehir Masifi’ne ait gnays, kuvarsit, amfibolit ve
mermerler ile bunlar1 kesen Geg Kretase yasl siyenit ve andezitler olusturur. Paleosen-Eosen yash Ayhan grubu,
masifin ortii kayaglarinimn ilk toplulugudur.

Ayhan grubu alttan iste dogru birbirleriyle yanal ve diisey gecisler sunan, 1- Paleosen yasli aliiviyal yelpaze ve
akarsu c¢okellerinden olugmus Saytepe Formasyonu, 2-Sig denizel (golsel?) kirmtililar ve stromatolitli
kiregtaslarmdan yapili Ust Paleosen-Alt Eosen Esefin Formasyonu, 3-S1 denizel-lagiiner dzellikli ince kirmtili
ve karbonatlardan olusan Alt-Orta Eosen, Kubaca Formasyonu, 4-Karasal-sig denizel kirntili kayaglardan
olusmus Alt-Orta Eosen, ilicek Formasyonu, 5-agik denizel ortamm yansitan kirmntili ve kirectasi ardalanmasi
seklindeki Alt-Orta Eosen, Alich Formasyonu, 6-Flis karakterli kirmtili kayaglardan yapili Orta Eosen, Lalelik
Formasyonu ve en istte 7-S1§ denizel resifal ortam kosullarin1 yansitan Liitesiyen yasli Altipmar
formasyonundan olusmustur. Bu grup, akarsu-gél ve bataklik ortamlarmi yansitan Oligosen?-Orta Miyosen yasl
Kiz1l6z Formasyonu tarafindan agili uyumsuz olarak ortilmektedir. Ayhan havzasma ait bu birimler agili
uyumsuz olarak Yaylacik grubuna ait Ge¢ Miyosen yash golsel, karasal ve volkanoklastikler tarafindan
ortiillmektedir. Ortii birimlerinin {igiincii toplulugu olan Ust Miyosen-Pleyistosen yasli Avanos grubuna ait
karasal kirmtililar ve bazaltik volkanitler yukarida deginilen biitiin birimleri uyumsuz olarak &rter. Inceleme
alaninin en geng birimlerini ise Kuvaterner yasgli yamag¢ molozu, aliivyon ve travertenler olusturur.

Bolgede Paleosen-Orta Eosen doneminde genelde genislemeli bir yay-ardi havzada karasal-denizel 6zellikli
Ayhan grubuna ait kayaclar ¢okelmistir. Ge¢ Eosen'den itibaren kompresyonel bir tektonik rejim altinda Ayhan
grubuna ait kayaclar deforme olmus, bindirmeli-ekayli yapilar kazanarak yiikselmis ve bolgede molas tipi
karasal ¢okeller depolanmistir. Orta- Geg Miyosen'e kadar etkinligini siirdiiren sikigmali tektonik rejim Geg
Miyosen’den itibaren yerini genislemeli bir tektonik rejime birakmis ve blok faylanmalarla yorede Neotektonik
doneme iliskin karasal havzalar olusmustur.

Anahtar kelimeler: Kirsehir Masifi, Paleosen-Eosen, Ayhan Grubu, yay-gerisi havza, filis
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THE KIRSEHIR MASSIF IN THE NORTH OF NEVSEHIR (CENTRAL
ANATOLIA-TURKEY)
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(ra.demircioglu@gmail.com)

ABSTRACT

In the north of Nevsehir (Central Anatolia) the basement is made up of Palaeozoic-Mes0zoic gneiss, quartzite,
amphibolite and marble of Kirsehir Massif and Late Cretaceous syenite and andesite that were intruded into
them. Paleocene-Eocene Ayhan group is the oldest cover rocks of the Massif.

The Ayhan Group is composed of the seven units which is interfinger vertically and laterally with each other.
These are, from bottom to top, 1- Paleocene Saytepe formation which includes alluvial fan and river deposites,
2-Upper Paleocene-Lower Eocene Esefin formation that is made up of shallowsea (lacustrine?) clastics and
stromatolithic limestones, 3- Lower-Middle Eocene Kubaca formation composed of shallowsea-lagoonar fine
clastic sand-carbonates, 4-Lower-Middle Eocene Ilicek formation including continental and shallow- sea
clastics, 5- Lower-Middle Eocene Aliglt formation which is interbedded openmarine clastics and limestones, 6-
Middle Eocene Lalelik formation which is flyschoid type clastics and finally, 7- Reefall limestones of Lutetian
Altipmar formation. This group is unconformably overlain by thick continental (viver, lacustrine and swamp
deposits) rocks of Oligocene?-Middle Miocene Kiziloz formation. Upper Miocene Yaylacik group is resting on
the rocks of the Ayhan basin and includes lacustrine rocks, continental clastics and volcano-clastics. All above
mentioned units are unconformably overlain by the continental clastics and basalt flows of the Upper Miocene-
Pliocene Avanos group which is the third unit of the cover. The youngest units of the studied areas are the
Quaternary alluvium, talus and travertine.

Continental and marine rocks of the Ayhan group were deposited in an extensional back-arc basin during the
Paleocene to Middle Eocene time. From the late Eocene and onwards the basin was affected by the
compressional tectonic movements which have caused the deformation, folding and imbricated thrusting of the
rocks of the Ayhan group. Crustal shortening and uplifting in the region, resulted in deposition of molas type
thick continental rocks during the Oligocene to the Middle Miocene time. The compressional tectonic regime
lasted until the early Late Miocene time, then an extensional tectonic regime has prevailed in the region since
the late Miocene and onwards, causing formation of mainly NW-SE trending intra-continental basins.

Keywords: Kirsehir Massif, Paleocene-Eocene, Ayhan Group, back-arc basin, flysch
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ANALIZI; CAYRAZ KESITi (HAYMANA-ANKARA)
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Foraminiferlerin ¢esitligi ve dagilimini, sicaklik, tuzluluk, derinlik, besin kaynagi ve oksijen gibi farkli ¢evresel
kosullar tarafindan kontrol edilmektedir. Bundan dolayir ait olduklart dénemin ortam kosullarinin ortaya
konulmasinda kullanilan &nemli araglardan biridir. Bu ¢alismada s6z konusu g¢evresel kosullarin biyometrik
parametreler iizerindeki etkisini degerlendirmek igin I¢ Anadolu'da Liitesiyen-Bartoniyen yash Cayraz
Formasyonunun bentik foraminifer biyostratigrafisi ve Cayraz kesiti boyunca biyometrik degisimleri
incelenmistir. Cayraz formasyonu Haymana'nin kuzey dogusunda gozlenmekte olup, genelde killi, kumlu
kiregtasi, marn ve kumtagi tabakalarinin ardalanmasindan olusmaktadir. Cayraz formasyonu karakterize edecek
sekilde 215 metre kanlinliginda Cayraz 6l¢iili stratigrafik kesiti 6l¢iilmiistiir. Cayraz kesiti boyunca, 4 cins ve 11
tir tammlanmustir; Alveolina sp., Assilina exponens, Nummulites aturicus, Nummulites beaumonti, Nummulites
discorbinus, Nummulites gizehensis, Nummulites maximus, Nummulites perforatus, Nummulites pinfoldi,
Nummulites praeaturicus, Nummulites ptukhiani, Nummulites striatus, ve Discocyclina sp. Buna icerige gore,
Liitesiyen-Bartoniyen yasli Cayraz formasyonu bes iri s1g bentik foraminifer zonu (SBZ 14, 15, 16, 17 ve 18) ile
temsil edilmektedir.

Cayraz kesitinden elde edilen Assilina exponens, Nummulites aturicus, Nummulites beaumonti, Nummulites
maximus ve Nummulites perforatus bireylerinin A ve B formlar1 biyometrik olarak incelenmistir. Bu amag i¢in
kavkinin maksimum ¢ap1 (d), kavkinin maksimum kalinlig1 (t), tur sayist (s), ilk loca yiiksekligi (hi), ilk loca
genisligi (li), son turda loca yiiksekligi (hs), son turda loca genisligi (Is), ilk turda loca sayisi (Si), son turda loca
sayist (Ss) ve ilk loca cap1 gibi on farkli biyometrik parametre dlgiilmiistiir. Kavki drneklerine ait maksimum
kalinliklar kesit boyunca dar bir aralikta degisirken, kavkilarin maksimum c¢aplarin olduk¢a genis bir aralikta
dalgalanma goéstermektedir. B-formlarina ait maksimum ¢ap degeri 15.69 mm ulasabilirken, A-form bireylerin
maksimum ¢ap degerleri 3.34 ile 5.70 mm arasinda degismektedir.

Anahtar Kelimeler: Cayraz Formasyonu, Eosen, bentik foraminifer, biyometrik, biyostratigrafi
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ABSTRACT

Diversity and distribution of benthic foraminiferal were controlled by different environmental factors such as
temperature, salinity, depth, food supply and oxygen. Therefore, they are one of the important tools to evaluate
the paleo-environmental conditions. In this study, the effect of environmental conditions on the biometric
parameters of the selected benthic foraminiferal was evaluated. For this aim, benthic foraminiferal
biostratigraphy of Cayraz formation aged as Lutetian-Bartonian and biometric variations were evaluated
throughout the Cayraz section where is located in Central Anatolia. Cayraz formation is out cropped at north
eastern part of Haymana and it mainly consists of clayey, sandy limestone and marl with sandstone interbedded.
The Cayraz measured stratigraphic sections was measured in order to represent Cayraz formation and its
thicknesses is 215 meters. Through the Cayraz section, 4 genera and 11 species were described: Alveolina sp.,
Assilina exponens, Nummulites aturicus, Nummulites beaumonti, Nummulites discorbinus, Nummulites
gizehensis, Nummulites maximus, Nummulites perforatus, Nummulites pinfoldi, Nummulites praeaturicus,
Nummulites ptukhiani, Nummulites striatus, and Discocyclina sp. The Lutetian and Bartonian aged formation is
represented by five Shallow Benthic Zones (SBZ 14, 15, 16, 17and 18).

Microspheric and megalospheric individuals belonging to the species Assilina exponens, Nummulites aturicus,
Nummulites beaumonti, Nummulites maximus and Nummulites perforatus from Cayraz section are discriminated
biometrically. For this aim, ten biometric parameters were measured including maximum diameter of the test
(d), maximum thickness of the test (t), number of whorls (s), height of the first chamber (hi), length of the first
chamber (li), height of the last whorl (hs), length of the last whorl (Is), number of chamber in the first whorl (Si),
number of chamber in the last whorl (Ss) and protoconch diameter (r). While the maximum thicknesses of the
tests reveal are changing in a narrow range throughout the measured section, the maximum diameters of the test
are fluctuating in a very wide range. Maximum diameter of megalospheric tests can reach up to 15.69mm.
However, the maximum diameters of microspheric individuals vary between 3.34 and 5.70 mm.

Keywords: Cayraz Formation, Eocene, benthic foraminifera, biometric, biostratigraphy
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ISKENDERUN KORFEZi VE SAMANDAG (ADANA -HATAY) KIYI
ALANLARINDA RASTLANILAN GOCMEN BENTIiK FORAMINIFERLER
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Calisma Avrupa Toplulugu’'nca desteklenen, Italya, Tiirkiye ve Israil grubunca Iskenderun ve Hayfa
korfezlerinde yiirttillen “Benthic foraminifera as indicators of heavy metal pollution-A new kind of biological
monitoring for he Mediterranean Sea. AVICT 92-0007” no’lu proje ile ilgili arastirmada rastlanilan gégmen
foraminiferlerin bu alandaki varlig1 esas alinarak hazirlannmigtir. Bunu izleyen yillarda Iskenderun Korfezi
yakinlarinda ve Tiirkiye kiyilarinda gerceklestirilen diger arastirmalar sonunda pek ¢ok Atlantik ve Pasifik
okyanuslart ile Kizildeniz’e ait bentik foraminifer topluluklarina rastlanilmistir.

Iskenderun Korfezi cevresinde, cogunluk Iskenderun giiney batisinda daha zengin olmak iizere
Nodopthalmidium antillarum Cushman, Edentostomina cultrata (Brady), Spiroloculina cf. angulata Cushman, S.
antillarum d’Orbigny, Hauerina diversa Cushman, Pseudomassilina reticulata (Heron-Allen ve Earland),
Articulina alticostata Cushman, Peneroplis pertusus (Forskal), P. planatus (Fichtel ve Moll), Sorites orbiculus
Ehrenberg. Pyramidulina catesbyi (d’Orbigny), Bulimina biserialis Millett, Entosigmomorphina sp.,
Amphistegina lobifera Larsen, Pararotalia calcariformata McCulloch, Elphidium striatopunctatum (Fichtel ve
Moll), Heterostegina depressa d’Orbigny gibi cins ve tiirler bulunmugtur.

Samandag kiy1 alaninda ise Spiroloculina antillarum d’Orbigny, Hauerina diversa Cushman, Peneroplis
arietinus (Batsch), P. pertusus (Forskal), P. planatus (Fichtel ve Moll), Sorites orbiculus Ehrenberg, Siphonina
tubulosa Cushman, Cymbaloporetta plana (Cushman), Amphistegina lessonii (d’Orbigny), A. lobifera Larsen,
Hansenisca soldanii (d’Orbigny), Pararotalia calcariformata McCulloch, Heterostegina depressa d’Orbigny
olarak adlandirilan gégmen bentik foraminiferler gozlenmistir.

Bu iki bolgede rastlanilan gogmen foraminiferlerin bazi noktalarda asir1 derecede ¢cogalmis olmast ortaya ilging
bir durum ¢ikarmaktadir. Iskenderun Kérfezi giineyi ve Samandag kiy1 alanlarinda kayalar iizerinde bulunan ve
asirt bollukta gozlenen Amphistegina lobifera Larsen ile Pararotalia calcariformata McCulloch’nin bu
alanlardaki varligi dikkat ¢ekicidir. Amphistegina lobifera Larsen’nin dogu Akdeniz kiyilarindaki varligi uzun
zamandan beri bilinmektedir. Buna kargin Pararotalia calcariformata McCulloch yakin bir zamanda Samandag
kiyilarinda gézlenmistir. Yine Amphistegina lobifera Larsen’e Kizildeniz’de bol miktarda rastlanmasima karsin
Pararotalia calcariformata McCulloch bireyleri hentiz bulunmamustir.

Calismalarimizdaki amag, Iskenderun Kérfezi ve yakin gevresinde rastlanilan gdgmen bentik foraminiferlerin
varligi ve bunlarin korfezde yasama nedeni/nedenleri, ¢evredeki yayilimlari ile kavki renklenmeleri hakkinda
bilgi vermektir. Gogmen foraminiferlerin {ilkemiz Akdeniz ve Ege Denizi kiyilarinda sik¢a yayginlasmis oldugu
ortaya ¢ikmisg, bu foraminiferlerin adi gecen alanlara nasil ulastiklar1 ve buralardaki yasam kosullar1 hakkinda
bilgi tiretilmistir. Sonug olarak, Tiirkiye kiyilarinda gégmen foraminiferlerden 42 cins ve 59 tiir belirlenmis olup,
ileride yapilacak olan ¢alismalarda bu sayinin daha da artacag diisliniilmektedir.

Anahtar Kelimeler: iskenderun Kérfezi, gogmen bentik foraminifer
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ABSTRACT

The existence of alien foraminifera observed at the result of the Project of the “Benthic foraminifera as
indicators of heavy metal pollution-A new kind of biological monitoring for he Mediterranean Sea. AVICT 92-
0007 by supporting EU. The benthic foraminiferal assemblages belonging to Atlantic, Pacific and Red Sea
were determined at the recent researches in the Iskenderun Gulf and the cosats of the Turkey.

Benthic foraminiferal assemblage of the Iskenderun Gulf and its southwestern part includes_Nodopthalmidium
antillarum Cushman, Edentostomina cultrata (Brady), Spiroloculina cf. angulata Cushman, S. antillarum
d’Orbigny, Hauerina diversa Cushman, Pseudomassilina reticulata (Heron-Allen and Earland), Articulina
alticostata Cushman, Peneroplis pertusus (Forskal), P. planatus (Fichtel and Moll), Sorites orbiculus
Ehrenberg. Pyramidulina catesbyi (d’Orbigny), Bulimina biserialis Millett, Entosigmomorphina sp.,
Amphistegina lobifera Larsen, Pararotalia calcariformata McCulloch, Elphidium striatopunctatum (Fichtel and
Moll) and Heterostegina depressa d’Orbigny.

Along the coast of the Samandag the following alien foraminifera were described. These are Spiroloculina
antillarum d’Orbigny, Hauerina diversa Cushman, Peneroplis arietinus (Batsch), P. pertusus (Forskal), P.
planatus (Fichtel and Moll), Sorites orbiculus Ehrenberg, Siphonina tubulosa Cushman, Cymbaloporetta plana
(Cushman), Amphistegina lessonii (d’Orbigny), A. lobifera Larsen,  Hansenisca soldanii (d’Orbigny),
Pararotalia calcariformata McCulloch, and Heterostegina depressa d’Orbigny.

Especially, the alien foraminifera at the some points of two regions are found numerous. The abundance of
Amphistegina lobifera Larsen and Pararotalia calcariformata McCulloch in the south of the Iskenderun Gulf
and the coastal area Samandag had been paid attention. Although the existence of Amphistegina lobifera Larsen
in the coastal area of the eastern Mediterranean is known for along time, Pararotalia calcariformata McCulloch
is observed lately only coastal area of Samandag. At the same time, even though there is the abundance of the
Amphistegina lobifera Larsen in the Red Sea, Pararotalia calcariformata McCulloch has not been observed yet.

The purpose of this study is to figure out the existence and distribution of the alien foraminifera in the
Iskenderun Gulf and the other areas. 42 genera and 59 species of alien foraminifera were identified. Finally, it is
though that the number of this kind of foraminifera will increase with next studies.

Keywords: Iskenderun Gulf, alien foraminifera
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ERGENE FORMASYONU FOSIL iCERIGINE AiT YENi BULGULAR,
TRAKYA HAVZASI/KB ANADOLU
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Bu c¢alismada Trakya Havzasi’nin Miyosen sedimanter istifinin st kesimlerini olusturan Ergene
Formasyonu’nun iki iiyesi ve bu birimlerin kronostratigrafik, paleoortamsal ve paleobiyocografik olarak
benzerlik ve farkliliklar1 aragtirilmigtir.

Sinankdy’iin ortasindan gecen Sinankdy Deresi fayli olup batisinda Paleozoyik-Mesozoyik yasli Seytandere
Metagraniti iizerine uyumsuz olarak gelen Koyunbaba Formasyonu’na ait karbonatli ¢akiltaslari, dogusunda
Sogucak Formasyonun’a ait resifal, az silisifiye, krem renkli bol fosilli, kalin katmanli, karstik kiregtaglari
gozlenmektedir. Bu birimlerin arasinda gozlenen ve galisma konusu olan birim bol fosilli, beyaz renkli, golsel
ozellikli kiregtaglarindan olusmaktadir.

Ayrica bu galigmada, iizerine sedimanter birimlerin uyumsuzlukla oturdugu temel birimlerin petrografisi de
calisilmistir.

Aragtirma, Ergene Formasyonu'nun Celebi ve Sinanl iiyeleri igerisinde yapilmis olup, daha dnceki ¢aligmalarda
hi¢ deginilmeyen ayrintili incelemeler sonucunda Sinanli iiyesindeki ostrakod igerigi saptanmistir. Ostrakod
tiirlerinin, genellikle Paratetis kokeni yansittig1 goriilmiistiir. Acisu ve tatlisu ortami kosullariim egemen oldugu
bu birimden alman olgiilii kesitlerde tamimlanan Candona (Caspiolla) , Candona (Pontoniella), Candona
(Caspiocypris) , Bakunella tiirleri, Pannonik ve Kaspik Havza tiirleri ile yakin benzerlik géstermekte olup,
birimin Ge¢ Miyosen-Pliyosen’de ¢okelmis oldugu belirlenmistir.

Anahtar Kelimeler: Ostrakod, Sinankéy, paleoortam, Trakya Baseni, Ergene Formasyonu

75



Cukurova Universitesi, Jeoloji Mihendisligi Bslomu

Uluslararasi Katilimli
40. Yil Jeoloji Sempozyumu

QN >/
"\i’({gg&msg@? 3-6 Mayis 2017 - AdanalTiirkiye

NEW FINDINGS OF THE FOSSIL CONTENT OF ERGENE FORMATION,
THRACE BASIN/NE ANATOLIA

Umit SAFAK?, Nusret NURLU?, Manolya GULDUREK?
aCukurova University, Department of Geological Engineering, ADANA
(usafak@cu.edu.tr)

ABSTRACT

In this study, two members of the Ergene Formation, which constituent the upper parts of the Miocene
sedimentary sequence of the Thrace Basin, and their similarities and differences in chronostratigraphic,
paleoenvironmental and paleobiogeographical investigations were investigated.

The Sinankéy stream is fault controlled which passes through the middle of the Sinan willage, is composed of
carbonated conglomerates belonging to Koyunbaba Formation, which unconformably overlies Paleozoic-
Mesozoic aged Seytandere Metagranite to the west, and reefal, less silicicum, creamy colored abundant
Jossiliferous, thick layered, karstic limestones belonging to Sogucak Formation to the east. The unit, which is
observed between these units and the base of topic, is composed of abundant fossiliferous, white colored,
lacustrine limestones.

In addition, petrography of the basic units on which the sedimentary units came unconformably was also
studied.

The research was carried out within Celebi and Sinanli members of the Ergene Formation and the ostracod
content of the Sinanli member was determined as a result of detailed working which were not mentioned in
previous studies. It has been determined that Ostracod species usually reflect the origin of Paratethys. It closely
resembles Candona (Caspiolla), Candona (Pontoniella), Candona (Caspiocypris), Bakunella species, Pannonic
and Caspian Basin species which are defined in the measured sections taken from this unit where the conditions
of brakish and freshwater environment dominate and It was determined that the unit was deposited in Late
Miocene-Pliocene.

Keywords: Ostracod, Sinankoy, paleoenvironment, Thrace Basin, Ergene Formation
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KILAVUZLU-YENICEKALE-CUHADARLI (KAHRAMANMARAS)
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Calisma alan1; Dogu Toroslar’in batisinda, Kahramanmaras-Andirin arasinda yer alir. Bu bolge, Toros orojenik
kusagi ile giineydeki Giineydogu Anadolu otoktonu arasindaki sikismali rejimin altinda kalan alan ile Anadolu
ve Afrika levhalarmn sinirmi olusturan Aslantas Fay zonlarmin ortasida bulunur. Uclii Birlesim Sistemi olarak
tanimlanan, birbirlerinden farkli tektonik birliklerin bir arada goézlendigi bu bolge tektonik ortam ve
paleocografya acisindan oldukca onemlidir. inceleme bolgesinde, bu tektonik hatlar; Neojen birimlerinin
gelisimini kontrol eden havzalarin agilip-kapanmasini saglamistir. Bu ¢alismanin amaci; calisma sahasinda
ylizlek veren Miyosen birimlerinin paleontolojik verilerle detayl: stratigrafik 6zelliklerinin ortaya konmasidir.

Bolgede, Miyosen yash birimler en altta Aslantas, lizerinde uyumlu olarak Karatas ve en istte yine uyumlu
olarak Déngele Formasyonlari ile temsil edilir. Ge¢ Miyosen sonrasi sikigmali rejimin devam etmesiyle beraber
Ge¢ Miyosen yasl birimler, bazi alanlarda, daha yasli birimler tarafindan tektonik olarak tizerlenmistir. Aslantas
Formasyonu, yer yer irili ufakli bloklar kapsayan kirmntili ve karbonath kayalardan; Karatas Formasyonu,
cakiltasi, kumtasi, kiltasi, seyl ile kanal dolgusu birimlerinden; Ddongele Formasyonu ise delta 6zelligi sunan
cakiltasi, kumtasi, camurtagindan olusur.

Yapilan mikropaleontolojik ¢aligmalar sonucunda, Aslantags Formasyonu’nda; Globigerinoides trilobus (Reuss),
G. subquadratus (Bronnimann), G. bulloideus Crescenti, G. bisphericus (Todd), Dentoglobigerina altispira
globus (Bolli), Globigerinella obesa (Bolli), Globigerina venezuelana (Hedberg) ve Globoquadrina dehiscens
(Chapman, Parr and Collins) tiirleri tanimlanmugtir. Karatas Formasyonunda ise Globigerinoides trilobus
(Reuss), G. obliquus (Bolli), G. bisphericus (Todd), G. bulloideus Crescenti, Orbulina suturalis (Bronnimann),
O. universa (D’Orbigny), Globigerinella obesa (Bolli), Globigerina venezuelana (Hedberg) ve Globoquadrina
dehiscens (Chapman, Parr and Collins) gibi planktonik foraminifer tiirleri tanimlanmistir. Dongele
Formasyonu’nun iraksak kesimlerinden derlenen 6rnekler iginde herhangi bir fosil kaydina rastlanmamistir.

Calisma alaninda yiizlek veren sedimanter birimlerin stratigrafik konumlar1 yaninda mikropaleontolojik bulgular
da dikkate alinarak, Aslantas Formasyonunun Burdigaliyen-Langiyen yasli; Karatas ve Dongele

Formasyonlarinin ise Orta-Geg Miyosen yasli oldugu tespit edilmistir.

Anahtar Kelimeler: Aslantas Formasyonu, Karatag Formasyonu, Stratigrafi, planktonik foraminifer,
Kahramanmaras
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ABSTRACT

The study area is located in the area between Kahramanmaras-Andirin in the West of Eastern Taurus
Mountain. This area is in the middle of the fields, which one is located under the compressive regime with
Taurus Orogenic belt and South-eastern Anatolian autochthonous in the south, and the other one is in the
Aslantas Fault Zone forming the border of the Anatolian and African plates. The presence a system in which
different tectonic units as called triple junction in together in the study area, it is marked that the area is
situated in the very important tectonic and palaeogeographical position. These tectonic lines; in the study area,
it enabled the basins to control the development of the Neogene units. The purpose of the study is to make up
detailed stratigraphical analyses of the Miocene units using paleontological data.

The Miocene units in the study area are represented by Aslantas at the bottom levels, conformably overlapped
by Karatas at the middle levels and Déngele Formations at the upper levels as conformably. In the somewhere
of the study area, Upper Miocene sediments are tectonically covered by older units because of continuing the
compressive regime at the end of the late Miocene. The Aslantas Formation is composed of terrestrial and
carbonat rocks consisting large and small blocks, The Karatag Formation is includes conglomerates,
sandstone, Claystone, shale and channel fill, and Dongele Formation is consist of conglomerates, sandstone and
mud which are shows deltaic characters.

As a result of the micropaleontological studies, the planktonic foraminifera species such as Globigerinoides
trilobus (Reuss), G. subquadratus (Bronnimann), G. bulloideus Crescenti, G. bisphericus (Todd),
Dentoglobigerina altispira globus (Bolli), Globigerinella obesa (Bolli), Globigerina venezuelana (Hedberg)
and Globoquadrina dehiscens (Chapman, Parr and Collins) were determined in the Aslantas Formation. A
planktonic foraminifera assemblages includes species such as Globigerinoides trilobus (Reuss), G. obliquus
(Bolli), G. bisphericus (Todd), G. bulloideus Crescenti, Orbulina suturalis (Bronnimann), O. universa
(D’Orbigny), Globigerinella obesa (Bolli), Globigerina venezuelana (Hedberg) and Globoquadrina dehiscens
(Chapman, Parr and Collins) were identified in the Karatas Formation. No fossil record was found in the
samples taken from distal levels of the Dodngele Formations.Besided the stratigraphical position of the
sedimentary units crop out in the study area, and also results of the micropalaeontological studies, it can be say
that the Aslantas Formation is Burdigalian-Langhian age, The Karatas and the Déngele Formations are
Middle-Late Miocene ages

Keywords: Aslantas Formation, Karatas Formation, stratigraphy, planktonic foraminifera, Kahramanmaras
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Neojen yasli Cukurova Basen kompleksi, Tirkiye’nin giineyinde Adana bdlgesi civarlarinda Toros Dag
kusaginin giiney yamagclart tizerinde yer almaktadir. Misis yapisal yiikselimi ile ayrilan Cukurova Basen
kompleksi kuzeyde Adana, giineyde ise Iskenderun basenlerini icermektedir. Bu basen kompleksi, Toroslardaki
ofiyolitik kompleks (Farasa Ofiyolitleri) ve bununla iliskili olarak gelisen melanj birimi (Kizildag melanj1)
bindirmeleri ile Adana baseninin kuzey kesimlerindeki Oligosen Yash Karsanti Basen ¢dkelleri sonrasinda
Erken Miyosen sirasinda olugmustur. Adana Baseninin riftlesme Oncesi stratigrafisi esas itibariyla ge¢ Alpin
orojenezi sirasinda deforme olan Paleozoik’ten Ust Kretase’ye kadar yasta olan kayaglardan ibarettir. Adana
Baseni faylarla kontrol edilen hizli genisleme-¢okme evresinde Erken Miyosen doneminde olugsmaya baglamig
olup, tektonik aktivite basenin sonraki gelisim siirecinde de etkin rol oynamustir. Bu dénemde, yaygin bir deniz
istilas1 sonrasinda havza Orta-Geg Miyosen déneminde asamali gelisen c¢okelmelerle siglasmustir. Tersiyer
¢okelleri, sismik profillerde goreceli olarak yiikselmis olan Paleozoyik temel kayalar1 iizerinde agisal
uyumsuzlukla goérilmektedir. Kibris ile Tiirkiye arasinda ve Hatay grabeni altindaki diger havzada olmak {izere
Adana baseninin denizalti kesimlerinde Neojen riftlesmesi dikkati gekmektedir. Ayrica, Adana Baseni’nin Erken
Miyosen sedimanlari, Erken Miyosen riftlesme olay: ile kismen uyusmaktadir. Ge¢ Miyosen deformasyonu
(Tortoniyen sonrast) komsu durumunda olan az kivrimli Adana ve Iskenderun alt basenlerinde zayifken Misis
kompleksinde oldukga belirgin olarak gozlenmektedir. Bu dénemdeki deformasyon, deniz seviyesinde belirgin
diistislere eslik ederek, bolgede yaygin bir erozyonun gelismesine ve Tortoniyen yash karasal ¢okellerin acisal
uyumsuzlukla depolanmasma neden olmustur. Bu ¢okiintii bdlgelerinde, etkisi nispeten zayif goriilen Geg
Miyosen-Erken Pliyosen (?) donemine ait kompresif deformasyon dogudaki kita c¢arpigmalarmdan ve
Anadolu'nun tektonik kagisinin  ardindan bolgede transpresyonal tektonik rejime gecilmesinden
kaynaklanmaktadir. Bununla beraber, bu ge¢ Tortoniyen deformasyonu Adana Baseninin diger baz1 kesimlerinde
sadece zayif sekilde gelismistir.

Anahtar Kelimeler: Cukurova Basen Kompleksi, Neojen Adana Baseni, jeotektonik
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ABSTRACT

The Neogene Cukurova Basin Complex rests on the southern flank of the Tauride mountain belt around Adana
region in southern Turkey. The Cukurova Basin Complex comprises the Adana (in the north) and Iskenderun (in
the south) basins, separated by the Misis Structural High. This basin complex was initiated during the Early
Miocene after the thrust emplacement of an ophiolitic complex (Farasa ophiolites) and associated melange unit
(Kizildag melange) in the Taurides and Oligocene age Karsanti basin deposits to the north of the the Adana
Basin. The pre-rift stratigraphy of the Adana Basin essentially comprises Palaeozoic to upper Cretaceous
basement, deformed mainly during the Late Alpine orogeny. The main Adana Basin was initiated during Early
Miocene phase of rapid extensional subsidence controlled by faults which continued to be active during the later
stages of basin evolution. During this period, a widespread marine invasion followed by gradual passive infilling
and shoaling of the basin during Mid to Late Miocene times. The Tertiary deposits are seen on seismic profiles
to rest on basement (relatively uplifted Palaeozoic) units with angular unconformity. Neogene rifting is
conspicuous in the submarine part of the Adana Basin between Cyprus and Turkey and in the separate subaerial
Hatay graben. Moreover, Early Miocene sediments of the Adana Basin is partly coincident with an Early
Miocene rifting event. Late Miocene deformation (post Tortonian) is prominent in the Misis complex, coupled
with continued fault-controlled subsidence in the adjacent gently folded Adana and Iskenderun sub-basins. This
phase of deformation was accompanied by significant relative sea-level falls which led to extensive erosion
marked by an angular discordance followed by the deposition of Tortonian continental deposits. Minor, Late
Miocene (?) to Early Pliocene (?) compressive deformation in these troughs resulted from the switch to general
transpression following continental collision further to the east and consequent tectonic escape of Anatolia.
However, this late Tortonian deformation is only weakly developed elsewhere within the Adana Basin.

Keywords: Cukurova Basin Complex, Neogene Adana Basin, geotectonic
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Adana Baseni kuzey kenarmnda gozlenen resifal ozellikteki kirectaglari, basenin ilk olusum evrelerindeki
sedimantasyonun nasil ve hangi etkiler altinda gelistigini inceleyebilecek 6nemli ve giizel yiizlekler sunmaktadir.
Karbonat kayaglarinin ve basenin gelisiminde etkili olan faktdrlerin incelenmesi ve modellenmesi bu tip
kayaglarda yapilacak petrol ve dogal gaz arastirmalari i¢in ¢ok 6nemli veriler sunmaktadir. Bu nedenle, Neojen
yasli Adana Baseni’nin kuzey kesimlerinde yiizeylenen resifal Karaisali Formasyonu'na ait kayaclar detayli
incelenmis, bunlarin olusumunu etkiliyen faktorler tespit edilmis ve olusumu modellenmistir.

Adana Baseni sedimanter istifi, bu alanda diskordansli olarak karasal ozellikteki Gildirli Formasyonu ile
baslamaktadir. Gildirli Formasyonuna ait litolojiler genelde paleo gukurluklar1 dolduracak sekilde geligmistir.
Bunun fizerine, ilk denizel trasgresyona (Akitaniyen) ait ve genelde sig denizel sedimanlar ile temsil edilen
Kaplankaya Formasyonu gegisli olarak gelmektedir. lerleyen transgresyon, uygun iklim sartlari ve ortamdaki
karbonat artis1 Karaisali Formasyonu'na ait karbonatlarmn olusumunu saglamistir. Elde edilen yeni bulgular
(6zellikle nannoplankton verileri) Akitaniyen'de baglayan Karaisali Formasyonu karbonat ¢okeliminin soz
konusu alanda Serravaliyene kadar olusumunu devam ettirdigini gostermektedir. Karaisali Formasyonu,
Kaplankaya Formasyonu olusumu ile baglayan ve daha kiigiik 6lgekli deniz seviye degisimleri ile devam eden
transgresyon sonucunda, basen kuzey kenarina dogru tirmanacak sekilde (onlapps) gelisimini siirdiirmiistiir.
Burdigaliyen sonuna kadar devam eden bu yiikselme Langiyen baslarindaki deniz seviyesi diismesi ile
sonlanmistir. Bu donem, bazi alanlarda (Cabal tepe ve kuzey dogusu) basene dogru bloklu, ¢akilli seviyeler
iceren karbonatlarla karekterize edilirken platform yiikseklerinde (Ayvacik kepezi tepe) platformun
yiizeylenmesi sonucu olusan karstik seviyelerle temsil edilmistir. Deniz seviyesinin tekrar yiikselmesi ile
birlikte, su anda en iistte gozlenen ve deniz tarafindan karaya dogru bir resif kiitlesinin tiim kisimlarmi (resif
¢ekirdegi, resif tepesi, resif gerisi ve lagilin) temsil eden litolojiler gelismistir. Basen kenarinda bu karbonatlar
olusurken, acik deniz tarafinda Langiyen-Serravaliyen yasli Cingéz Formasyonu denizalti yelpaze sedimanlari
ile karakterize edilmistir.

Sonug olarak, Karaisali Formasyonu'nun olusumunun bu ¢alisma ile ilk defa Serravaliyen’e kadar devam ettigi
tespit edilmistir. Formasyonun olusumunda yersel deniz seviyesi degisimleri, paleotopografya, yersel tektonizma

ve ortama kuzeyden kirintili malzeme girdisinin olmamasinin etkili oldugu saptanmistir.

Anahtar Kelimeler: Deniz seviyesi degisimleri, Langiyen-Serravaliyen, Karaisali Formasyonu, Cukurkdy,
Adana Baseni
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ABSTRACT

The reefal limestones crop out on the northern margin of the Adana Basin are represented by substantial and
outstanding outcrops that allow to examine how and what kind of effects were present of the initial phase of
basin sedimentation. The investigation and modeling of controlling factors those affecting carbonate rocks and
basin evolution presents very important data for oil and natural gas exploration. Therefore, reefal Karaisali
Formation which is cropping out in the northern margin of Neogene Adana Basin were examined in detail and
the factors and their evolution were modeled.

The sedimentary sequence of the Adana Basin in this area; discordantly starts with terrestrial Gildirli
Formation. The lithologies belonging to the Gildirli formation have generally developed as to fill the paleo-
depression. Kaplankaya formation that transitionally overlies this, is representing the first marine transgression
(Aquitanian) and generally characterized by shallow marine sediments. Continuations of transgression, optimum
climatic conditions and increase of carbonate production have provided development of Karaisali carbonates.
New data (especially nannoplankton data) show that carbonate sedimentation of Karaisali Formation starting in
the Aquitanian, continued until Serrevallian in at the mention area. Starting with first marine transgression
resulting development of Kaplankaya Formation and continuation of this transgression with some smaller scale
sea level changes characterized by Karaisali Formation carbonates those onlapping to the northern margin of
the basin. This sea-level rise continued until the end of Burdigalian ends with the sea-level fall at the beginning
of Langhian. While this period is characterized by carbonates containing blocks and gravels levels deriving
towards to the basin in some areas (Cabal hill and its North east), represented by some karstic levels at the
platform highs (Ayvacik kepezi hill) that exposed in that time. Following sea-level rise allowed to develop a reef
platform with all the parts and lithologies (reef core, reef high, back reef and lagoon) of a reef body from marine
area to land. While this carbonate platform is forming at the marginal parts of the basin, the deeper part is
characterized by submarine fan sediment of Langiyen- Serravaliyen aged Cingoz Formation.

As a result, development of Karaisali Formation be identifed first time with this study that continued up into
Serrevalian. Local sea level changes, paleotopography, local tectonism and the absence of clastic input from the

north margin were main effects for the evolution of the Karaisali Formation.

Keywords: Sea level changes, Langian-Serravalian, Karaisali Formation, Cukurkoy, Adana Baseni
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Miyosen yasli Adana ve Mut basenleri Toros orojenik kusagi on iilkesinde yer alan 6nemli dogu Akdeniz
havzalaridir. Bu basenlerde platform karbonatlar1 ayni statik deniz seviyesi etkisi altinda olugsmasma ragmen
onemli farkliliklar sunmaktadir. Bu ¢alismada birbirine komsu ve ayn1 yas araliginda olugmus bu iki basendeki
platform karbonatlarindaki stratigrafik-sedimantolojik farkliliklar ve nedenleri tartigilacaktir. Adana ve Mut
basenlerini birbirinden ayiran en 6énemli siir Ecemis faymin giiney kollaridir. Ecemis fay1 bu iki basenin gegcis
bolgesinde yer almakta olup, s6z konusu alanda haritalanabilen net ve keskin bir ¢izgisellige sahip degildir. Bu
iki basende yapilmis ve yapilmakta olan caligmalar tektonik rejimin, basen topografyasinin, subsidans oraninin
ve basene klastik sediman girdisinin karbonat platformunun olusumu i¢in &nemli faktdrler oldugunu
gOstermistir.

Her iki basende deforme olmus ofiyolitik kayaglar ile Paleozoyik-Mesozoyik karbonatlarm olusturdugu bir
Miyosen oOncesi kayaglar temeli olusturmaktadir. Oligosen'de daglar arasi havzalarda fluviyo-lakustrin
sedimanlar ¢okelmistir. Erken Miyosen'de her iki basende de ilk transgresyon baslamis ve deniz seviyesinin
stirekli yiikselmesi sonucunda Langiyen'e kadar gbzlenebilen genis ve giizel yiizlekler sunmustur.

Alt-Orta Miyosen'de Adana baseninde dar (2-3 km) ve kuzey kenar1 nispeten dik bir self bulunmaktadir. Bu
alandaki karbonat platformu maksimum 200 m. kalinliga sahiptir. Genelde dar bir alanda agik denize dogru fazla
egimli resif yamaci olusturacak sekilde gelismislerdir. Yersel tektonizma, subsidans ve sediman girdisinin neden
oldugu bu farkliliklar Adana baseni igerisinde de kendini gostermektedir. Karaisali dogusunda Burdigaliyen'de
baslayan yersel tektonizma/subsidans ve sediman girdisi Langiyen-Serravaliyen'de kalin Cingdz formasyonuna
ait denizalti yelpaze sedimanlarmin olusabilecegi sedimantasyon alanini yaratmistir. Karaisali batisinda ise bu
denizalti yelpaze sedimanlari yerini havza derininde olusan ince taneli sedimanlar icerisine kuzeyden giineye
dogru platformdan yuvarlanan olistolit bloklarina birakmistir.

Bu dénemde Mut baseninde nispeten yavas gelisen siibsidans az egimli bir basen topografyas: ve genis bir self
alaninin (20-30 km) gelismesine, dolayisiyla daha kalin karbonat istiflerinin (180-400 m) olusmasina olanak
saglamistir. Adana Baseni'nin tersine bu basende yama resifleri, izole karbonat yigisimlari, self i¢i karbonat
olusumlart ile biiyiikk captaki kayma olusumlari (slumplar ve olistolitler) gézlemektedir. Platform karbonat
sedimantasyonu yavas gelisen siibsidans nedeniyle sigliklarda ince taneli marnlart olusturmus ve yumusak bir
sedimantasyon topografyasi saglamistir. Bu marnlar yanal ve diisey olarak karbonat platform kayaclarina gegis
gostermektedir.

Sonug olarak; ayn1 ostatik deniz seviye degisimleri etkisinde olmasina ragmen Adana ve Mut basenleri Alt-Orta
Miyosen'de 6nemli karbonat platform stratigafisi farkliliklar1 gostermektedir. Bu farkliliklarin yersel tektonizma,

subsidans, basen topografyasi ve sediman girdisinden dolay1 oldugu saptanmastir.

Anahtar Kelimeler: Adana Baseni, Mut Baseni, resifal karbonatlar, kontrol eden faktorler
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ABSTRACT

Miocene aged Adana and Mut basins are important eastern Mediterrenaen basins; located at the foreland of
Taurus orogenic belt. There are significant differenceses between evolution of platform carbonates within these
basins which were subjected to the same eustatic changes. In this study, stratigraphical-sedimentological
differences and effects on the platform carbonate evolution which occured contempraneously these two basin
will be discussed. The important boundary between Adana and Mut basins is southern sectors of Ecemis fault
zone. Ecemis fault is located at the transitional area between these basins and are not mapable and not shown as
a distinct line. The studies done so far and continuing studies have shown that tectonic regime, basin
topography, subsidance and clastic input ratio are the main controlling factors an carbonate platform evolution.

Pre-Miocene basement for both basins consist of deformed Palaeozoic-Mesozoic age carbonates and ophiolitic
rocks. Oligocene to early Miocene is characterised by fluvio-lacustrine intramontane basin sediments. First
marine transgression is started at early Miocene and continued to the late Burdigalian and carbonate platform
encroached on basement topography until the Langhian with some outstanding outcrops.

Early-Middle Miocene, Adana Basin is represented by a very narrow shelf area(2-3 km wide) with relativelly
steep northern margin. Thikness of the carbonate platform can reach up to 200 m. In general, these small reefal
platform carbonates have strongly dipping forreef within a retricted shelfal margin. Local tectonism, subsidance
and clastic input resulted some differences within the Adana Basin itself. In the eastern part of Karaisali town,
local tectonism, subsidans and clastic input resulted/represented by a thick turbidite accumulation (Cingoz
formation, Langhian-Serravalian). In contrast, in the western part of Karaisali town, this level represented by
different size of blocks transported from north to the south into the shales without development of any submarine
fan.

In the Mut Basin, relatively slow subsidence resulted a wide shelfal area (20-30 km) with a smoothened basin
topography, thus give way to develop relatively thick carbonate platform (up to 400 m thick). In the Mut basin,
contrasting to the Adana Basin, there is a variety of depositional types including; patch reefs, isolated platform,
intra-shelf carbonates and thick platform margin collapses with different sized olistolites. Slow rate of
subsidance allowed to deposit fine marls in low parts of the basin and smoothened the basin topography. Theese
marls are developed vertically and laterally into the platform carbonates.

As a result of these, stratigraphic architecture and platform carbonate development in the Early-Middle Miocene
are very different from each other. Local tectonism, subsidance rate, basin topography and clastic input was the
main rulers for those differences between these contempraneous basins.

Keywords: Adana Basin, Mut Basin, reefal carbonates, controling factors
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Nadir toprak elementleri (NTE) Ca yerine gegerek florit ve flor apatitlerde zenginlesir. Sedimanter fosforitler ve
hidrotermal fluorapatitler ile alkali magmatizma - karbonatitlerle iliskili flouritlerin NTE igerikleri ve
bollagma desenleri ayirtmandir. Karbonatitik — alkali magmatizmayla iliskili cevherlesmeler toplam NTE
(TNTE) tenorlerinin yiiksekligi yaninda hafif nadir toprak elementlerce de (HNTE) zenginlesme gosterirler.
Mississippi  Vadisi Tipi (MVT) veya Alpine tipi Flourit yataklarimin TNTE’si ise diigiikttir ve HNTE
zenginlesmesi gostermezler.

Tiirkiye’nin 6nemli 13 fluorit - NTE yatag: ( Kizilcadren, Basoren, Keban, Divrigi, ishocali, Bayindir, Cangills,
Pohrenk, Akcakent, Tad Deresi, Akkaya, Yesilyurt, Tavsanli ) Anatolidler lizerinde yer alir. Bu 13 yataklarin
jeokimyasal karekterisikleri ve sivi kapanim &zellikleri ( homojenlesme sicakliklart ve tuzluluk degerleri)
Tirkiye flourit —NTE yataklarinin kitasal kabuk i¢inde yanal hareket eden formasyon sular1 veya derinlerde
yilkselen meteorik- metamorfizma kokenli sivi dolagimlariyla olusan MVT veya Alpin tip yataklara
benzemedigini gostermistir. Bu olusum modellerinin tersine, farkli yan kayalar iginde bulunsa da Tirkiye fluorit-
NTE yataklarinin magmatik sokulumlarla iliskili olduklar1 goriilmektedir. Yataklarin iz element jeokimyasi
bunlarm Nb-Be-Ni-Se agisindan 6nemli farkliliklara sahip oldugunu ortaya koymustur. 13 yataga ait 120
jeokimya (ICP) analiz sonuglart Nb+Be karsi Ni+Se diyagramu tizerine konularak bir ayirtlama diyagrami
olusturulmustur. Yataklarmm bu diyagramdaki konumlari, sivi kapanim o&zellikleriyle birlestirildiginde, 1:
yiiksek sicaklik-yiiksek tuzluluktaki yataklarin yliksek Nb+ Be ve diisiik Ni+Se alanina distigi, 2: disik
sicaklik-disiik tuzluluk olusumlarinm ise yliksek Ni+Se ve diisik Nb+Be alanina diistigii ve bu diyagramin
yataklarin olusum kosullarini yansitan kullanilabilir bir diyagram oldugunu goéstermistir.

Anahtar Kelimeler: Nadir toprak elementleri, florit, jeokimya, sivi kapanimlar, Tirkiye
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GEOCHEMICAL AND MICROTHERMOMETRIC FEATURES OF THE
TURKISH FLUORITE- REES DEPOSITS
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ABSTRACT

Rare earth elements (REEs) can substitute for Ca in fluorites and fluor-apatites and may be enriched in these
minerals. Sedimentary phosphorites, hydrothermal fluorapatites, or fluorite associated with carbonatites and
alkalic magmatic rocks may display a characteristic REES pattern. Carbonatite-alkali magmatic-hosted fluorite
deposits are characterized by high total rare earth elements (TREES) which are enriched by light rare earth
elements (LREES). However, in comparison, a Mississippi Valley-type (MVT) or Alpine- type fluorite deposit
contains very low TREEs and does not show LREEs enrichment.

The thirteen major fluorite-REEs deposits of Turkey (Kizilcacren, Basoren, Keban, Divrigi, Ishocali, Bayindir,
Cangilli, Péhrenk, Akgakent, Tad Deresi, Akkaya, Yesilyurt, Tavsanly) are all found in the Anatolides. The
geochemical nature and fluid inclusion characteristics (homogenization temperature and salinity) of these
deposits indicate that they do not form by laterally migrating formation waters or deeply circulating
metamorphic or meteoric fluids like typical MVT or Alpine-type deposits. Contrary to these deposit models, the
Turkish fluorite-REEs deposits are associated with alkali magmatism despite their presence in different host
rock lithologies. Trace element geochemistry shows that the studied deposits have very different Nb, Be, Ni and
Se content. ICP analyses of 120 samples from the 13 Turkish fluorite-REEs deposits have been plotted on a
Nb+Be vs. Ni+Se diagram. Plots of these analyses, combined with fluid inclusion data, show two fields that
reflect the formation conditions of the deposits as either: 1) high temperature-high salinity (with high Nb+Be
and low Ni+Se ), or 2) low temperature-low salinity (high Ni+Se and low Nb+Bg)

Keywords: Rare earth elements, fluorite, geochemistry, fluid inclusions, Turkey
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Orta Anadolu'da, Kaman'm (Kirsehir) yaklagik 20 km batisinda yer alan Karginyenice ve Bugiiz demir yatagi
Ust Kretase Celebi Granitoyidi ile kalsik karakterli Paleozoik Bolgadag Mermeri arasindaki skarn zonunda
gelismistir. Bolgede skarnin ornattig1 kayaca gore hem endo- hem de ekzoskarn zonlar gelismistir. Endoskarn
zonu Bugiiz ve Karginyenice Kdylerinde gézlenirken ekzoskarn zonu Karginyenice Kdyiinde yaygindir. Endo-
ve ekzoskarn zonu sirasiyla piroksen-skapolit, piroksen-plajiyoklaz ve piroksen, piroksen-granat ve epidot-
aktinolit zonu olarak tanimlanmistir. Bolgede skarn olusumu ii¢ ana evrede gergeklesmistir. Bugiiz Koyii
civarinda demir cevherlesmesi endoskarn ve ekzoskarn zonunda D-B ve K70B yonlii catlak sistemleri icerisinde
ve damar-mercekler seklindedir. ilerleyen evrede manyetit mineralizasyonu piroksen ve skapolit ile eszamanl
gelismistir. Manyetitlerde kataklastik ve martitik dokular sik gozlenir. Gerileyen evrede klorit ve zeolit
mineralleri ile birlikte hematit ve az bollukta pirit gelismistir. Depolanma sonrasini temsil eden son evrede ise
manyetit ve/veya hematit cevherlesmeleri kuvars, kalsit veya jips damarlar1 tarafindan kesilmis ve limonit
olusmustur. Kargimyenice skarninda, ilerleyen evre piroksen, plajiyoklaz ve granat mineralleri ile temsil edilir.
Manyetit cevherlesmesi ekzoskarn zonunda piroksen ve granatlar arasinda sagmiml sekilde gozlenir. Gerileyen
evre {iriinleri muhtemel olarak skarn zonunu kesen K50B yonlii faylanmanin etkisi ile piroksen-granat zonunda
gelismistir. Bu evrede manyetit ve az bollukta pirit cevherlesmesine aktinolit, epidot ve kalsit eslik eder. Son
evre skarn zonunu kesen kuvars ve kalsit damarlar1 ve hematitler ile temsil edilir.

Skarn olusumuna kaynaklik eden Celebi Granitoyidi kuvars monzonit - monzogranit bilesimine ve kalk-alkalin,
metaliiminyum ve I-tipi pliiton 6zelligine sahiptir. Celebi Granitoyidi zenginlesmis HNTE deseni (La/Yb,= 10.9-
20.6) ve hafif negatif Eu anomalisi (Eu/Eu*=0.51-0.76) ile karakteristiktir. Bolgadag Mermeri ise daha duragan
HNTE deseni (La/Yb,=0.09-0.13), negatif Ce ve Eu (Eu/Eu*=0.19-0.56) anomalisine sahiptir. Bugiiz ve
Karginyenice skarni olusum siirecinde ti¢ farkli NTE deseni sunar. Skarn olusumunun ilk evresi zenginlesmis
HNTE deseni (La/Yby=20.8 ve 190.1) ile Celebi Granitoyidi'ne benzerlik sunarken Ew/Eu* orani (Ew/Eu*=2.36
ve 0.71) Bugiiz skarni i¢in oldukga yiiksektir. Ilk evrede yiiksek La/Yby oranlari, yiiksek sicakliktaki akiskanlarla
etkilesime isaret eder. Bugiiz skarninda gelisen martitlesme ve yiiksek Eu/Eu* oranlari cevherlesmenin yiiksek
oksijen basinci altinda gelistigini gosterir. Bugiiz skarninda gerileyen evre zenginlesmis HNTE deseni (La/Yby, =
42.14) ve karbonatl kayaca benzer negatif Ce anomalisi ile karakteristiktir. Karginyenice skarni ise tiiketilmis
La/Ybn oran1 ve yiiksek Ew/Eu* oran1 (EwEu*=1.28) sunar. Bu evrede, Bugiiz cevherlesmesi artan akigkan-
kayag etkilesimleri ve nétr pH kosullar altinda gelisirken Karginyenice mineralizasyonu artan oksidan kosullarda
olugmustur. Bolgede son evrede ise oldukga diisiik La/Yby, (1.63) ve EU/Eu* (0.59) oranlar1 ve karbonath kayaca
benzeyen NTE yonelimleri sicakligin oldukga diistiigiine isaret eder.

Anahtar Kelimeler: Celebi Granitoyidi, demir cevherlesmesi, mineraloji, jeokimya
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MINERALOGICAL AND GEOCHEMICAL PROPERTIES OF IRON
MINERALIZATION ASSOCIATED WITH CELEBI GRANITOID (KIRSEHIR,
CENTRAL ANATOLIA)

Ayse ORHAN? _
aNevsehir HBV University, Department of Geological Engineering, 50300, NEVSEHIR
(ayse.orhan@nevsehir.edu.tr)

ABSTRACT

The Karginyenice and Bugiiz iron deposits in the Central Anatolia, located about 20 km west of Kaman (Kirsehir) are
developed in a skarn zone at the contact between the Upper Cretaceous Celebi Granitoid and calcic Paleozoic
Bol¢adag Marble. According to substitute rocks, both endo and exoskarn zones are developed in this area. Endoskarn
zone is exposed in the Bugiiz and Karginyenice villages whilst exoskarn zone is commonly observed in Karginyenice.
Endo- and exoskarn zones have been identified as pyroxene-scapolite, pyroxene-plagioclase and pyroxene, pyroxene-
garnet and epidote-actinolite zones, respectively. In these regions, skarnization took place in three main phases. Iron
mineralization are formed as veins-lenses in E-W and N70W trending fracture system of endo- and exoskarn around
the Bugiiz village. In prograde stage, magnetite mineralization is developed coexisting with pyroxene and scapolite.
Cataclastic and martitic texture are frequently observed in magnetite. In retrograde stage, hematite and trace pyrite
are formed with chlorite and zeolite alterations. In last stage represented by post skarn, magnetite and/or hematite
mineralization are cut by barren quartz, calcite or gypsum veins and limonite are developed. Prograde stage in
Kaginyenice skarn is represented by pyroxene, plagioclase and garnet minerals. Magnetite mineralization is observed
as disseminated in pyroxene and garnet of the exoskarn zone. Retrograde stage products probably developed in the
pyroxene-garnet zone effect of NSOW trending fault which cuts skarn zones. In this stage, magnetite and trace pyrite
mineralization are accompanied by actinolite, epidote and calcite. The last stage is represented by quartz and calcite
veins intersecting the skarn zone and hematite.

The Celebi Granitoid is associated with the skarns has quartz monzonite - monzogranite composition and calc-
alkaline, metaluminous and I-type character. Celebi Granitoid is characteristic with enriched LREE pattern
(La/Yb,=10.9-20.69) and slight negative Eu anomalies (Eu/Eu*=0.51-0.76). The Bol¢adag Marble has a more stable
LREE pattern, negative Ce and Eu (Eu/Eu*=0.19-0.56) anomalies. In Bugiiz and Karginyenice skarn, REE trends
display three different patterns. In the first stage of skarnization, enriched LREE patterns (La/Yb,=20.8 and 190.1) are
similar to those of Celebi Granitoid, Eu/Eu* ratio (Euw/Eu*=2.36 and 0.71) for the Bugiiz skarn is very high. High
La/Yb, ratio in the first stage indicates interaction with high temperature fluids. Martitization and high Eu/Eu* ratio
in Bugtiiz skarn reveal that mineralization took place under high oxygen pressure. Retrograde stage in Bugiiz skarn is
characterized by enriched LREE pattern (La/Yb,=42.14) and negative Ce anomalies similar to carbonate host rock.
Karginyenice skarn presents depleted La/Yb, and high Euw/Eu* ratio (Euw/Eu*=1.28). In this stage, Bugiiz
mineralization was formed during the increasing fluid-rock interaction and under neutral pH conditions whilst
Karginyenice mineralization was formed under increasing oxidant conditions. In these regions, last stage has low
La/Yb, (1.63) and Eu/Eu* (0.59) ratios and REE trends similar to those of carbonate host rock indicate that
temperature was quite decreased.

Keywords: Celebi Granitoid, iron mineralization, mineralogy, geochemistry
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GD ANADOLU PASIF KITA KENARI SEDIMENTLERI iCINDEKi MADEN
YATAKLARININ TEKTONOSTRATIGRAFIK KONUMU, TURKIYE

Nurullah HANILCI? Hiiseyin OZTURK, Fatih OZBAS
3fstanbul Universitesi, Miihendislik Fakiiltesi, Jeoloji Miih. Boliimii, Avcilar, Istanbul
(nurullah@istanbul.edu.tr)
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Hakkari ve Sirnak dolaylarinda ¢ok iyi izlenen Giineydogu Anadolu otokton istifi, Alt Paleozoyik’ten Miyosen’e
kadar kalin bir sediment toplulugundan olusur ve Arap kitasmnin pasif kenarinda ¢okelmis denizel ¢okelleri
temsil ederler. Bolgenin gorece en yashi kayaci olan Kambriyen-Ordovisyen yasli kuvarsitler iginde
kalkopirit+pirittkuvars’dan olusan damar tipi bir cevherlesme yer alir. Bu cevher damari yaklagik 1 m kallik
ve bir kag yiiz metre devamlilik gosterir. Bunun iistiine gelen koyu gri-siyah renkli Permiyen kirectaslar1 iginde
sfalerit ve barit igerikli damar tipi Zn-Pb-Ba cevherlesmesi yer alir. Permiyen Triyas gegislerinde kiregtaslari
i¢inde ise sfaleritin baskin oldugu stratabound tip Zn - Pn cevherlesmesi izlenir.

Orta - Ust Triyas’dan Jura’ya ulasan kiregtaginin baskm oldugu ve seylin ardalanma gosterdigi istif iginde
tabakaya uyumlu olarak goriilen {i¢ ana cevher diizeyi bolgedeki en dnemli yataklanmalar1 temsil eder. Sfalerit,
galenit, pirit ve markasitten olugan her bir seviyenin kimyasal bilesimleri de birbirlerine benzerlik gosterir. Bu
birincil siilfiirlii cevher seviyeleri ¢ogunlukla yerli yerinde oksitlenerek simitsonit, hemimorfit, anglesit ve
limonite doniismiis olarak arazide onlarca km yanal devamlilikta izlenmektedir. Bu seviyenin yaklasik 200 m
istiinde kirectaglar1 iginde hem damar sekilli, hem de kiregtaslar1 ile ardalanan ¢ok biiyiik rezervlere sahip
tabakal1 barit cevherlesmeleri bulunur. Bunun da iistiinde, Kato Daglarmim zirvelerini olusturan beyaz renkli
Kretase yasli kirectaslar1 iginde baritli galenit damarlari yer alir. Bunun iistiine gelen Ust Kretase yash
kiregtaslar1 igindeki sedimanter glokonili fosfat yataklari, Ust Kretase (Santonian) yasli Mazidag1 fosforit
yataklariyla ayn1 donemde ¢okelmis olmalidir. istifin daha da iist seviyelerinde Kretase Paleosen ve Eosen yasl
marn, seyl, kirectaglari yer alir. Bu birimler i¢inde genellikle D - B dogrultulu, kalinligi 60 m’ye ulasan asfaltit
damarlar1 bulunur ki bunlar derindeki Jura yash kaynak kayacindan yiizeye dogru Eosen sonrasina ait ters fay
hatlar1 boyunca enjekte olmus ve katilasmis petrolleri temsil eder. Bu stratigrafik dizilim, Triyas déneminde -
riftlesme ile ilgili havza dl¢eginde bir SEDEX-tip Zn-Pb-Ba cevherlesmesinin gelistigini gostermektedir. Bunu,
havzanin olgunlagma evresi olan Kretase’de organik maddece zengin fosfatl ¢okelimleri ve takip eden siirecte
petrol olusumu ve kagislari takip etmistir.

Anahtar Kelimeler: Pasif kita kenar1 cevherlesmesi, ¢inko-kursun, barit, fosfat, GD Anadolu, Tirkiye
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TECTONOSTATIGRAPHIC SETTING OF THE MINERAL DEPOSITS OF THE
PASSIVE MARGIN SEDIMENTS OF SE ANATOLIA, TURKEY

Nurullah HANILCP, Hiiseyin OZTURK?®, Fatih OZBAS?
3fstanbul University, Faculty of Engineering, Geology Eng. Department, Avcilar, Istanbul
(nurullah@istanbul.edu.tr)

ABSTRACT

The south-eastern Anatolian Autochthonous are well eXp0sed in the Hakkari and Sirnak regions of Turkey and
consist of a thick, Early Paleozoic to Miocene sedimentary succession that represents a shallow marine deposit
that was formed in a shallow basin at the passive margin of the Arabian Continent. The oldest rocks of the
region are represented by a Cambrian-Ordovician quartzite that includes a vein-type copper mineralization,
consisting of chalcopyrite, pyrite and quartz. This ore vein crops out for only a few hundred meters and is ~1m
thick. The overlying unit is a dark grey to black Permian limestone that includes Zn-Pb-Ba veins consisting
mainly of sphalerite and barite. Stratabound Zn-Pb-Ba mineralization, which is dominated by sphalerite, also
occurs in the limestone at the Permian—Triassic transition.

The stratiform/and stratabound Zn-Pb mineralization occur as three main ore levels in the Middle-Upper
Triassic and Jurassic carbonate-dominated but shale alternating sequence represents the most important
mineralization in the region. Each ore zone is of similar chemical composition and contains sphalerite, galena,
pyrite and marcasite minerals. These primary sulphidic ore levels have been mostly in-situ oxidized to
smithsonite, hemimorphite, anglesite and limonite that extend laterally a few tens of kilometers. A barite
mineralization, with huge reserves, consists of both feeder veins and bedded barite alternations with limestone,
occurs ~200 m above the major Zn-Pb deposits. The upper metallic mineralization is found in the white
Cretaceous carbonates and contains vein-type barite +galena and crops out in the higher elevations of the Kato
Mountains. Late Cretaceous (Santonian) limestone with white colored includes glauconitic phosphate
formations that may have been formed coeval with the Mazidagi phosphorite deposit. The uppermost parts of the
succession consist of Cretaceous- Palaeocene and Eocene rocks represented by marl, shale, and limestone.
These units include E-W trending asphaltite veins up to 60 m thick. These formations represent a solidified oil
injection from the Jurassic source rocks into the uppermost sediments along the post-Eocene thrust fault zone.
Stratigraphic relations indicate a basin-scale SEDEX-type Zn-Pb-Ba occurrence associated with Triassic rifting.
This was followed by deposition of organic-rich phosphates as a late phase of the basin history during
Cretaceous time and subsequent oil generation and migration during the latest period of basin development.

Keywords: Passive continental margin mineralization, zinc-lead, barite, phosphate, SE Anatolia, Turkey
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FELAHIYE (KAYSERI) FLUORITLERININ JEOKIMYASAL KOKENIi
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Bu calisma ile Felahiye’de (Kayseri) bulunan fluoritlerin kdkeni ortaya konulmasi amaglanmistir. Felahiye
fluoritlerinin olusumlar1 yaygin bir sekilde siyenit igerisinde bulunmaktadir. Felahiye Fluoritlerinin Nadir
Toprak Elementler (REE) dagilimi grafiklerle tanimlanip jeokimyasal 6zellikleri arastirilmigtir. Fluoritlerin REE
igerikleri 10.15 ile 149.17 ppm arasinda degismektedir. Felahiye fluoritleri nadir toprak elementleri agisindan
zengin bir i¢erik sunmaktadir. Fluoritlerin Tb/La-Tb/Ca diyagramindaki konumu cevherlesmenin hidrotermal
evrede meydana geldigini gostermektedir. Bu fluoritler hidrotermal ¢ozeltilerin etkisi altinda olusmustur.
Fluoritlerin Yiiksek Degerlikli Katyonlar (HFS) ve REE bakimindan yan kayacglara gore fakir olmalari bu
elementlerin cevher olusturan ¢ozeltilerden etkilendiklerini géstermektedir. Eu ve Ce anomalilerinde; Eu pozitif,
Ce negatif anomali gostermesi orta sicaklik (T) ve yiiksek fO; ortamin oldugunu isaret eder. Sc/Eu-Sr, (La/Yb)n-
(Eu/Eu*)N, Sr-(Eu/Eu*)n, Sc-YREE, (Tb/Yb)n-(La/Yb)n, Th/Ca-Tb/La olusturulan diyagramlar Felahiye
fluoritleri kokenleri hakkinda 6nemli bilgiler sunmaktadir.

Anahtar Kelimeler: Fluorit, nadir toprak elementi, jeokimya, Felahiye, Kayseri, Tiirkiye
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GEOCHEMICAL ORIGIN OF THE FELAHIYE (KAYSERI) FLUORITES
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aKahramanmaras Siitcii Imam University, Department of Geological Engineering, Kahramanmaras, Turkey
bAkdeniz University, Department of Geological Engineering, Antalya, Turkey
(yuras@ksu.edu.tr)

ABSTRACT

This study is aimed to find out the origin of Felahiye fluorites (Kayseri). The Felahiye fluorites are commonly
hosted by the syenite. The geochemical properties of the Felahiye fluorites have been investigated by
characterizing their rare earth element (REE) distributions defined by graphs. The REE contents of the fluorite
samples are ranging between 10.15 and 149.17 ppm. The Felahiye fluorites are presenting enriched REE
contents. The plots of fluorite samples in the Th/La-Th/Ca diagram indicate that the mineralization was evolved
during the hydrotermal stage. They were likely formed by the contribution of formation fluids. Relatively poor
contents of high field strength elements (HFSE) and REE of the fluorites to their host rocks indicates the
influence of mineralization hydrothermal fluids on these elements. The positive anomalies of Eu and negative
anomalies Ce indicate mid temperature (T) and high fO. conditions during formation. In addition, Sc/Eu-Sr,
(La/Yb)n-(EU/Eu*)N, Sr-(EU/EU*)N, Sc-Y REE, (Th/Yb)n-(La/Yb)n, Th/Ca-Th/La diagrams also provide important
information about the origin of the Felahiye fluorites.

Keywords: Fluorite, rare earth elements, geochemistry, Felahiye, Kayseri, Turkey
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TRAVERTENLERIN JEOKIMYASAL OZELLIKLERI
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Inceleme alam, Kuzeyde Tavsanli Zonu ile iliskilidir. Inceleme alaninda, K-G dogrultulu Emet fay1 boyunca,
Kuvaterner (giincel) yasgli traverten ve tufa olusumlar1 goriilmektedir. Traverten olusumu, Emet fay1 ile olusan
catlaklardan ¢ikan termal sular ile iliskili olarak gelisir. inceleme alaninda olusan travertenler kuzeyden giineye
dogru genglesmektedir. Bu tektonik hat lizerinde yer alan traverten agik ocaklarinda kalinlik 25 m. ila 40 m.
arasinda degismektedir. Emet baseninde, K-G fay hatt1 boyunca, 5 ayr1 lokasyondan mineralojik, petrografik ve
jeokimyasal inceleme amaciyla yaklasik 120 traverten drnegi alinmistir.

29 o6rnegin XRD analiz sonuglarmma gore, travertenlerde hakim olan mineral kalsittir. Baz1 &rnekler; kuvars,
serisit, biyotit, rutil, magnetit ile, ¢cok kiiglik oranlarda da hektorit, illit ve albit igerir. 48 traverten Grneginin
jeokimyasal analiz sonuglarma gore, travertenlerdeki CaO miktart % 45,31 - % 55,98 arasinda iken, MgO %
0,10 - % 0,79 deger araliklarindadir. Demir konsantrasyonu yiiksek olan drneklerde magnetit, hematit ve limonit
bulunur. Bestas ve Boyut traverten ocak aynalarindaki kirmizimsi — kahverengi travertenlerde FeO degeri %
4,09 ila % 27,07 kadardir. Traveten sahasinda; kuzeyden giineye dogru alinan dogrultu boyunca SiO,, Al,Os ve
Fe,03, ve MgO artarken, CaO ve AZ degerlerinde degisiklik olmamaktadir.

Bestas traverten ocagindaki min. ve max. Sr miktar1 55,87 ppm — 283,6 ppm, Yenice hidrotermal sahasinda
316,7 ppm — 1840,6 ppm arasindaki degerlerdedir. Ba degerleri ise; 4,0 ppm — 689.0 ppm arasinda yer alir.
Stronsiyum (Sr) ve Baryum (Ba) bilesenlerinin depolanmasi denizel kiregtaslarmin ¢oziilmesinden ve/veya
hidrotermal alterasyon sonucunda olugmaktadir. Arsenik (As) degerleri bazi travertenlerde ¢ok yiiksektir (41,8 —
3407,6 / < 10,000 ppm). Bu degerlerin ¢oklugu arsenikg¢e zengin orpiment ve realgar mineralleri iceren bor
minerallerinin alterasyonu ile iliskili olabilir. Inceleme alaninin Kuzey kisminda (Boyut & Bestas Traverten
ocagl) Travertenlerdeki Sr miktari, Gilineydeki (Yenicekdy, Sefakdy ve Uyuz hamami) travertenlerden daha
azdir.

Anahtar Kelimeler: Boyut isletmesi, Emet Fay1, jeokimyasal analiz, Tavsanli Zonu, traverten
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Hiiseyin KARAKUS?, Irem AKSOY?, Enes ZENGIN®
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ABSTRACT

The investigated area is associated with Tavsanli Zone. Quaternary aged travertine and tufa is seen in the area
along with the N-S trending fault. The travertine occurence is related to the thermal spring discharging from
cracks and fault plane at the Emet fault. The travertines forming in the study area rejuvenate from the north to
the south. The thickness is 25 - 40 m. at the travertine deposits in these locations. Approximately 120 travertine
samples were collected for mineralogical, petrographic and geochemical analyses from these sites. Travertine at
Emet basin have been used to define five depositional locality along with the N-S fault line.

According to the XRD analyses of 29 travertine samples, calcite is the most common mineral at all sites. Some
samples are composed mainly of detrital minerals such as quartz, sericite, biotite, rutile, magnetite, hematite,
hectorite, illite, and albite in very small amounts. Based on 48 samples that were analyzed geochemically, the
CaO concentrations in the travertines range from 45,31% to 55,98% whereas the MgO values from 0,10% to
0,79%. Magnetite and hematite are present in some of the iron-rich samples. The FeO (4,09%- 27,07%) is high
in the reddish-brown travertine from the Bestas and Boyut travertine quarry faces. According to the cross
section from the north to the south at the travetine area, SiO., Al,Os (except for Sefakoy & Uyuzhamami), Fe;Os,
and MgO, increase while CaO and LOI have no change.

The minimum and maximum Sr values in travertine are from Bestas quarry faces (55,87 ppm — 283,6 ppm) and
Yenice hydrothermal alteration area (316,7 ppm — 1840,6 ppm). The Ba values are between 4 ppm and 689 ppm.
Sr, and Ba contents of the deposites may be compatible with provenance of the element from the dissolution of
marine limestone and/or hydrothermel origin. The value of As is high (41,8 — 3407,6 / < 10,000 ppm) in the some
traverertines. It is related to alteration of the boron minerals including orpiment and realgar. Travertines found
at the northern sites (Boyut & Bestas Quarry) contain less Sr than the travertines found in the south localities
(Yenice, Sefakdy, and Uyuz hamamu).

Keywords: Boyut quarry, Emet Fault, geochemical analyses, Tavsanli Zone, travertine
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(alitum@ohu.edu.tr)
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Nigde—Camardr antimuan yataklari Nigde Masifi’ne ait kayag gruplari igerisinde yer almaktadir. Cevherlegsmeler
Ugkapih Granitoidi ile iliskilidir. Orta Anadolu Kristalin kompleksinin giiney ugunda yer alan Nigde Masifi
magmatik ve metamorfik kayaclardan olusur. Giimiisler, Kaleboynu ve Asigedigi Formasyonlarindan meydana
gelen Nigde masifinin tiim birimleri Ugkapili granitoidi tarafindan kesilir. Bolgedeki cevherlesmeler fay
diizlemleri, kirik-catlak hatlar1 gibi siireksizlik diizlemlerinde damar seklinde ve tabaka sinirlarinda uyumlu
olarak yer almaktadir. Antimuan cevher minerali stibnit olup, ek olarak zinober, pirit, kalkopirit, ve barit
goriilmektedir.

Bolgedeki, eski isletme alanlar1 ve mostralardan alman cevherlerin ana oksit ve iz element jeokimyas1 XR-F ve
ICP-MS yontemi ile belirlenmistir. Belirlenen bu oranlarm Ugkapili granitoidinin iz elementleri ile
karsilastirilmasi sonucunda asagidaki elementlerin granitoid ile farklilik gosterdigi gozlenmistir. Buna gére Sb
cevherli zonlarini iz element degerleri Cu, Pb, Sr, Ba, Hf, Ta, U ve Cs bakimmndan Ugkapili granitoidine gore
bir zenginlesme sunarken, Zn, Ga, Rb, Th, Nb, Zr ve Y bakimindan ise tiiketilmislik gostermektedir. Bu element
gruplarinin indikator olarak kullanilabilecegi diisiiniilmektedir. Ayrica, bu 6rneklerde W, Hg, Bi, Sn, Cd, Mo ve
As yoniinden 6nemli anomaliler tespit edilmistir.

Anahtar Kelimeler: Antimuan, iz element, Nigde, jeokimya, stibnit
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PRELIMINARY RESULTS FROM THE TRACE ELEMENT GEOCHEMISTRY
OF CAMARDI-NIGDE ANTIMONY DEPOSITS

Ali TOUMUKLU?, Sinan ALTUNCU?, F. ZAFER OZGUR?
a0mer Halisdemir University, Engineering Faculty, Geological Engineering Department, Nigde, TURKEY
(alitum@ohu.edu.tr)

ABSTRACT

The Nigde-Camardi antimony deposits are located within the rock groups belonging to the Nigde Massif. The
mineralizations are associated with Uckapili Granitoid. Nigde Massif is the southest part of the CACC (Central
Anatolian Crystalline Complex) which is composed of magmatic and metamorphic rocks. Nigde Massif consist of
Giimiisler, Kaleboynu and Asigedigi formations. Uckapili granitoid cuts all these units. The mineralizations in
the region are in the form of veins in the discontinuity planes such as fracture-crack lines, fault planes and in
conformity with the layer boundaries. Antimony ore mineral is stibnite and in addition, cinnabar, pyrite,
chalcopyrite and barite are observed.

The major oxide and trace element geochemistry of the ores from former operating areas and the outcrops in the
region has been determined by the XRF and ICP-MS methods. As a result of comparing these values with the
trace elements values of the Uckapili granitoid, it is observed that the values of some elements are different from
those of granitoid. Accordingly, the trace element values of the Sb ore zones show enrichments in Cu, Pb, Sr, Ba,
Hf. Ta, U and Cs with respect to the Uckapili granitoid and show depletions in terms of Zn, Ga, Rb, Th, Nb, Zr
and Y. These element groups are thought to be used as indicators. In addition, significant anomalies in W, Hg,
Bi, Sn, Cd, Mo and As have been detected in these samples.

Keywords: Antimony, trace element, Nigde, geochemistry, stibnite
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TI"JRKIYE BARIT YATAKLARIN OLUSUMU VE KOKENINE YONELIK
JEOLOJIK VE JEOKIMYASAL BIiR YAKLASIM

. ) Zeynep CANSU?, Hiiseyin OZTURK? .
8[stanbul Universitesi Miihendislik Fakiiltesi, Jeoloji Miih. Boliimii, Avcilar Kampiisii, Istanbul
(zeynep.oru@istanbul.edu.tr)
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Stronsiyum (Sr) baritler iginde ortalama %]1-2 oraninda bulunur ve Sr’un durayli izotop bilesimi (3"Sr/2®Sr),
baryumun kaynagma ve iginde yer aldigi kayaclarla yasitlik iliskisine 6nemli dlglide agiklik getirir. Tiirkiye
barit yataklarmdan elde etigimiz 8 Sr/%®Sr durayli izotop verileri barit yataklarinm iginde bulunduklar1 kayalarla
uyumlu radyojenite gosterdigini ortaya koymustur.

Eskisehir-Kizilcaren NTE+Ba+F+Th kompleks maden yatagmm & Sr/%Sr orani, bu yatagin Tiirkiye’nin en
diisiik radyojenik deger gosterdigini (0,70603) ve acikca manto kaynakli geng bir magmadan kaynaklandigini
gosterir. Bu yatak Triyas yash metasedimentler igine Ust Oligosen yash karbonatitik magma yerlesimiyle
uyumlu olacak sekilde diisiik radyojenik Sr izotop degeri vermistir. Bunu izleyen radyojenite degeri Pontidlerde
yeralan iist Kretase yasli Giresun- Bulancak barit yatagmna (0,70703) aittir. Hakkari bolgesinde Jura yash
kirectaslar i¢inde goriilen sin-sedimenter tabakali barit yataklarinin Sr izotop degerleri ise (0,70866) yasina
uygun radyojenitededir. Adana - Feke (0,7111) ve Kahramanmaras yoresindeki (0,7125) yataklar ise i¢inde
bulundugu Paleozoyik yas ile uyumlu olacak sekilde en yiiksek radyojeniklik gostermektedir.

Dogu Toroslarda (Adana-Feke) ve Amanoslardaki (Kahramanmaras-Tiirkoglu/Onsen barit yataklari, Paleozoyik
yash kirectaslari i¢inde bir Miyosen yash kirik dolgusu olarak goriiliir. Yataklara ait jeolojik ve jeokimyasal
veriler, ilksel Paleozoyik yash baritlerin Miyosen doneminde rejenerasyona ugradigii gostermektedir. Miyosen
rejenerasyonu, temelde Paleozoyik kirectaslari icinde bulunan baritlerin, bu dénemde ¢oziiliip ana fay hatti
boyunca yukari dogru tasinirken kuvarsit, seyl ve kirectaglari gibi farkli litolojiler iginde yeni bir damar
olusturma islemidir. Miyosende derine inip Paleozoyik igindeki baritlerin ¢dziinmesini ve yukar1 taginmasini
saglayan klor bu déneminde iistte yer alan evaporit ¢canagindan saglanmis olmalidir. Akdeniz tabaninda ODP
sondajlartyla saptanan kalin tuz ve jipslerden olusan Mesiniyen ( Miyosen) ¢okelleri bu evaporasyon déneminin
esdegeri olmalidir. Baritlerin kiikiirt izotop degerleri de (ortalama **S/*?S=%028,57, n=13) bdylesi bir denizel
kiikiirt kaynagina isaret etmektedir.

Anahtar Kelimeler: Barit, stronsiyum izotopu, kiikiirt izotopu, Tiirkiye
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GEOLOGICAL AND GEOCHEMICAL APPROACH FOR THE FORMATION
AND GENESIS OF THE BARITE DEPOSITS OF TURKEY

. Zeynep CANSU?, Hiiseyin OZTURK? .
8[stanbul University Engineering Faculty, Geology Eng. Department, Avcilar Campus, Istanbul
(zeynep.oru@istanbul.edu.tr)

ABSTRACT

Strontium (Sr) may average 1-2% in barites because of the chemical similarity to barium and it’s stable isotope
composition (87Sr/%Sr) reveals the source of the barium and age relations between the host rocks and barite
itself. The stable ®'Sr/®Sr isotope studies of the barite deposits of Turkey show that they have similar
radiogenity and are isotopically compatible with their host rocks.

87Sr/85Sy isotope ratios of the Eskisehir - Kizilcadren REE+Ba+F+Th complex ore deposit show the lowest
radiogenic value among the Turkish barites (0.70603) and indicate a young mantle source. The low radiogenic
characteristics of this deposit are compatible with Upper Oligocene carbonatitic magma that intruded Triassic
metasediments. The following lower radiogenity value comes from the Upper Cretaceous Giresun-Bulancak
barite deposit (0,70703) mapped in the Pontides. The Sr isotopic values of synsedimentary bedded barite beds of
the Hakkari Region (0,70866) found in Jurassic limestones shows compatible radiogenity with its age. The
Adana-Feke (0,7111) and Kahramanmarag barite beds (0,7125) show the highest radiogenity compatible with
their Palaeozoic host rocks.

The Adana—Feke barite beds of the Eastern Taurides and the Kahramanmaras-Tiirkoglu/Onsen barite beds of
Amanos Mountains are mapped in Palaeozoic sedimentary units as Miocene-aged fracture fillings. Geological
and geochemical data indicate that primary Palaeozoic-aged barites have undergone regeneration during the
Miocene. This Miocene regeneration results from barite dissolution from Palaeozoic host rocks and deposition
along large faults that cut lithologies such as quartzite, shale, and limestone. Chloride ions which are
necessary for dissolution of primary barite and upward migration as barium cloride complex ions originated
from the upper evaporite basin during the Miocene. Messinian sediments include a thick salt and gypsium
deposit that was detected in bore holes in the bottom sediments in the Mediterranean Sea, should represent the
lateral equivalents of this evaporation period. Sulphur isotope values (mean *S/%2S =%428,57, n=13) of these
barites also indicate a seawater source.

Keywords: Barite, strontium isotope, sulphur isotope, Turkey
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TILKIiKOY (ANKARA-KALECIK) OFiYOLITIiK MELANJ iCERISINDEKI
MANGANEZ CEVHERININ SEM TABANLI MLA YONTEMI iLE
INCELENMESI

Ali TUMUKLU?, Ali GUREL?
80mer Halisdemir Universitesi, Jeoloji Miihendisligi Boliimii, 51100, Nigde, Turkiye
(alitum@ohu.edu.tr)

0z

Ankara ofiyolitik melanji igerisinde yer alan galigma alani, manganez cevherlesmesi anlamimda 6nemli bir yer
tutmaktadir. Manganez ceherlesmesi Tilkikdy (Kalecik-Ankara) civarinda, ofiyolitik melanjin igerisinde,
radyolaritik kayaclarla uyumlu olarak bulunmaktadir. Cevherlesmeler genel olarak radyolarit bantlarina uyumlu
damar ve cepler seklindedir. Damarlarin kalinliklar1 70-80 cm’yi ve merceklerin uzun eksenleri 3’m yi
bulmaktadir.

Cevherlesmeden alman &rneklerden hazirlanan ve parlak kesit haline getirilen bir adet temsili 6rnek iizerinde
calisgtlmigtir. Temsili 6rnegin MLA (Mineral Liberation Analyser) yontemi ile igerisindeki mineraller
belirlenmistir. Buna gore temsili 6rnek igerisinde manganez cevher minerali olarak % 25,87 rodokrozit, % 7,78
kriptomelan ve %0,85 hollandit tespit edilmistir. Mangan cevher mineralleri ile birlikte farkli oranlarda gang
mineralleri (kuvars, kalsit, dolomit vb. ) alterasyon iiriinii mineraller (Illite, goyazit) ve diger oksit, hidroksit ve
native demir oranlar1 belirlenmistir. Bu mineral topluluguna gore cevherlesme diisiik 1s1 kosullarinda, su altinda
ve hidrotermal damar tipindedir.

Anahtar Kelimeler: Manganez, rodokrozit, kriptomelan, MLA (Mineral Liberation Analyser), Tilkikdy, Ankara
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INVESTIGATION OF MANGANESE ORE DEPOSITS WITH SEM-BASED MLA
METHOD IN TILKIKOY (ANKARA-KALECIK) OPHIOLITIC MELANGE

Ali TUMUKLU®, Ali GUREL*
80mer Halisdemir University, Department of Geological Engineering, 51100, Nigde, Turkey
(alitum@ohu.edu.tr)

ABSTRACT

The study area located in Ankara ophiolitic melange, has an important place in terms of manganese
mineralization. The manganese mineralization is located in the ophiolitic melange around Tilkikéy (Kalecik-
Ankara), concordant with the radiolaritic rocks. The mineralizations are generally in the form of veins and
pockets that are concordant with radiolarite bands. The thickness of the veins is 70-80 cm and the long axes of
the lenses are 3 m.

Studies were carried out on one representative sample prepared from the samples taken from the mineralization
and made into a polished section. The minerals in the representative sample are determined by the MLA
(Mineral Liberation Analyzer) method. Accordingly, 25,87% rhodochrosite, 7,78% cryptomelan and 0,85%
hollandite were detected as manganese ore minerals in the representative sample. Along with manganese ore
minerals, gangue minerals (quartz, calcite, dolomite, etc.) alteration product minerals (illite, goyazite) and other
oxides, hydroxides and native iron amounts were determined at different rates. According to this mineral
paragenesis, mineralization has been determined to be in low temperature conditions, under water and
hydrothermal vein type.

Keywords: Manganese, rhodochrosite, cryptomelane , MLA (Mineral Liberation Analyser), Tilkikoy, Ankara
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KINDIA BOLGESI DEBELE-BALAYA BOLGESI BOKSIT YATAKLARI VE
JEOLOJISI (GINE, BATI AFRIKA)

Moussa SIDIBE?, M. Giirhan YALCIN?®
aAkdeniz Universitesi, Jeoloji Miihendisligi Boliimi, 07058, Antalya, Turkey
(gurhanyalcin@akdeniz.edu.tr)
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Gine Cumhuriyeti, yaklagik 40 milyar ton ile diinyanin 6nde gelen boksit rezerv iilkesi olarak bilinir. Boksitlerin
¢ogu, iilkenin kuzey-bat1 bolimiinde, "BOWE depresyonu'"nda olugmaktadir. Bagkent Konakri'nin yaklasik 120
km dogusunda yer alan Kindia Bolgesinde, en biiyiik boksit yataklar1 birisi bulunmakta, Débélé ve Balaya boksit
platolar1 bu alan igerisinde yer almaktadir. Compagnie des Bauxites de Kindia (CBK) sirketi tarafindan isletilen
Débélé ve Balaya boksit platolari, Kindia bolgesinin dogusundadir.

Bu calismanm amaci Débélé ve Balaya alan1 boksitlerinin jeolojisi, stratigrafisi ve petrografisi arastirilmasidir.
Bu nedenle, boksitin ¢aligma alaninin, jeolojik haritasinin, stratigrafi kesitin ve boksit yan kayacinin arastirilmasi
ve bu boksitlerin petrografik tanimi gerceklestirilmistir.

Débélé-Balaya alanin jeolojik olarak Kuzey-Afrika Platformu'nun giineybati boliimiindedir. Bu platform, en
alttan iiste dogru Arken, Ust Proterozoik, Paleozoik ve Kuaterner formasyonlari ile olugsmaktadir.

Débélé ve Balaya boksit platolari, Kuvaterner tortulari tarafindan ortiilmiis olan Ordovisiyen ve Siliirien
sedimanter formasyonlarm igerisinde bulunmaktadir. Ordovisiyen formasyonu ince taneli veya kaba taneli
kuvarsh kumtaglar1 ile aleurolitlerden (silttaslardan) ortiilmistiir. Siliiriyen formasyonu, arjilitler (kiltas), killi
sistler, kuvarsli aleurolitler ve kaba taneli kumtaslarindan olusurmaktadir. Biitiin bu sedimanter tabakalar esas
olarak dolerit siller tarafindan ortiilmiistiir. Bu formasyonlarin derin alterasyonu, 6zellikle bu ¢alisma alam
icerisinde Siliiriyen formasyonlarin alterasyonu neticesinde, boksit yataklari laterit kabuklar seklinde olmustur.

Literatiir taramasi ve arazi gozlemlerine dayanarak jeolojik harita, stratigrafik kesit ve enine jeolojik kesit
olusturulmustur. Boksitler petrografik olarak li¢ gruba ayrilmustir: bresik boksitler, pisolitik boksit ve yapisal
boksitler. Iki tiir boksitik bozunma kabugu taninmistir: eliiviyal bozunma kabugu ve ortiilii eliiviyal bozunma
kabugu.

Anahtar Kelimeler: Jeoloji, bozunma kabugu, boksit, Débélé, Balaya, Gine

102


mailto:gurhanyalcin@akdeniz.edu.tr

Cukurova Universitesi, Jeoloji Mihendisligi Bslomu

Uluslararasi Katilimli
¢ Yil Jeoloji Sempozyumu
3-6 Mayis 2017 - Adana/Tiirkiye

GEOLOGY AND BAUXITE DEPOSITS OF THE DEBELE-BALAYA AREA,
KINDIA REGION (GUINEA, WEST AFRICA)

Moussa SIDIBE?, M. Giirhan YALCIN?
aAkdeniz University, Department of Geological Engineering, 07058, Antalya, Turkey
(qurhanyalcin@akdeniz.edu.tr)

ABSTRACT

The Republic of Guinea is known to host the largest bauxite reserve in the world, estimated to be about 40
billion tons. Most of it occurs mainly in the north-western part of the country, in the “BOWE depression”. The
Kindia Region, located about 120 km east of the capital city Conakry, is a host to one of the largest bauxite
deposits in the country, of which the Débélé and Balaya bauxite plateaus constituted. The Débélé and Balaya
plateaus are located east of the Kindia region and currently operated by the Compagnie des Bauxites de Kindia
(CBK) company,

The aim of this work is to establish the geological map, the stratigraphic column and the petrographic
classification of the study area. Thus, during this work the bibliographic review of the study area, the geological
map, the geological field trip, the stratigraphic column and sampling of bauxites and their parent rock as well as
the macroscopic petrographic description of bauxite werre carried out.

Débélé-Balaya area that is also geologically located in the south-west part of the North-African Platform, which
associates from the base to the top with formations of Archean, Upper Proterozoic, Paleozoic and the
Quaternary age. The Bauxite plateaus of Débélé and Balaya is found in the bulk of the Ordovician, Silurian
sedimentary formations covered by the Quaternary deposits. The Ordovician formation consists of fine-grained
and coarse grained quartz-sandstones and aleurolites. The Silurian formation consists of argillite (claystone)
clayey shale, quartz-aleurolites, and coarse sandstones. All these sedimentary layers have been invaded by sills
of mainly dolerite. The deep alteration of these formations especially that of the Silurian in the case of this study
area, allowed the formation of the laterite crusts that formed the bauxite deposits. On the basis of the
bibliographic and field data, a geological map, a stratigraphic column, and a geological cross section of the
study area were established. The bauxites have been classified petrographically into three groups: brecciated
bauxite, pisolitic bauxite and structural bauxite. Two types of bauxite weathering crust have been recognized:
eluvial weathering crust and eluvio-covered weathering crust.

Keywords: Geology, weathering crust, bauxite, Débélé, Balaya, Guinea
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BASDERE (YESILHISAR-KAYSERI) BOLGESINDE YUZEYLENEN
ALTERASYONLARIN INCELENMESI- iLK BULGULAR: FT-IR ve XRD
METOTLARI KULLANIMI

Ayten CAPUTCU?, Fevzi ONER? .
aMersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Bolimii, MERSIN
(aytencaputcu@mersin.edu.tr)
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Kayseri ilinin Yesilhisar ilgesinde bulunan Basdere Koyii civarinda yiizeylenen alterasyon bolgesi K34 d3-d4
paftalarinda yer almaktadir. Kapadokya Volkanik Kompleksi igerisinde yar alan ve birgok fay sistemi tarafindan
kesilen bolgede, Susuzdag Volkanikleri olarak adlandirilan altere andezitler ile Tekkedag Volkanikleri olarak
adlandirilan, bazalt-andezitik bazalt iceren birimler hakimdir. Makroskobik olarak rahatlikla fark edilebilen
alterasyonlarin mineralojilerinin ortaya konmasi gelisim mekanizmalar1 hakkinda fikir sahibi olunabilmesi i¢in
yapilan ilk galigmalarda XRD ve FT-IR metotlar1 kullanmilmigtir. Bu ¢alismada 120 adet FT-IR analizi Perkin
Elmer ATR ile 4000-450 cm™ dalga boyu araliginda yapilmustir. Orneklerin bir gogunda 3696 cm™ ve 3622 cm
bantlarinda Al---O—H; 3450 cm? - 1633 cm™ bantlarinda H—O—H; 1033 cm? dolaylarinda Si-O baglari
gozlenmistir. Bu kimyasal baglar mineralojik olarak yorumlandiginda, &rneklerde kil grubu mineraller ile kuvars
mineralinin egemen oldugu goriilmektedir. XRD analizlerinde RigakuSmartlab cihazi ile, 20: 3-90° araliginda
10° / dk lmizinda Cu Ka filtresi ile 0.02 adim araliginda calisitlmis ve 40 6rnek incelenmistir. Yapilan XRD
analizlerinde Alunit ( 5.68; 4.94; 3.47; 2.97; 2.20; 1.29 A), Alunojen ( 13.38; 7.04; 6.03; 5.81; 4.87;2.71 A),
Jarosit ( 5.7; 3.10; 3.07; 1.89; 1.48 A) ve Jips ( 7.57; 4.29; 3.79; 2.86; 2.78; 2.52; 1.78 A) gibi sulu siilfat
minerallerinin yam sira Kaolinit (7.19; 4.45;4.16; 3.58; 2.54; 1.48 A), Dikit ( 7.11; 4.30; 3.06; 2.38; 1.18 A) ve
Nakrit (7.17; 4.46; 3.58; 2.55; 1.89;1.66 A) tiirii kil minerallerine ve Kuvars ( 4.26; 3.34; 2.46; 2.28; 1.97; 1.37
A) mineraline rastlanmistir. Yapilan bu mineralojik kokenli ilksel analizlerin sonucunda, bolgedeki alterasyon
mekanizmasinin diisiik sicakliklarda gelistigi ve asidik c¢ozeltilerin alterasyona sebep oldugu diistiniilmektedir.
Mekanizmanin daha detayli ortaya konabilmesi igin, sonraki calismalarda kimyasal icerigin belirlenmesi,
alterasyona neden olan ¢ozeltilerin kokeni i¢in izotop ¢alismalarinin yapilmasi ve taze kayag ile altere kayag
orneklerinin ince kesitlerinini incelenmesi planlanmaktadir.

Anahtar Kelimeler: Alterasyon, FT-IR, XRD
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INVESTIGATION OF CROPPED OUT SURFACE ALTERATIONS IN THE
BASDERE (YESHISAR-KAYSERI) REGION —INITIAL FINDINGS: USE OF FT-
IR AND XRD METHODS

Ayten CAPUTCUR, Fevzi ONER? _
3Mersin University, Faculty of Engineering, Department of Geological Engineering, MERSIN
(aytencaputcu@mersin.edu.tr)

ABSTRACT

The surface alteration zone cropped out in the vicinity of the Bagsdere, a village of Yesilhisar in Kayseri
province, is located in the K34 d3-d4die plate. The altered andesites called Susuzdag Volcanics and basaltic-
andesite basaltic units called Tekkedag Volcanics dominate the area which is within the Cappadocia Volcanic
Complex and cut by many fault systems. XRD and FT-IR methods have been used in the initial studies in order to
understand the mineralogy of alterations which can be easily recognized macroscopically and to get an idea
about their development mechanisms. In this study, 120 FT-IR analyzes were performed with a Perkin Elmer
ATR at a wavelength of 4000-450 cm™. In majority of the samples, Al---O—Hat the 3696 cm™and 3622 cm
!bands; H—O—H at the 3450 cm® - 1633 cm*bands; Si-O around the 1033 cm?were observed. When these
chemical bonds are interpreted mineralogically, clay group minerals and quartz mineral dominate the samples.
XRD analyzes were performed with a Rigaku Smartlab device at 0.02 step intervals with a Cu Ka filter at a rate
of 10% min in the range of 20: 3-90°, and 40 samples were examined. In the XRD analyzes, aqueous sulphate
minerals such as the Alunite (5.68, 4.94, 3.47, 2.97, 2.20, 1.29 z4°), Alunogen (13.38, 7.04, 6.03, 5.81, 4.87, 2.71
A), Jarosite (5.7 3.10 3.07 1.89 1.48 A) and Gypsum( 7.57; 4.29; 3.79; 2.86; 2.78; 2.52; 1.78 A) and clay
minerals like Kaolinite (7.19, 4.45, 4.16, 3.58, 2.54, 1.48), Dickite (7.11, 4.30, 3.06, 2.38, 1.18 /f) and Nacrite
(7.17, 4.46, 3.58, 2.55, 1.89, 1.66 /f) as well as Quartz (4.26, 3.34, 2.46, 2.28, 1.97, 1.37 /f) mineral. In
conclusion of these primary analyzes of mineralogical origins, it is thought that the alteration mechanism in the
region developed at low temperatures while the acidic solutions caused to the alteration. In order to reveal the
mechanism in more detail, it is planned in the future studies to investigate the chemical content, to make isotope
studies for the roots of the solutions causing alteration, and to examine thin sections samples of the fresh rocks
and the altered rocks.

Keywords: Alteration, FT-IR, XRD
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YOLAN PLATOSU BOKSIT YATAKLARININ SINIFLANDIRMASI,
KAMERUN
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aAkdeniz Universitesi, Jeoloji Miihendisligi Boliims, 07058, Antalya, Turkey
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Yolan platosu, Kamerun Adamawa bolgesinde yer alan Minim-Martap boksit yataginin goézlendigi yaylalardan
biridir. Hafif yamagl plato, deniz seviyesinden yaklasik 1200 m yiiksekte ve Danielle Platosu'na bitisik olarak
yeralir. Plato, Tersiyer’den Kuvaterner’e kadar ince aliivyon ortiisii ile kapli olup, bunu Kuvaterner bazaltlarinda
yer alan boksit takip eder. Bu ¢alismada, ¢alisma alanmina ait bazi lokasyonlardan boksit 6rnekleri derlenmis,
Akdeniz Universitesi'nde analize hazirlanmus, laboratuvarda XR-F yontemi ile ana oksit ve eser element analizi
yapilmistir. Ana element igerigine bagli olarak, SiO; - Al2Os - Fe205 i degiskenli diyagrami ve Fe, (Al + Ti) ve
kil mineralleri iiclii sistemi kullanilarak boksit yataginm siniflandirmast yapilmistir. Ornekler cogunlukla demirli
boksit-demir cevheri ve demirce zengin boksit-boksitli demir cevheri olarak belirlenmistir. Bu verilere
dayanarak, Yolan Yaylasi yatagimin, genel olarak boksitli demir cevheri oldugu sonucuna varilabilir.

Anahtar Kelimeler: Yolan Platosu, Kamerun, boksit, smiflandirma
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CLASSIFICATION OF THE YOLAN PLATEAU BAUXITE DEPOSIT,
CAMERUN

Daniel Ganyi NYAMSARI?, M. Giirhan YALCIN?
aAkdeniz University, Department of Geological Engineering, 07058, Antalya, Turkey
(gurhanyalcin@akdeniz.edu.tr)

ABSTRACT

The Yolan plateau is one of the plateaus that constitutes the Minim-Martap bauxite deposit in the Adamawa
region of Cameroon. The plateau with gentle slopes is about 1200 m above the sea level and lies adjacent to the
Danielle Plateau. The plateau consists of thin alluvium cover of the Sub-Recent to Recent age, followed by
bauxite of the tertiary to Quaternary basalts. In this study, bauxite samples were collected from some locations
in study area, prepared at Akdeniz University and analyzed for the major and trace element content using XRF
at the “ACME Analytical” Laboratories. Based on the major element abundance, the quality of the bauxite
deposit was classified using the SiO; - Al,Os - Fe;Os3 tri-variate plot and the Fe, (Al+Ti), and clay minerals
ternary system. Samples mostly plotted as ferrugineous bauxite — iron ore and, the iron rich bauxite — Bauxitic
iron ore. Based on the plots, it may be concluded that Yolan Plateau deposit is a Bauxitic iron ore.

Keywords: Yolan Plateau, Cameroon, bauxite, classification
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ALMANPINARI (HASANBEYLIi / OSMANIYE) CEVRESINDE YER ALAN
KIRMIZI KiLLERIN MINERALOJIiSi VE JEOKIMYASI - iLK BULGULAR

Pinar KOCHAN?, Fevzi ONER?
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(foner@mersin.edu.tr)
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Bu c¢alismada Almanpinar1 (Hasanbeyli/Osmaniye) Cevresinde gelisen kirmizi killeri incelenmistir. Bolgedeki
kirmizi killer Almanpinari yaylasinin icinde yer aldig1 bir vadi igerisinde yiizeylenirler. inceleme kapsaminda ele
alman ornekler c¢aligma bolgesinin 3 farkli noktasindan yilizeyden 2 ile 6 metre derinlige ulasan kesitlerden
almmslardir. Ik asamada araziden alman kirmiz1 kil 6rnekleri 2mm elekten gecirilmis ve bu malzemeden kil
fraksiyonu elde edilmistir. Daha sonra mineralojik ve jeokimyasal analizler icin toplam kayac ve kil fraksiyonu
kullanilmistir. XRD ve FTIR analizlerine gore toplam kayag orneklerinde Kuvars, Kaolinit, illit, Smektit,
Hematit, Dolomit ve bazi drneklerde ise az miktarda Kalsit tespit edilmistir. Orneklerin kil fraksiyonu ise Illit,
Smektit ve kaolinit tiirli minerallerinden olugmaktadir. Jeokimyasal analizlere gore kirmizi killerin SiO; icerigi
% 36.8- % 58.5; Al;03: % 29.2 - % 15.3; Fe,0s: % 13.0 -% 7.7; Ca0: % 9.3- % 1.0; MgO: % 7.6-% 1.0; K,0: %
8.1- % 0.3 ve TiO;: %1.9-0.8 arasinda degismektedir. Orneklerin Na,O, MnO ve P,Os miktarlar1 ise % 0.5’in
altinda olup, ateste kayip degerleri % 5.5 ile % 17.4 ile arasinda degismektedir.

Anahtar Kelimeler: Aimanpinar, kirmizi killer, mineraloji, jeokimya
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PRELIMINARY DATA ON GEOCHEMISTRY AND MINERALOGY OF RED
CLAYS OUTCROPPED AROUND THE ALMANPINARI
(HASANBEYLI/OSMANIYE) PLATEAU

Pinar KOCHAN?, Fevzi ONER?
&Mersin University, Geological Engineering Department, Mersin/Turkey
(foner@mersin.edu.tr)

ABSTRACT

In this study, the red clays supplied from the Almanpinari plateau were examined. The red clays are deposited in
a small valley, which have arisen through the weathering on Mesozoic aged rock. In this study, the samples were
taken from three different profiles and the depth of the profile varies between 2 m and 6 m from surface. Firstly,
the red clay samples obtained from the field were sieved through 2 mm sieve and recovered to investigate the
clay fraction. Subsequently bulk samples and clay fractions were used for mineralogical and geochemical
analyzes. The mineralogical composition was determined by X-ray diffraction (XRD) and Fourier Transform
Infra Red (FTIR). Mineralogical analysis show that the bulk samples consists of minerals like quartz, hematite,
kaolinite, illite, smectite, dolomite and some of them contain calcite. The clay fraction of the samples consists
predominantly of clay minerals like kaolinite, illite and smectite. According to geochemical analysis the red clay
samples contains 58.5-36.8 % SiO»; 29.2% - 15.3% Al;03; 13.0% - 7.7% Fe,03; 9.3% - 1.0% Ca0; 7.6% - 1.0%
MgO; 8.1% -0.3% KO respectively and the amount of TiO; is ranged from 1.9% to 0.8% . The contents of
Na20, MnO, P205 are less than 0,5 (wt %) and the LOI of Almanpinari ved clays variable between 7.9% and
15.8(wt% ) and are relatively high.

Keywords: Almanpinar, red clay, mineralogy, geochemistry
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PAZARCIK (KAHRAMANMARAS) DOLAYLARINDA YUZEYLEYEN KiL
BIRIMLERININ JEOLOJIK, MINERALOJIK VE JEOKIMYASAL
OZELLIKLERI

Fatma BAYRAK?, Giildemin DARBAS"
3KSU Fen Bilimleri Enstitiisii Jeoloji Miihendisligi Ana Bilim Dali
YKSU Miihendislik ve Mimarlik Fakiiltesi Jeoloji Miihendisligi Boliimii
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Caligsma alan1 Kahramanmaras ilinin Pazarcik-Narlt dolaylarinda bulunan S&giitlii-Sahintepe ¢evresinde yer alir.
Calismanm baslica konusu, Orta Miyosen yasl Yenicekale Formasyonu Kisla Marn Uyesi’ne ait kiltagi-marn
birimlerinin ¢imento hammaddesi olarak degerinin arastirilmasidir. Bu amag dogrultusunda ilgili birimlerden ii¢
adet kesit Ol¢lilmiis ve 28 adet 6rnek derlenerek, bu orneklere ait XRD’de tiim kayag ve kil fraksiyonu ile
jeokimyasal analizler yapilmistir. XRD calismalart sonucunda tiim kayag analizleri ile bolgede genis alanlarda
yiizlek veren Yenicekale Formasyonu Kisla Marn Uyesi’nin genel olarak illit, kuvars, dolomit, kalsit ve klorit
minerallerinden olustugu tespit edilmistir. Jeokimyasal analizler ile birimlerin SiO»; Al;Os; Fe;0s; CaO; MgO;
K20; Na2O; SOs igerikleri tespit edilmis, ¢imento hammaddesinde kullanilan smir degerler ile bu degerler
kargilagtirilmistir. Sonuglar degerlendirildiginde alkali elementlerin (Na;O ve K;0) sinir degerler i¢inde kaldigi,
ancak digerlerinin bu smir degerlerinin altinda ya da iistiinde bulundugu tespit edilmistir.

Ayrica ¢aligma sahasinda gerceklestirilen jeokimyasal analiz ile Silikat ve Aliminyum Modiilleri hesaplanmistir.
Tirk Cimento fabrikalarinda Silikat modiilleri igin en uygun degerler 2,2-2,6 arasindadir. Bu caligmada silikat
modilii degerleri ise 1,94-5,22 araligindadir. Aliiminyum igin standart degerler ise 1.5-2.5 arasindadir. Bu
calismada tespit edilen degerler de 0,43-1,38 araligindadir. Sonug olarak, tim veriler incelemenin konusu olan
Yenicekale Formasyonu Kisla Marn Uyesi birimlerinin laboratuar kosullarinda istenilen silikat ve aliiminyum
modiil degerlerine ulastirilmadan ¢imento hammaddesi olarak kullanilamayacagin1 gostermistir.

Anahtar Kelimeler: XRD, jeokimyasal analizler, Yenicekale Formasyonu, Pazarcik, Kahramanmarag
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GEOLOGICAL, MINERALOGICAL AND GEOCHEMICAL PROPERTIES OF
CLAY UNITS OUTCROPS IN PAZARCIK (KAHRAMANMARAS)

Fatma BAYRAK?Z, Giildemin DARBAS"
3KSU Instute of Natural and Applied Science, Kahramanmaras, Turkey
®KSU Faculty of Engineering and Architecture, Department of Geological Engineering, Kahramanmaras,
Turkey
(quldemin@ksu.edu.tr)

ABSTRACT

The study area is located around Sogiitlii-Sahintepe in the vicinity of Pazarcik-Narli, Kahramanmaras province.
The main subject of the study is to investigate the value of claystone-marl units belonging to the Middle Miocene
Yenicekale Formation Kigla Marn Member as a cement raw material. For this purpose, three sections were
measured from the relevant units and 28 samples were collected, and geochemical and XRD analyses (rocks and
clay fractions) of the all samples were made in the study area. As a result of XRD studies, it was determined that
Yenicekale Formation Kisla Marn Member which is exposed to large areas in the region is composed of illite,
quartz, dolomite, calcite and chlorite minerals by rock analyzed. By geochemical analysis, SiO2; Al,Os; Fe;0s;
Ca0; MgO; K;0; NaxO; SO3 contents of the units were determined and these values were compared with the
limit values used in cement raw materials. When the results were evaluated, it was determined that the alkali
elements (Na,O and K-O) were within the limit values, but others were below or above these limit values.

In addition, with geochemical analyses, it was calculated Silicate and Aluminium Modules. The most suitable
values for Silicate Modules in Turkish Cement Factories are 2.2-2.6. In this study, Silicate Modulus values are in
the range of 1.94-5.22. Standard values for Aluminum are between 1.5 and 2.5. The values of Aluminum
Modules determined in this study are in the range of 0,43-1,38. As a result, all the data show that sediments of
Yenicekale Formation Kisla Marn Member cannot be used as cement raw material without reaching values of
Silicate and Aluminum module in standard values.

Keywords: XRD, geochemical analyzes, Yenicekale Formation, Pazarcik, Kahramanmarag

111



Cukurova Universitesi, Jeoloji Mihendisligi Bslomu

Uluslararasi Katilimli 4 o
¢ Yil Jeoloji Sempozyumu

3-6 Mayis 2017 - Adana/Tiirkiye

AKTOPRAK HAVZASI (ULUKISLA) JEOLOJIiSi VE KiL MINERALOJISI
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(agurel_1999@yahoo.com)
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Aktoprak Havzasi Kuzeyde Melendiz dag, giineyde Orta Toros yiikselimi, Batida Tuz Golii ve Konya ovast ve
Doguda ise Nigde kristalen masifi ile smirlidir. Kurtulmustepe Formasyonu Aktoprak Havzasi igerisinde Geg
Oligosen-Erken Miyosen zaman araligmi temsil eden gol ve akarsu g¢okellerinden olusan bir istiftir. Bu
formasyon ince tabakali, beyaz renkli marn, yine masif yapili beyaz renkli kirectasi ve kirmizi renkli ince
tabakalt ¢amurtaslarindan olusan bu birim olup, Ulukisla giiney-batisinda Aktoprak-Yeniyildiz kasabalar1
arasinda temel kayacglardan ofiyolitik kayalari diskordas olarak orter ve burada marn, kiregtasi, ¢amurtasi ve
kumtas1 ardalanmast seklinde gelismistir.

Kurtulmustepe Formasyonu ve bu formasyon ile iligkili birimlerden derlenen 6rnekler polarizan mikroskop, X-
1511 difraktometresi ve kimyasal metotlar ile incelenmistir.

Bu formasyon igersinde yaygin fosil olarak gastropoda, ostrokod, bitki sporlar1 ve alglere (6zellikle burada alg
hiicreleri belirlenmistir) ve kavki pargalarina rastlanmigtir. Boylece bu istif Ge¢ Oligosen-Erken Miyosen yasli
oldugu ve akarsu ve sig gol ortaminda cokeldigi belirlenmistir. Bu birimler igerisindeki c¢amurtaslarinin
mineralojik dagilim giineyden kuzeye dogru su sekilde degisim gostermektedir:

(1) kalsit + feldspat ve amfibol; yaygin kil minerali ise, smektit + illit

(2) kalsit + feldspat + kuvars ve amfibol; yaygin kil minerali ise, smektit + chlorit
(3) kalsit + dolomit + feldspat + kuvars, yaygin kil minerali ise, smektit + chlorit
(4) (1) kuvars + kalsit + feldspat ve amfibol; yaygin kil minerali ise, smektit + illit

[1lit mineralli havzanin giiney kesimlerinde yaygin olarak bulunurken, havzanin kuzey kesimlerine dogru smektit
mineral bollugu artmaktadir. Buna ek olarak, Kurtulmustepe Formasyonu igerisinde yer alan marn drneklerinde

yiiksek Ni, Co ve Cr igerikleri gosteriyor ki, havza ofiyolitik ve volkanik kayaglardan beslenmektedir.

Anahtar Kelimeler: Aktoprak Havzasi, ofiyolitik kayaglar, killi mineralleri
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GEOLOGY AND CLAY MINERALOGY OF THE AKTOPRAK BASIN
(ULUKISLA)

Ali GUREL?, Ali TUMUKLU?
80mer Halisdemir University, Department of Geological Engineering, 51100, Nigde, Turkey
(agurel_1999@yahoo.com)

ABSTRACT

Aktoprak Basin is situated between the Melendiz Mountains in the north, middle Taurus range in the south, Tuz
Golii and Konya plain in the west and Nigde Crystalline Massif in the east.

The Kurtulmustepe Formation is composed of fluvial and lacustrine deposits and it represents Late Oligocene —
Early Miocene time interval. The Oligo-Miocene Kurtulmustepe Formation represents fluvial and shallow lake
sediments of the Aktoprak Basin. This unit consists of thin bedded white marl, alternating with massif of white
limestone and red colored mudstone is overlies Zeyvegedigi anhidriti, south of Ulukisla. Further south in the
area between Aktoprak and Yeniyildiz villages Kurtulmustepe Formation overlies ophiolitic basement rocks
(Late Cretaceous) and in this area consist of marl, limestone, and sandstone and mudstone alternation.

Samples collected from Kurtulmustepe Formation and related units were examined using polarized-light
microscopy, X-ray diffractometry and chemical methods.

Mineralogical distribution in these units south to north is as follows:

(1) calcite + feldspar ve amphibole; relative abundance of clay minerals, smektite + illite

(2) calcite + feldspar + quartz and amphibole; relative abundance of clay minerals, smektite + chlorite
(3) calcite + dolomite + feldspar + quartz, relative abundance of clay minerals, smektite + chlorite

(4) quartz + calcite + feldspar and amphibole; relative abundance of clay minerals, smektite + illite

While illite is abundant clay mineral in southern part of the basin, smectite amount relatively increases to the
northward in mudstone deposits. Additionally, higher Ni, Co and Cr contents in the marl samples of the
Kurtulmugstepe Formation indicate that the basin was also fed by ophiolitic and volvanic rocks with respect to
sediment supply.

Keywords: Aktoprak Basin, ophiolitic rocks, clayey minerals

113



Cukurova Universitesi, Jeoloji Mihendisligi Bslomu

Uluslararasi Katilimli 4
¢ Yil Jeoloji Sempozyumu
3-6 Mayis 2017 - Adana/Tiirkiye

TIBBI JEOLOJI
ve
JEOKIMYA

114



Cukurova Universitesi, Jeoloji Mihendisligi Bslomu

A\ Uluslararasi Katilimli
40. Yil Jeoloji Sempozyumu

O 5
"\i’({gg&msg@? 3-6 Mayis 2017 - AdanalTiirkiye

MADEN SAHALARININ CEVRESEL ETKIiLERI, GD ELAZIG ORNEGI
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Madencilik faaliyetlerinde, ortaya ¢ikan atiklar hava, su ve toprak kalitesinin bozulmasi gibi ¢evresel etkilere
neden olmaktadir. Madencilik faaliyetlerinden vazgegilmesi s6z konusu olmadigindan, bu alanlarda ¢evre ve
canlt sagligi i¢in kalite takibi yapilmasi ve maden 6zelligini kaybetmis arazilerin tekrar dogaya kazandirilmasma
yogunlagsmak gereklidir. Acik isletmeciligin yapildig1 inceleme alanindaki madencilik faaliyetlerinden ortaya
cikan atiklar yagis veriizgar gibi dogal etmenlerlekolaylikla farkli alanlaratasinabilmekte olup, su ve cevreye
zararlt hale dontisebilir etkilere neden olmaktadir.

Inceleme alami, Elazig ilinin yaklasik 30 km giineydogusunda yer alan yaklasik 100 km?lik bir alan1 kapsar. Bu
alanda Jura-Orta Eosen’e kadar farkli yaglarda magmatik, sedimanter ve volkanosedimanter birimler
yiizeylemekte olup, bu alanda Ust Jura-Alt Kretase yash Gulemanofiyolititemel kayaglar1 olusturur. Bunlarm
tizerinde agili uyumsuz olarak duran, Maastrihtiyen-Alt Eosen yasli Hazar Grubu alttan iiste dogru; kirmizi
cakiltaslartyla temsil olunan Ceffanformasyonu, flis 6zelligindeki Simaki Formasyonu ve kirectaglarindan olusan
Gehroz formasyonu olmak iizere {i¢ formasyondan meydana gelir. Inceleme alaninin kuzeyinde,
GulemanOfiyoliti tizerinde uyumsuz olarak duran bir diger birim de Orta Eosen yasli Maden Karmagigidir.
Andezitik-bazaltikvolkanitlerin eslik ettigi volkanosedimenter birim, tabanda ¢akiltasi ve kumtaslariyla baglayip
iste dogru camurtasi-marn ve kiregtaslarma gecer.

Inceleme alanindaki madencilik faaliyetlerinin yan1 sira maden yataklarindan kaynaklanabilecek kirliligin
boyutlarinin belirlenmesi amaciyla sdz konusu alanlar ile yakin ¢evresinden su 6rnekleri derlenmistir. Alinan
orneklerin ana anyon ve katyon analizleri ile iz element analizleri yapilmistir. Analiz sonuglaria gore As igerigi
(0-3,4 ppm), Ag (0-0 ppm), Cd (0-0,31 ppm), Pb (0-65,3 ppm), Sb icerigi (0-0,13 ppm) ve Zn igerigi (0-0,3 ppm)
degerleri arasindadir. Elde edilen sonuglar TS-266 (2005) igme suyu standartlarina gére As (0-0,01 ppm), Cd (0-
0,005 ppm), Pb (0-0,01 ppm) ve Sb (0-0,005 ppm) mukayese edilerek, limit degerlerin asildig1 belirlenmistir. Bu
metal ve metalloid elementler yoredeki yeralti ve yiizey sulart ile bitki ve topraklardan yararlanan tiim canlilarin
maden yataklarinaolan uzakliklaria gore risk altinda olabilecegini gostermektedir.

Anahtar Kelimeler: Maden yatagi, su, ¢evre, kirlilik, Elaz1g
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ENVIRONMENTAL EFFECTS OF MINEFIELDS, SE ELAZIG EXAMPLE
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ABSTRACT

Wastes from mining activities cause environmental impacts such as deterioration of air, water and soil quality.
Since abandonment of mining activities is not feasable, it is necessary to focus on improving the quality and
health of the environment and rehabilitating the areas that have lost mining properties in these areas. Generated
waste from mining activities in the open mining area can easily be transported to different areas by natural
factors such as precipitation and wind, causing harmful effects that can be harmful to water and environment.

The research area covers approximately 100 km?, which is located around 30 kilometers southeast of Elazig.
Magmatic, sedimentary and volcanosedimentary units are outcroped in different ages up to the Jura-Middle
Eocene in the research area and Upper Jurassic-Lower Cretaceous aged Guleman Ophiolites formed as the
basement rock in the region. The Maastrichtian-Lower Eocene aged Hazar Group, which is located above the
Guleman Ophiolite with an angular unconformity, divided into three formations from bottom to top; the Ceffan
Formation represented by red conglomerates, the Simaki Formation in flysch and the Gehroz Formation
consisting of limestones. Another unit, formed unconformably on the Guleman Ophiolite at the northern side of
the research area, is Middle Eocene aged Maden Complex. The volcanosedimentary unit, accompanied by
andesitic-basaltic volcanics, begins with conglomerates and sandstones at the base and passed upward to
mudstone-marls and limestones.

In addition to mining activities in the area of investigation, water samples from these areas and nearby water
samples were collected to determine the extent of the pollution that could result from deposits. Anion, cation and
trace elements analysis of the water samples have done. According to the results of analysis, these water samples
include As (0-3 ppm), Ag (0-0 ppm), Cd (0-0,31 ppm), Pb (0-65, 3 ppm), Sb (0-0,13 ppm) and Zn (0-0,3 ppm).
The results are listed in TS-266 (2005) drinking water standards as As (0-0.01 ppm), Cd (0-0.005 ppm), Pb (0-
0.01 ppm) and Sb (0-0.005 ppm). Results of the taken water samples and values of the TS-266 (2016) drinking
water standards were compared and it was found that the limit values were exceeded. These metal and metalloid
elements show that ground and surface waters, as well as plants and all living beings which are benefited from
soil, may be under risk depend on their distance from the mineral deposits.

Keywords: Mineral deposits, water, environment, pollution, Elazig
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ANTALYA ILi TEKIROVA ILCESINDEKI OFIYOLIT KAYACLARIN
DOGAL VE YAPAY RADYOAKTIVITE SEVIYELERI iLE INSAN SAGLIGI
UZERINDEKI ETKIiSi

Sezer UNAL?, M. Giirhan YALCIN?
2 Akdeniz Universitesi, Jeoloji Miihendisligi Boliimii, 07058, Antalya, Turkey
(gurhanyalcin@akdeniz.edu.tr)
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Yeryiiziinde bulunan en 6nemli dogal radyoaktif elementler arasinda uranyum, toryum ve potasyum gelmektedir.
Bu calismada, Antalya ili Tekirova ilgesindeki ofiyolit kaya¢ drneklerinde 238U, 2%2Th ve °K analiz edilmistir.
Tekirova ofiyolitlerinin degisken serpantinlegsmis numune 6rneklerinin radyoniiklit aktivite degerleri Gama Doz
Hiz1 (D), Radyum Esdeger Aktivitesi (Raeq), Yillik Esdeger Doz (AED), I¢ (Hin)ve Dis (Hex) Zarar Endeksleri
HPGe Yiiksek Coziiniirlikli Germanyum detektorii yardimiyla tespit edildi. Tekirova bdlgesine ait ofiyolit
kayaglarin radyoaktivite degerleri K-40 aktivitesi i¢in en diisiik 55,9 Bq/kg, en yiiksek 925,45 Bq/kg’dir. U-
238(Ra) aktivitesinin en diisiik degeri 1,96 Bg/kg, en yiiksek degeri 125,58 Bq/kg’dir. Th- 232 aktivitesinin en
diisiik degeri 5,08 Bq/kg, en yiiksek degeri 101,45 Bqg/kg’dir. Caligma bulgular1 Antalya-Tekirova ofiyolit
kayaglarin dogal radyoaktivite agisindan insan sagligini 6nemli dlgiide etkilemedigi gozlendi.

Anahtar Kelimeler: U-238(Ra-226), Th-232, K-40, Tekirova, dogal radyoaktivite

117



Cukurova Universitesi, Jeoloji Mihendisligi Bslomu

Uluslararasi Katilir
40. Yil Jeoloji Sempozyumu

3-6 Mayis 2017 - Adana/Tiirkiye

THE IMPACT OF OPHIOLITE ROCKS ON NATURAL AND ARTIFICIAL
RADIOACTIVITY LEVELS ALONG WITH ON HUMAN HEALTH IN CITY OF
ANTALYA TEKIROVA DISTRICT

Sezer UNAL?, M. Giirhan YALCIN?
@Akdeniz University, Department of Geological Engineering, 07058, Antalya, Turkey
(gurhanyalcin@akdeniz.edu.tr)

ABSTRACT

Among the most significant natural radioactive elements in the world come to uranium, thorium and potassium.
In this study, 28U, 22Th and “°K were analyzed in the ophiolitic rock samples of Tekirova district of Antalya
province. Gamma Dose Rate (D), Radial Equivalent Activity (Raeq), Annual Equivalent Dose (AED), Internal
(Hin) and External (Hex) Loss Indices of radionuclide activity values of variable serpentinized specimens of
Tekirova ophiolites were determined by the help of HPGe High Resolution Germanium Detector. The
radioactivity values of the ophiolite rocks pertaining to Tekirova region are at lowest by 55.9 Bq / kg, highest by
925.45 Bq / kg for K-40 activity. The lowest value for U-238 (Ra) activity is 1.96 Bq / kg, the highest value is
125.58 Bq / kg. The lowest value for Th-232 activity is 5.08 Bq / kg, the highest value is 101.45 Bq / kg. Findings
of the study indicate that Antalya-Tekirova residing in ophiolite rocks did not significantly affect human health
in terms of natural radioactivity.

Keywords: U-238(Ra-226), Th-232, K-40, Tekirova, natural radioactivity

118



Cukurova Universitesi, Jeoloji Mihendisligi Bslomu

Uluslararasi Katilimli
40. Yil Jeoloji Sempozyumu

QN >/
"\i’({gg&msg@? 3-6 Mayis 2017 - AdanalTiirkiye

DOGANKENT - KARATAS - TUZLA (ADANA GUNEYI) CIVARINDAKI
TOPRAKLARIN Ni, Cd, Pb ve Hy KONSANTRASYONLARININ
SAPTANMASI

Can Ekin YILDIZ? Mustafa AKYILDIZ? Burcu KARATAS®
aCukurova Universitesi, Jeoloji Miihendisligi Boliimii, 01130 Balcali, ADANA
(canekin3@gmail.com)
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Calisma alan1 Adana ili giineyini ve yakin cevresini kapsamakta olup, temeli Paleozoyik ve Mesozoyik yash
kirntili ve karbonatli otokton birimleri ile bolgeye Ust Maestrihtiyen ve sonrasinda tektonik olarak yerlesen
allokton konumlu ofiyolitik kayalardan olusan Adana Baseni igerisinde yer almaktadir. Adana Baseni’nin en iist
Neojen birimi olarak ayrilan ve baglica gakiltasi, ¢akilli kumtasi, kumtasi, silttasi, kiltasi ve camurtagindan
olusan Handere Formasyonu inceleme alani igerisinde genis alanlarda yiizlek vermektedir.Adana sehir
merkezinin glineyi yogun yerlesim ve tarimsal faaliyetlerin bulundugu alandir. Bu ¢alismada toprak &rnekleri
tizerinde Ni, Cd, Pb ve Hg agir metal iceriklerinin arastirilmasi amaglanmistir. Belirlenen lokasyonlardan toprak
numuneleri alimmis ve agir metal konsantrasyonlart Atomik Absorbsiyon Spektrometre cihazi ile tespit
edilmistir. Elde edilen degerler ¢esitli standartlar (Tiirkiye, Almanya, Fransa, Ingiltere, Finlandiya) ile
karsilastirilmistir. Ayrica bu ¢alismada elde edilen tiim veriler bir Cografi Bilgi Sistemi (C.B.S.) veritabanma
aktarilarak cesitli dagilim haritalar1 olusturulmustur. Elde edilen analiz degerleri sonucunda, 0-12,5 ppm arasinda
degisen konsantrasyonlara sahip Cd elementinin, ornek alman lokasyonlarm ¢ok biiyiik bir bolimiinde
standartlarin {izerinde yer aldigi, bazi noktalarda ise dedeksiyon limitinin altinda kaldif1 gozlenmistir. Benzer
sekilde, degerleri 0 ppm ile 657 ppm arasinda degismekte olan Pb elementi, drneklerin biiyiik bir cogunlugunda
secilen iilke standartlarinin iizerinde yer almaktadir.0-605,4 ppb degerleri arasinda Olgiilen Hg elementi,
orneklerin biiyiik bir cogunlugunda standartlarn altinda kalmis ancak bazi 6rneklerde Finlandiya standartlarmin
tizerine ¢cikmistir. Ni elementi ise 14,5 ppm ile 292,6 ppm arasinda konsantrasyonlara sahiptir ve érneklerin
biiyiik bir gogunlugunda standartlarin {izerinde yer almaktadir.

Bu ¢alisma Cukurova Universitesi Bilimsel Arastirma Projeleri Birimi (Proje No: FBA-2015-4466) tarafindan
desteklenmistir.

Anahtar Kelimeler: Adana Baseni, toprak, agir metal kirliligi, AAS, CBS
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DETERMINATION OF CONCENTRATION OF Ni, Cd, Pb and Hg IN THE
SOILS AROUND DOGANKENT — KARATAS — TUZLA (SOUTH OF ADANA)

Can Ekin YILDI1Z?, Mustafa AKYILDIZ? Burcu KARATAS®?
aCukurova University, Department of Geological Engineering, 01130 Balcali, ADANA
(canekin3@gmail.com)

ABSTRACT

The study area in the Adana Basin covers South of Adana and the near surroundings. The basement of the basin
is made up of Paleozoic and Mesozoic aged clastic and carbonate autochthonous units and allochthonous
ophiolitic rocks from the Upper Maestrichtian, that were brought to the area by tectonic movements.The
uppermost Neogene unit of the Adana Basin is composed mainly of gravel, gravelly sandstone, sandstone,
siltstone, claystone and mudstone of the Handere Formation and outcrops over wide areas.South of Adana and
the surroundings are heavily populated and agricultural activities. For this reason, the aim of the study is an
investigation into the heavy metal content of soil samples. Soil samples were collected from specified locations
and heavy metal concentrations were measured with an Atomic Absorption Spectrometer (AAS). The results
were compared to various standards (Turkey, Germany, France, England, Finland). Also all the results of this
study were transferred to a Geographic Information System, (GIS) and various distribution maps were made. As
a result of the obtained analysis values, it was observed that the Cd element with concentrations ranging from 0
to 12,5 ppm occupied a large part of the sample locations above the standards, while at some points it remained
belw the dedection limit. Similarly, the Pb element, which ranges in value from 0 ppm to 657 ppm, is above the
selected country standards in the vast majority of cases.The Hg element, measured between 0-605,4 ppb, is
below the standards in the vast majority of samples.,but in some cases it has exceeded the Finnish standards.
The Ni element has concentrations in the range of 14,5 ppm to 292,6 ppm and is above standards in the vast
majority of the samples.

This study is supported by Cukurova University Scientific Research Unit (Project No: FBA-2015-4466).

Keywords: Adana Basin, soil, heavy metal pollution, AAS, GIS
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MADENLI (YALVAC-ISPARTA) VE BELCEGIZ (SARKIKARAAGAC-
ISPARTA) SAHALARINDAKI OLIVIN OLUSUMLARININ ENDUSTRIYEL
HAMMADDE OLARAK KULLANILABILIRLiGININ INCELENMESIi

Oya CENGIZ?, Ebru BASPINAR TUNCAY?, Deniz DEDEOGLU?
aSiileyman Demirel Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Béliimii Isparta.
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Olivin olusumlari, Madenli (Yalvag-Isparta) gevresi ve Belcegiz (Sarkikaraagac-Isparta) kuzeybatisinda yer
almaktadir. Caligmanin amaci, bu iki sahadaki peridotitlere bagli olivin olusumlarinin mineralojik-jeokimyasal
ozelliklerini karsilastirmak ve endiistriyel hammadde olarak kullanilabilirligini belirlemektir. Arastirma alaninda
Beysehir Hoyran naplari ve Anamas Akseki otoktonuna ait birimler gozlenir. Ust Eosen yerlesim yash
Sarkikaraagag Ofiyoliti, Ust Kretase yasli Egirler Formasyonu (yabani flislerden olusur) ve Ust Triyas yash
Deliktas Formasyonu (rekristalize masif kalkerden olusur) bolgedeki allokton birimlerdir. Kretase-Alt Eosen
yasli Anamasdag Formasyonu (kiregtas1 ve dolomitik kiregtasi) Orta Eosen yasli Golgeli Formasyonu (kumtasi-
kiltagi-silttasi), Neojen yasli Goksogiit Formasyonu (kumtasi-kiltasi-killi kirectasi) ve Bagkonak Formasyonlari
(cakiltasi-kumtasi) ise otokton birimlerdir. Kuvaterner yash aliivyon biitiin birimleri orter.

Beysehir-Hoyran naplarmma ait Sarkikaragac ofiyolitinin tabanindaki peridotit icerisinde harzburjit ve dunit
gozlenir. Bunlar, olivin olusumlarinin egemen kayaglar1 olup ana mineral olarak olivin, enstatit ve yer yer de
kromit igerir. Farkli olarak Madenli sahasinda yaygin olarak agsal ve damar seklinde manyezit olusumu da
mevcuttur. Madenli sahasindan alinan 15 adet harzburjit 6rneginin major oksit igerikleri ortalama olarak SiO»
%43,46, MgO % 43,55, Fe;03 % 9,23, Belcegiz sahasindaki 11 adet harzburjit 6rneginin SiO; %45,31, MgO
%37,58, Fe 03 %8,24 seklindedir. Bununla birlikte, olivinlerin kullanilabilirligi i¢in 6nemli olan ates kaybi
degerleri Madenli ve Belcegiz sahalarindaki harzburjit 6rneklerinde sirasiyla ortalama %1,42 ve %5,66
degerlerindedir. Sonug olarak Belcegiz sahasindaki olivince zengin harzburjit numunelerinin SiO2-MgO- Fe;O3
ve ates kaybi degerleri olivin endiistrisinde kullanilan standartlardaki smir degerlerle uyum gostermezken,
Madenli sahasindaki olivince zengin harzburjit degerleri standartlarla uyumludur. Bu farkliligin sebebi, Belcegiz
sahasmdaki harzburjit numunelerinin olduk¢a ayrigmis olmasidir. Ayrismadan dolayr magnezyum ve silisyum
degerleri azalmus, ateste kaybi degerleri ise artmistir.

Anahtar Kelimeler: Beysehir-Hoyran Napi, peridotit, olivin, kullanilabilirlik
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INVESTIGATION OF USABILITY AS INDUSTRIAL RAW MATERIAL OF
OLIVINE OCCURENCES IN MADENLI (YALVAC-ISPARTA) AND BELCEGIZ
(SARKIKARAAGAC-1SPARTA) AREAS

Oya CENGIZ? Ebru BASPINAR TUNCAY?, Deniz DEDEOGLU?
aStileyman Demirel University, Faculty of Engineering, Department of Geology Engineering, Isparta, Turkey
(ebrubaspinar@sdu.edu.tr)

ABSTRACT

Olivine occurrences are located in the surrounding of Madenli (Yalvag-lsparta) and the northwestern of
Belcegiz (Sarkikaraagag-Isparta). The aim of the study is to compare the mineralogical-geochemical
characteristics of the olivine occurrence in peridotites and determine their usability as an industrial raw
material for both fields. In the study area, Beysehir Hoyran nappes and Anamas Akseki autochthonous are
exposed. The Upper Eocene settlement aged Sarkikaraaga¢ Ophiolite, Upper Cretaceous Egirler Formation,
contain of wild flysch, and Upper Triassic Deliktag Formation, consisting of recrystallized massive limestone,
are allocththonous units in the region. The Cretaceous-Lower Eocene aged Anamasdag formation, including
limestone and dolomitic limestone, the Middle Eocene aged Golgeli formation (sandstone-claystone-siltstone),
Neogene aged Goksogiit and Bagkonak Formations are autochthonous units. Quaternary alluvium overlies all of
these formations.

Harzburgite and dunite are observed in the peridotite at the basement of Sarkikaragag ophiolite belonging to the
Beysehir-Hoyran nappes. These are dominant rocks of olivine occurrence and contain mainly olivine, enstatite
and partly chromite. However, there is also a widespread stockwork and vein magnesite in the Madenli district.
The major oxide contents of fifteen harzburgite samples taken from the Madenli district are 43.46% SiO,
43.55% MgO and 9.23% Fe,03 and the major oxide concentrations of eleven harzburgite samples collected from
the Belcegiz district are 45,31% SiO,, 37,58% MgO, and 8,24% Fe,Os. In addition, in Madenli and Belcegiz
fields the averages of loss on ignition values which are important for the usability of olivine are 1.42% and
5.66%, respectively. As a result, olivine-rich harzburgite samples in Belcegiz district are not compatible with the
standard limits used in the olivine industry whereas SiO2-MgO-Fe203 and loss on ignition contents of olivine in
the Madenli district are compatible with standard values. This difference is due to intensively alteration of the
harzburgite samples in Belcegiz area. Therefore, magnesium and silicium values of the samples were decreased
and the loss on ignition increased.

Keywords: Beysehir-Hoyran Nappes, peridotite, olivine, usability
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COBANISA KOYU (ISPARTA) NADIiR TOPRAK ELEMENTI
KONSANTRASYONLARI VE KOKENSEL YORUMU

Ebru TAT?, Mustafa Giirhan YALCIN®
dkdeniz Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, Antalya
(ebrupaksu@gmail.com)
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Bu calisma, Isparta’nin Siitciiler ilgesine bagli Cobanisa Kdyii’'nde gerceklestirilmigtir. Calisma alani, Isparta
Biikliimii’niin i¢ bati kesimlerinde yer almakta ve giineybatisinda Golciik Volkanizmasi bulunmaktadir.
Calismanin amaci, araziden alinan toprak &rneklerinin nadir toprak elementi (NTE) konsantrasyonlarinin
belirlenmesi ve kdkensel yorumunun yapilmasidir. Bu kapsamda, ¢alisma alanindan 34 adet numune alinmistir.
Alman numunelerin nadir toprak elementi konsantrasyonlar1 Indiiktif Eslenik Plazma-Kiitle Spektrometresi
(ICP-MS) yontemi ile belirlenmistir.

Orneklerin ortalama nadir toprak elementi konsantrasyonlari; La (228.58 + 37.59 ppm), Ce (377.85 £ 62.71
ppm), Pr (38.09 + 6.14 ppm), Nd (127.62 + 20.53 ppm), Sm (17.59 £ 2.57 ppm), Eu (4.24 £0.62 ppm), Gd
(11.41 £ 1.44 ppm), Tb (1.31 £ 0.15 ppm), Dy (6.62 + 0.76 ppm), Ho (1.13 + 0.13 ppm), Er (3.24 £ 0.41 ppm),
Tm (0.49 + 0.06 ppm), Yb (3.22 & 0.41 ppm), Lu (0.49 + 0.06 ppm) seklindedir. Nadir toprak elementlerine ait
degerlere bakildiginda en yiiksek konsantrasyona sahip element Seryum (377.85 ppm), maksimum 478.50 ppm,
minimum 119 ppm konsantrasyon degerine sahiptir. Radyoaktif Uranyum, maksimum 17.6 ppm; minimum 5.10
ppm konsantrasyon degerine sahiptir. Toryum’un maksimum konsantrasyon degeri 71.9 ppm; minimum
konsantrasyon degeri ise 19.5 ppm’dir.

Orneklerin ortalama nadir toprak elementi konsantrasyonlari, yerkabugu ortalama nadir toprak elementi
konsantrasyonlarindan yiiksektir. Kondrite gore normalize edilmis nadir toprak elementi dagilimlari Golciik
Volkanizmast iriinleri ile benzer olup hafif nadir toprak elementi (HNTE) konsantrasyonlar1 agir nadir toprak
elementi (ANTE) konsantrasyonlarindan fazladir. Elde edilen bu sonuglara gore, ¢aligma sahasindaki nadir
toprak elementi zenginlesmelerinin muhtemel kaynagmin Golciik Volkanizmasi oldugu diisiiniilebilir.

Anahtar Kelimeler: Nadir toprak elementi, Isparta, Golciik Volkanizmasi, jeokimya
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RARE EARTH ELEMENT CONCENTRATIONS OF COBANISA VILLAGE
(ISPARTA) AND ASSESSMENT OF THEIR ORIGIN

Ebru TATE, Mustafa Giirhan YALCIN?
aAkdeniz University, Faculty of Engineering, Department of Geological Engineering, Antalya
(ebrupaksu@gmail.com)

ABSTRACT

This study was carried out in Cobanisa village of Stitgiiler district of Isparta. The study area is located in the
inner western part of Isparta Angle and Golciik Volcanism is southern of the region. The aim of this study was to
determine rare earth element (REE) concentrations of samples taken from the study area and to assessment of
their origin. In this context, 34 samples were collected from study area. Rare earth element concentrations of the
samples were analysed by using Inductively Coupled Plasma-Mass Spectrometer (ICP-MS) technique.

Average rare earth element concentration of samples are La (228.58 + 37.59 ppm), Ce (377.85 + 62.71 ppm), Pr
(38.09 + 6.14 ppm), Nd (127.62 £+ 20.53 ppm), Sm (17.59 + 2.57 ppm), Eu (4.24 £0.62 ppm), Gd (11.41 + 1.44
ppm), Tb (1.31 £ 0.15 ppm), Dy (6.62 £ 0.76 ppm), Ho (1.13 + 0.13 ppm), Er (3.24 + 0.41 ppm), Tm (0.49 £ 0.06
ppm), Yb (3.22 £ 0.41 ppm), Lu (0.49 £+ 0.06 ppm). Cerium with the highest concentration (377.85 ppm) has
maximum478.50 ppm and minimum 119 ppm concentration values. Radioactive Uranium has maximum 17.6
ppm and minimum 5.10 ppm concentration value. Maximum concentration of Thorium is 71.9 ppm and minimum
concentration of Thorium is 19.5 ppm.

Average rare earth element concentrations of the samples are higher than that of Earth Crust concentrations.
Chondrite normalized rare earth element distributions of Cobanisa are similar to values of Gélciik Volcanism
and light rare earth element (LREE) concentrations are higher than high rare earth element (HREE)
concentrations in both. According to the results obtained, it is considered that possible origin of rare earth
element enrichment is Golciik Volcanism.

Keywords: Rare earth element, Isparta, Gélciik Volcanism, geochemistry
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BARIT CEVHERLESMESININ BELIRLENMESINDE ASTER UYDU
GORUNTULERININ KULLANILABILIRLIGININ ARASTIRILMASI:
KULLUCE (BITLiS) SAHASI ORNEGI
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Incelenen saha, Bitlis-Zagros Siitur zonundaki KB-GD uzanimli Bitlis Masifinin bir kisminda yer almakta ve
yaklasik 80km?’lik bir alan1 kapsamaktadir. Bu ¢alismanin amaci, inceleme sahasindaki barit cevherlesmesinin
aranmasini uzaktan algilama verileri ve saha dogrulama g¢alismasi yaparak incelemektir. Barit cevherlesmesi,
Bitlis ilinin kuzeydogusundaki Kiilliice, Pertiik, Haginan, Kamurangazi ve Isikli lokasyonlarinda yer alir.
Cevher, Klorit-serizit sist, dolomit, kalksist ve kiregtasi i¢ceren Devoniyen yash Meydan Formasyonu ve kloritoid
sist arakatkili kristalize kiregtasi kapsayan Permiyen yash Cirrik kiregtasi icerisinde damar, mercek ve stratiform
sekillerinde bulunur. Sahadaki barit yiizleklerinin kontaklar1 boyunca demirli ve killi minerallerin varligmdan
dolay1, uydu gériintiisiinde alterasyon mineral indisleri iz siiriicii olarak goriilmiistiir.

ASTER uydu goriintiisii iizerinde FLAASH algoritmasi ile radyometrik diizeltme yapilmustir. Bu uydu
goriintiisli, litolojik dokanaklarin ayiriminda, c¢izgiselliklerin belirlenmesinde ve alterasyon minerallerini
haritalamak i¢in kullanilmigtir. Demiroksit igeren alterasyon mineralleri, alunit, kaolinit ve illit-smektit-serizit,
barit cevherinin yan kayaglarinin igerdigi minerallerin mineral indisleri ile ASTER goriintiisii kullanilarak
yansima spektroskopu ve spektral haritalama metotlar1 kullanilmistir. Bunun yani sira, érnekleme noktalarinin
spektral karakteristikleri uydu goriintiileri tizerinde degerlendirilmistir. Bitki ortiisiiniin etkisi, ¢esitli mineral
haritalama metotlar1 ile en aza indirgenmistir. Ayrica, yan kayaclarin kapsadigi kalsit, muskovit ve dolomit
minerallerinin haritalanmasi1 6/8*9/8, 7/6 ve 6+8/7 bant oran indeksleri ile yapilmistir. Cizgisellikler ve olasi
faylar, uydu goriintiisii ve sayisal yiikseklik modelinden elde edilen kabartma haritasi ile ortaya ¢ikarilmistir. Bu
goriintii lizerinde ¢izgisel hatlarin belirginlestirilmesi icin ¢esitli ¢izgisellik filtreleri kullanilmig ve sahanin
cgizgisellik dogrultusu egemen olarak KD-GB ve daha az da K-G yoniinde uzanim gosterdigi belirlenmistir. Elde
edilen tiim veriler, ArcGIS yazilimi ile ortiistiiriilerek tiim olasi potansiyel barit sahalari tespit edilmis ve bu
sahalarin tektonik ¢izgiler ile uyumlu oldugu belirlenmistir. Bu potansiyel sahalarin arazi calismalari ile
kontrolleri esnasinda dort farkli barit mostrasmin belirlendigi gozlemlenirken, ii¢ farkli barit mostrasinin uzaktan
algilama yontemleri ile belirlenemedigi goriilmiistiir. Bunun nedenlerinin ise, barit mostralarinin boyutlarmin
kiiciikk olmasi ve gevresindeki yogun bitki ortiisii oldugu diisiniilmektedir. Sonug olarak bu ¢alisma, mineral
prospeksiyonu ve arama faaliyetleri i¢in dnemli olan barit ve yan kayaclar {izerinde bilgi saglamakta ASTER
uydu goriintiilerinin kullanilabilecegini gdstermistir.

Anahtar Kelimeler: Kiilliice, ASTER, alterasyon mineralleri, barite arama, ¢izgisellik
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INVESTIGATION OF THE APPLICABILITY OF ASTER SATELLITE IMAGES
FOR EXPLORATION OF BARITE MINERALIZATION: AN EXAMPLE STUDY
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ABSTRACT

The studied field covers an area of approximately 80km? and locates in a part of the Bitlis Massif in the Bitlis-
Zagros Suture Zone of the NW-SE trending. The purpose of this study is to examine the exploration for barite
mineralization in the investigated field by using remote sensing data and field verification work. The
mineralization is situated at the sites of Kiilltice, Pertiik, Haginan, Kamurangazi, and Isikli in the Bitlis province.
Barite is found in vein, lens, and stratiform forms in the Devonian Meydan formation containing chlorite-sericite
schist, dolomite, calc-schist, and limestone and the Permian Cirrik limestone including crystallized limestone
with chloritoid schist intercalation. Due to presence of the ferrous and clay minerals along the contacts of the
barite outcrops, alteration mineral indices were seen as an indicator on the satellite image.

Radiometric correction is applied using FLAASH algorithm on ASTER satellite image. The ASTER satellite
image is used for discrimination of lithologic contacts, identification of lineaments and mapping of alteration
minerals. Alteration minerals containing iron oxide and alunite, kaolinite, and illite-smectite-sericite were used
the methods of reflectance spectroscopy and spectral mapping using ASTER satellite imagery by mineral indices
of minerals contained in wall rocks hosted barite ore. In addition, spectral characteristics of sampling points are
evaluated on ASTER satellite images. The effect of vegetation is minimized using various mineral mapping
methods. Also, the mapping of calcite, muscovite and dolomite minerals included in the host rocks was
performed by band ratio indexes of 6/8*9/8, 7/6, and 6+8/7. Lineaments and probable faults were revealed using
a relief map obtained from the ASTER satellite image and digital elevation model. The highlight of lineaments is
provided by different linear filters on the ASTER satellite image. According to the lineament map, lineament
trending in the study area shows extension in a dominant NE-SW direction with less N-S trending. Based on the
interpretation of all data, overlapped by the ArcGIS software, it was determined that probable potential barite
areas were compatible with tectonic lines of the field. It has been observed that four different barite outcrops
were identified during the fieldwork and control of these potential areas. On the other hand, it was seen that
three different barite outcrops detected in the field studies cannot be determined by remote sensing methods. The
reasons for this are thought to be the small size of the barite outcrops and the dense vegetation surrounding it.
This work demonstrates the ability of ASTER satellite images to provide information on barite and host rocks,
which is a valuable for mineral prospecting and exploration activities.

Keywords: Kiilliice, ASTER, alteration minerals, barite exploration, lineament
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Topraktaki arsenik kirliligi, diinyanin en biiyiikk borat yatag: iizerinde bulunan igdekdy ve Kirgil koyleri
cevresindeki en ciddi halk sagligi problemidir. Onceki calismalarda, bolgedeki As konsantrasyonunun
topraklarda 2400 mg kg™’1 astig1 belirlenmistir. Bolgede arsenik kirliligi iizerine bir¢ok arastirma yapilmis ancak
diger agir metaller lizerine yapilan arastrmalar smirli kalmistir. Bu ¢alismada Emet (Kiitahya) ilgesinin
giineydogusunda yer alan igdekoy ve Kirgil kdyleri civarinda topraklarda agir metal konsantrasyonlari tespit
edilmistir.

Cahgma alaninda, rastgele noktalardan toplam 20 &6rnek toplanmistir. Ornekler topraktagm 0-15 cm
derinliginden alinmig ve Cr, Cu, Ni, Pb, Sb ve Zn elementlerinin analizleri yapilmistir. Son analizler ICP-MS
yontemi ile gergeklestirilmis olup ¢ozelti hazirlamak i¢in A.R. (aqua regia) kullamilmistir. Topragm {ist
kisimlarmdan alman &rneklere ait agir metal konsantrasyonlari, Cu igin 9,9-25,7 mg kg, Cr igin 15,3-48,5 mg
kg™, Ni igin 34,9-117,8 mg kg™, Pb igin 16,9-41 mg kg™, Sb i¢in 63.1 mg kg! ve Zn igin 27.2- 76.6 mg kg™'dir.
Topraklardaki agir metal kirliligini degerlendirmek i¢in zenginlesme faktorii (EF) ve jeobirikim endeksi (Igeo)
hesaplanmistir. Ozellikle Pb ve Sb icerigi, yerel ekosistem icin tehlike olusturabilecek kadar yiiksek
bulunmustur.

Bu calisma, Dumlupmar Universitesi Bilimsel Arastirma Projeleri Birimi 2015-37 kodlu proje ile
desteklenmistir.

Anahtar Kelimeler: Toprak kirliligi, izdekdy ve Kirgil kéyleri, Emet, Kiitahya
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ABSTRACT

Arsenic pollution in the soil is the most serious public health problem around the Igdekéy and Kirgil villages
where are located on the biggest borate deposit in the world. In previous studies, the concentration of As in the
region was determined to higher than 2400 mg kg? in the soil. There have been many studies on arsenic
pollution in the region but research on other heavy metals remains limited. In this study heavy metal
concentrations were determined in soils around Igdekéy and Kirgil villages located in the southeast of Emet
(Kiitahya) district.

Twenty topsoil samples were collected from random points in the region. The samples were taken from 0-15 cm
depth of the topsoil and Cr, Cu, Ni, Pb, Sb, and Zn analyses of heavy metals were conducted. A.R. (aqua regia)
was used for solutions and the final analyses were performed by ICP-MS technology. Heavy metal
concentrations in topsoils varied from 9.9 to 25.7 mg kg™ for Cu, 15.3 to 48.5 mg kg* for Cr, 34.9 to 117.8 mg
kg* for Ni, 16.9 to 41 mg kg'* for Ph, 0.8 to 63.1 mg kg for Sh, and 27.2 to 76.6 mg kg™ for Zn, respectively.
Enrichment factors (EFs) and geoaccumulation index (Igeo) have been calculated to evaluate heavy metal
pollution in the topsoils. Especially, contents of Pb and Sb are found to be high enough that may cause hazard
for the local ecosystem.

This study was supported by Dumlupinar University Scientific Research Projects Unit with project code 2015-
3.

Keywords: Soil contamination, Igdekdy and Kirgil villages, Emet, Kiitahya
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Caligsma alani, Yozgat ilinin yaklagik 35 km dogusunda ve sedimanter tip Uranyum (U) yataklar1 grubunda yer
almaktadir. Bu yataklarin hazne kayaci asit karakterli granitik, alkalin kompleksler ve felsik kayaglardir.
Bolgede temelde en yasli kayaglar olarak Kirsehir Masifinin bir pargasi olan granit ve granitoid (Kretase) gibi
asidik magmatik kayaglardir. Bu kayaglar, yiiksek konsantrasyonlarda U igermektedir.

Tiirkiye’nin en biiyiik U yatagi olarak bilinen Temrezli U yatagi ve ¢evresindeki diizliik tarim alanlarinda yaygin
olarak Triticum sativum L. (bugday) bitkisi yetistirilmektedir. Bu nedenle, ¢aligma alanindaki Triticum sativum
L. (T. sativum) bitkisinden (20 adet) ve bu bitkinin yetistigi topraklardan (20 adet) 6rnekler alinmigtir. Alinan
orneklerin BILTEM’de ICP-MS cihazi ile analizi yapilarak U, Th ve diger element igerikleri belirlenmistir. Elde
edilen sonuglarla bitki ve toprak ornekleri arasindaki biyojeokimyasal iligki istatistiksel olarak incelenmistir. U-
Th (r = 0.69, n = 20, p <0.01, 99% giivenirlik), U-V (r = 0.56, n = 20, p <0.05, 95% giivenirlik), U-Ag (r = 0.57,
n = 20, p <0.05, 95% giivenirlik), Th-V (r = 0.58, n = 20, p <0.05, 95% giivenirlik), Th-Ag (r = 0.71,n =20, p
<0.01, 99% giivenirlik), Th-Pb (r = 0.62, n = 20, p <0.01, 99% giivenirlik) aralarinda pozitif korelasyon
gozlenirken, U-Ca (r = -0.61, n = 20, p <0.01, 99% giivenirlik), U-Cd (r = -0.51, n = 20, p <0.05, 95%
giivenirlik), Th-Ca (r = -0.74, n = 20, p <0.01, 99% giivenirlik), Th-Cd (r = -0.71, n = 20, p <0.05, 95%
giivenirlik) arasinda negatif korelasyon goézlenmistir. Analiz sonuclarina gore, aralarinda pozitif korelasyon
gosteren bolgedeki elementler birbirleri ile iliskili olabilirler.

T. sativum bitkilerinin dalinda, yapraginda, danesinde ve bu bitki ile iligkili topraklarda minimum-maksimum U
konsantrasyonu (sirasiyla) 0.07-0.35 mg/kg, 0.10-0.23 mg/kg, 0.12-0.21 mg/kg, 1.27-8.17 mg/kg ve Th
konsantrasyonu (sirasiyla) 0.3-3.03 mg/kg, 0.27-1.50 mg/kg, 0.11-2.3 mg/kg, 13-139 mg/kg araliginda
degismektedir. Calisma alanindaki U ve Th konsantrasyonlarmin diinyadaki genel ortalamaya gore; toprakta
yiiksek oldugu gozlenirken, bitkilerde ¢ok diisiik oldugu gézlenmistir.

T. sativum bitkilerinde U Zenginlesme Katsayilar1 (ZK); ZK (dal/toprak): 0.02-0.20, ZK (kabuk/toprak): 0.02-
0.13 ve ZK (dane/toprak):0.02-0.13 ve Th ZK (dal/toprak): 0.01-0.11, ZK (kabuk/toprak): 0.01-0.07 ve ZK
(daneftoprak): 0.002-0.13 araliginda olup 1°den diisiiktiir. ZK’nin 1°den diisiik olmasi, T. sativum bitkilerinin i¢
metal konsantrasyonlarinin yiiksek oldugunu gosterir ve bu da yapraklardaki, kabuklardaki ve danelerdeki metal
doygunlugundan ve/veya bitki metabolizmasina bagli olarak bu elementleri biinyesine almadig1 da diisiiniilebilir.
Bu degerlere gore, elementlerin topraktan bitkilere gecisinde ZK bir sembol olarak kullanilabilir. EC <1 oldugu
icin T. sativum bitkisi, U ve Th ile kirletilmis bolgelerde cevher arama ve g¢evre kirliligi aragtirmasinda
kullanilabilir.

Anahtar Kelimeler: Sedimanter, toprak, Triticum sativum L., uranyum, Temrezli
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ABSTRACT

The study area is located about 35 km east of Yozgat province and in the group of sedimanter type uranium (U)
deposits. The reservoir of these deposits are acidic granitic, alkaline complexes and felsic rocks. The region is
acidic magmatic rocks such as granite and granitoid (Cretaceous) which are a part of the Kirsehir Massif as the
oldest rocks. These rocks contain uranium (U) at high concentrations.

Temrezli U deposit is known as the biggest bed in Turkey and its surrounding plain farmland is commonly
cultivated with Triticum sativum L. (wheat) plant. For this reason, a total of samples were collected from
Triticum sativum L. (T. sativum) plant (20 samples) in this region and from the soil (20 samples) where this
plant grows. U, Th and other element contents were determined by ICP-MS analysis in the BILTEM. The
biogeochemical relationship between plant and soil samples was evaluated statistically by the obtained results.
The positive correlations were observed between U-Th (r = 0.69, n = 20, p <0.01, 99% reliability), U-V (r =
0.56, n = 20, p <0.05, 95% reliability), U-Ag (r = 0.57, n = 20, p <0.05, 95% reliability), Th-V (r = 0.58, n =
20, p <0.05, 95% reliability), Th-Ag (r = 0.71, n = 20, p <0.01, 99% reliability), Th-Pb (r = 0.62, n = 20, p
<0.01, 99% reliability), whereas negative linear correlations were observed between U-Ca (r =-0.61, n =20, p
<0.01, 99% reliability), U-Cd (r = -0.51, n = 20, p <0.05, 95% reliability), Th-Ca (r = -0.74, n = 20, p <0.01,
99% reliability), Th-Cd (r = -0.71, n = 20, p <0.05, 95% reliability). According to the results of the analysis, the
elements in the region showing a positive correlation with each other may be related to each other.

In the soils, stems, shells and grains and in its associated soil of T. sativum plant were maximum-minimum U
concentrations are in the range of 0.07-0.35 mg/kg, 0.10-0.23 mg/kg, 0.12-0.21 mg/kg, 1.27-8.17 mg/kg
(respectively) and Th concentrations0.3-3.03 mg/kg, 0.27-1.50 mg/kg, 0.11-2.3 mg/kg, 13-139 mg/kg. According
to the global average of concentrations of U and Th in the study area, it was observed to be very low in plants
while it was observed to be high in soil.

U Enrichment Coefficients (EC) in T. sativum plants; EC (stem/soil): 0.02-0.20, EC (shell/soil): 0.02-0.13 and
EC (grain / soil): 0.02-0.13 and Th Enrichment Coefficients EC (stem/Soil): 0.01-0.11, (shell/soil): 0.01-0.07
and EC (grain/soil): 0.002-0.13, which is lower than 1. The EC lower than 1 indicates that the internal metal
concentrations of the T. sativum plants are high, which can be considered to be due to the metal saturation and /
or the underlying metabolism of the leaves, shells and grains. According to these values, EC can be used as a
symbol in the transition of the elements from soil to plant. T. sativum plants may be useful in ore exploration
and environmental pollution research in areas contaminated by U and Th because their EC are < 1.

Keywords: Sedimentary, soil, Triticum sativum L., uranium, Temrezli
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Bazi elementler canlilarin yasamini siirdiirmesi agisindan gerekli iken, bazilari ise canli yagamima olumsuz etki
edebilmektedir. Insan ve diger canlilarmn yasantisi {izerine olumsuz etkisi oldugu bilinen metallerin, 6zellikle de
agir metallerin ¢evreye ve canlilar {izerine etkileri uzun yillardir arastirma konusudur. Bu metaller ¢evrede
jeojenik ve antropojenik olarak bulunmaktadir. Jeojenik olarak agir metaller; jeolojik bir kaynak sebebiyle
dogada zenginlesmis olarak bulunabilirken, antropojenik olarak ise; maden c¢aligmalari, endiistri, enerji
santralleri ve trafik emisyonu gibi insan faaliyetleri ile ortamda zenginlesme gosterirler. Trafik sebebi ile olugan
emisyon son 80-90 yildir kayda deger bir artma gdstermistir. Emisyon sonucu ortama yayilan ve biriken agir
metallerden kursun, cevre ve insan sagligi acisindan en biiyiik tehdit edici elementlerdendir. Ortamdaki kursun
canlilarm biinyesine soluma, sindirim ve cilt temasi ile girebilmekte; fizyolojik sistemlerini etkileyebilmektedir.
Trafikte, kursun iceren yakit kullanan araglar yol gevresindeki kursun konsantrasyonundaki degisimlerin en
biiyiilk sebebidir. Avrupa’da 90’Ii yillardan itibaren kullanimi terkedilen kursunlu yakitlarin Tiirkiye’de
yasaklanmasi 2004 yilin1 bulmustur. Biyolojik parcalanma 6zelligine sahip olmayan kursun dogada birikim
gosterir. Kiitahya — Eskisehir karayolu; Ege Bolgesi’nin dogusunda yer alan bir kavsak niteliginde olmasi
sebebiyle bireysel, toplu ulasim ve tasimacilik agisindan oldukc¢a yogun olarak kullanilmaktadir. Bu ¢alisma da
Kiitahya — Eskisehir karayolu yol kenari topraklar ile yol tozlarindaki kursun konsantrasyonu arastirilmistir. 65
km uzunlugundaki otoyolda, yol kenar1 topraklar1 ve yol tozlari iizerinde 56 noktadan &rnekleme yapilmustir.
Indiiktif olarak eslestirilmis plazma - kiitle spektrometresi (ICP-MS) ile kursun konstrasyonunun 7,71 ila 224.02
mg / kg arasinda oldugu belirlenmis ve elde edilen kursun konsantrasyonu verileri zenginlesme faktorii (EF) ve
jeobirikim endeksi (Igeo) yontemleri ile degerlendirilmistir. Zenginlesme faktorii degerlerinin (EF) 6-28 (6nemli
zenginlesme — ¢ok yiiksek zenginlesme) araliginda, jeobirikim endeksi (Igeo) degerlerinin ise 0.7-3.9
(kirlenmemisden orta kirliye — agir kirli) araliginda oldugu belirlenmistir.

Anahtar Kelimeler: Agir metal, kursun, yol kenar1 topraklari, yol tozu, ¢evre kirliligi
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EVALUATION OF LEAD (Pb) CONCENTRATION ON ROAD SIDE SOIL AND
ROAD DUST OF KUTAHYA - ESKISEHIR HIGHWAY

Recep Ugur ACAR?, Cafer OZKUL?
aDepartment of Geological Engineering, Dumlupinar University, Kiitahya, Turkey
(recep.uguracar@dpu.edu.tr)

ABSTRACT

While some elements are necessary for living things, others can have a negative effect. The effects of metals,
especially heavy metals, which are known to have negative effects on human and other living things, have been
investigated for many years. These metals are found in the environment as geogenic and anthropogenic.
Geogenic heavy metals; can be found enriched in nature due to a geological source, while anthropogenic;
mining activities, industrial, power plants and traffic emissions. Traffic-induced emissions have shown a
significant increase over the last 80-90 years. Lead that is heavy metal spread by the emission and accumulate in
the environment, one of the greatest threatening elements in the environment and human health. The lead in the
environment can enter the body through breathing, digestion, and dermal contact; it can affect the physiological
systems. In traffic, vehicles using lead-containing fuel are the main reason for the changes in lead concentration
around the highways. The use of leaded fuels was abandoned in Europe in the 90s, while in Turkey in 2004 it
was abandoned. Lead, which does not have the biodegradation feature, accumulates in nature. Kiitahya -
Eskisehir highway, because it is an intersection in the east of the Aegean Region of Turkey, it is used extensively
in terms of individual, public and commercial transportation. In this study, the concentration of lead in the
roadside soils and road dust of Kiitahya - Eskisehir highway were investigated. Roadside soils and road dust on
the 65 km long highway was sampled from 56 points. The lead concentration was determined by inductively
coupled plasma - mass spectrometry between 7.71 and 224.02 mg / kg, and the lead concentration data obtained
was evaluated by the enrichment factor (EF) and geoaccumulation index (Igeo) method. The enrichment factor
values (EF) are defined in the range of 6-28 (significant enrichment - very high enrichment) while the
geoaccumulation index (Igeo) values are defined in the range of 0.7-3.9 (uncontaminated to moderately
contaminated - heavy contaminated).

Keywords: Heavy metal, lead, roadside soils, road dust, environmental pollution
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"Red-bed" tipi bakir (Cu) cevherlesmeleri, Kirsehir 132-b3 paftasinda yer alan Oligo-Miyosen yash stratiform
sedimanter yataklarda yer almaktadir. Bu yataklar evaporitlerle iliskili olup ¢ogunlukla cevherli seviyelerin
tavan veya tabaninda, bazen de cevherlerle birlikte goriilmektedir.

Red-bed tipi yataklarin olusumu hakkinda sinjenetik ve epijenetik olmak {izere iki goriis One siiriilmektedir.
Sinjenetik goriise gore, cevherlesme, stratiform seklinde hem taban hem de tavan kayaglari ile uyumlu olarak
meydana gelmistir. Epijenetik goriige gore, cevherlesme, ¢okelmeden sonra diyajeneze bagli olarak meydana
gelmigtir. Calisma alaninda yan kayaglarin rengi, Fe*#nin Fe*®e yiikseltgenmesiyle kirmizi, gri ve
kahverengidir. Tabaka ve mercekler halinde bulunan cevher ise, indirgeyici ortamlarda bulundugundan rengi
yesil ve yesilimsi gri kayaclarda yer alir. Cevherin kalmligi birkag mm ile birkag metre arasinda degismektedir
ve yanal yonde kilometrelerce uzamaktadir. Baglica cevher mineralleri pirit, kalkopirit, kalkozin, nabit bakir,
nabit giimiis, dijenit, uraninit, bornit, malakit, azurit, kovelin, kuprittir. Gang mineralleri ise kuvars, jips,
anhidrit, barit, feldspar, klorit, illit ve demir oksit mineralleridir.

Bolgede yaygin bir sekilde dogal olarak yetisen Anthemis montana bitkisinden ve bu bitkinin {izerinde yetistigi
topraktan drnekler toplanmistir. Bu drneklerin BILTEM (Bozok Universitesi Bilim ve Teknoloji Uygulama ve
Aragtirma Merkezi)'de ICP-MS ile analizleri yapilmistir. Analiz sonuglarina gore, topraktaki Cu (167-247
mg/kg), Zn (120-1429 mg/kg), Pb (26.1-36.4 mg/kg), Th (8-12.9 mg/kg), U (1.6-3.8 mg/kg) ve V (53.4-93.7
mg/kg) element degerleri; Anthemis montana bitkisinin dalindaki Cu (138.1-147.7 mg/kg), Zn (134.8-148.4
mga/kg), Pb (19.2-22.4 mg/kg) (Th (4.2-5.2 mg/kg) ve U (5.6-7.4 mg/kg) disinda) ve V (16-19.7 mg/kg) element
degerlerinden ve ¢igekteki Cu (97.9-190.9 mg/kg), Zn (242.4-330.3 mg/kg), Pb (4-6.9 mg/kg), Th (0.4-0.5
mg/kg), U (0.2-0.3 mg/kg) ve V (10.5-61.6 mg/kg) element degerlerinden yiiksek oldugu goériilmiistiir. Toprak
orneklerinde element ¢iftleri arasinda (n = 20, p<0.01); V-S (r = 0.9), Mn-As (r = 0.85), Fe-Cr (r = 0.82), Co-Ni
(r=0.85), U-V (r = 0.92) pozitif yiiksek korelasyon goriilmektedir.

Toprak-bitki arasindaki korelasyon iligkisine gore; As (toprak/dal) (n = 20, r = 0.77, p<0.01), Se (toprak/dal) (n
=20, r = 0.70, p<0.05), As (toprak/cicek) (n = 20, r = 0.75, p<0.01), Co (toprak/cigek) (n =20, r = 0.74, p<0.01)
ve S (toprak/gicek) (n = 20, r = 0.80, p<0.01) Anthemis montana bitkisinin dali As ve Se elementleri i¢in ve
cicegi As, Co ve S elementleri icin belirtgen (indikatdr) bitki olarak kullanilabilir. Bu bitki tiirii As, Co, S ve Se
elementlerini iceren maden yataklarinin aranmast i¢in de kullanilabilir.

Anahtar Kelimeler: Anthemis Montana, bitki, korelasyon, toprak
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ABSTRACT

The "red-bed" type copper (Cu) ores are located in the Kirsehir 132-b3 section and Oligo-Miocene age are
found in the stratiform sedimentary beds. These deposits are associated with evaporites and are mostly visible
above or below the ore levels, sometimes with ores.

There are two opinions about the formation of red-bed type beds: syngenetic and epigenetic. According to the
synergetic view, the mineralization occurs in the form of stratiform in conformity with both below and above
rocks. According to the epigenetic view, the mineralization has occurred due to diagenesis after sedimentation.

In the study area, the color of the side rocks is red, gray and brown as Fe*? is oxidized to Fe*3. The ore, which is
in the form of sheets and lenses, is found in green and greenish gray rocks when it is found in reductive
environments. The thickness of the ore varies from a few mm to a few meters, and the lateral extent extends for
miles. The main ore minerals are pyrite, chalcopyrite, chalcopyrite, native copper, native silver, digenite,
uraninite, bornite, malachite, azurite, covellite, cuprite. Gang minerals are quartz, gypsum, anhydrite, barite,
feldspar, chlorite, illite and iron oxide minerals. A total of samples were analysed after collected from Anthemis
montana plant which naturally grows widely in this region and from the soil where this plant grows. These
samples were analyzed by ICP-MS in BILTEM (Bozok University Science and Technology Application and
Research Center). According to the results of analysis, Cu (167-247), Zn (120-1429), Pb (26.1-36.4), Th (8-
12.9), U (1.6-3.8) and V (53.4-93.7) values in the soil were higher than Cu (138.1-147.7), Zn (134.8-148.4), Pb
(19.2-22.4) (Th (4.2-5.2) ve U (5.6-7.4) except) and V (16-19.7) from values in the stem and Cu (97.9-190.9),
Zn (242.4-330.3), Pb (4-6.9), Th (0.4-0.5), U (0.2-0.3) ve V (10.5-61.6) from values in the flower of Anthemis
montana plant. At the soil samples, highly positive correlation is seen between pairs element (h = 20, p<0.01);
V-S (r = 0.9), Mn-As (r = 0.85), Fe-Cr (r = 0.82), Co-Ni (r = 0.85), U-V (r = 0.92).

According to the correlation between soil and plant, As(soil/stem) (r = 0.77, p<0.01), Se (toprak/ stem) (r =
0.70, p<0.05), As (soil/flower) (r = 0.75, p<0.01), Co (soil/flower) (r = 0.74, p<0.01) and S (soil/flower) (r =
0.80, p<0.01) Anthemis montana can be used as an indicator plant for the branches of As and Se, and for
flowers As, Co and S. This plant species can also be used to search for mineral deposits containing As, Co, S and
Se elements.

Keywords: Anthemis Montana, plant, correlation, soil
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Agir metaller, genel olarak yiiksek yogunluga ve yiiksek atom agirliga (63.5-200.6) sahip elementler olarak
tanimlanir. Bu grupta gecis metalleri, bazi yar1 metaller, lantanitler ve aktinitler bulunmaktadir. Agir metaller
dogal yollarla toprak iginde alterasyon ve erozyon gibi jeolojik siiregler sonucunda olusmaktadir. Bunlar dogal
kaynakli agir metaller olarak tanimlanir. Bununla birlikte, topraktaki ve sudaki agir metal zenginlesmesi enddistri
ve tarim faaliyetlerine bagl olarak gelisebilmektedir. Bunlara da antropojenik kaynakli agir metaller denir.

Insanlarmn ve diger canlilarm agir metallere belli oranlarda gereksinimleri bulunmaktadir. Ancak, yiiksek
oranlara ulagan agir metal maruziyetleri, canli sistemlere zarar verme potansiyeline sahiptir. Toksik etki
yaratabilecek baslica agir metaller ¢inko, bakir, nikel, civa, arsenik, kadmiyum, kursun ve krom vb seklinde
verilebilir. Toprakta ve suda bulunan agir metaller organizmalara ve besin zincirine katilarak ¢ogunlukla zararl
diizeyde biyolojik birikim gosterebilmektedirler. Besin zincirinde olusan toksik madde birikiminden ¢ok sayida
canlt olumsuz olarak etkilenebilmektedir. Yasam kosullari, genetik faktorler, beslenme aligkanliklar ile birlikte
cevresel kirleticiler de pek ¢ok hastaligin olusumunda rol oynamaktadir.

Agir metallerin, fiziksel ve kimyasal Ozelliklerinin belirlenmesi ve ¢esitli ortamlardaki davranislarinin
anlasilmasi insan ve ¢evre sagligi acisindan kritik dneme sahiptir.

Anahtar Kelimeler: Agir metaller, cevre kirliligi, toksisite
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ABSTRACT

Heavy metals generally defined as metals with relatively high density and high atomic weight (63.5-200.6). This
group includes some of the semi-metals, lanthanides and actinides. Heavy metals in soil are naturally formed by
geological process such as alteration and erosion. They are defined as natural heavy metals. Furthermore,
enrichment of this metals in soil and water can be caused by industry and agriculture aspects. These are called
anthropogenic heavy metals.

Humans and other living things have certain requirements for heavy metals. However, heavy metal exposure at
high doses has damaging potential on live systems. The main heavy metals that can cause toxic effect are zinc,
copper, nickel, mercury, arsenic, cadmium, lead and chromium. Heavy metals, which found in soil and water,
can enter organisms and food chain and they can often show biological accumulation at harmful level. Many
organisms are adversely affected by the accumulation of toxic substances in the food chain. Environmental
pollutants have a role on development of many disease together with living conditions, genetical factors,
nutrition habits.

Determining of their physical and chemical characteristics and behavior in different environment has a critical
importance regarding human and environmental health.

Keywords: Environment pollution, heavy metals, toxicity

136



Cukurova Universitesi, Jeoloji Mihendisligi Bslomu

Uluslararasi Katilimli 4
¢ Yil Jeoloji Sempozyumu
3-6 Mayis 2017 - Adana/Tiirkiye

MINERALOJI - PETROGRAFI

137



Cukurova Universitesi, Jeoloji Mihendisligi Bslomu

A\ Uluslararasi Katilimli
40. Yil Jeoloji Sempozyumu

O 5
"\i’({gg&msg@? 3-6 Mayis 2017 - AdanalTiirkiye
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Anadolu’da yaklagik dogu-bati yonelimli kenet kusaklart ¢esitli kitasal bloklar, metamorfik c¢ekirdek
kompleksleri ve sedimanter basenler tarafindan sinirlandirilmaktadirlar. Tetis ofiyolitleri ve iligkili birimler bu
kenet kusaklar1 boyunca yiizeylemeler sunarlar. Ofiyolitler farkli okyanusal basenlerde kuzeye dalan okyanus igi
yitim zonlar1 iizerinde olusmus olup, yay-kita carpismasina bagli olarak Ge¢ Kretase’de giineye dogru kita
kenarlar1 iizerine yerlesmislerdir. Ofiyolitler genel olarak iyi korunmus okyanusal litosfer kesitleri sunarlar
(harzburjitik manto tektonitleri, kiimiilatlar, izotrop gabrolar, levha dayklari, plajiyogranit ve volkanikler) ve
tektonik olarak tabaninda ince bir metamorfik dilim ile yer yer mavisist metamorfizma izleri igeren melanjlar
kapsarlar. Ada yay: toleyitleri ve boninitik magmalar yay-6nii ortamda olusan Tetis ofiyolitlerinin kabuksal
mimarisini olusturmaktadir.

Okyanus ig¢i yitim ve yitim gerilemesi prosesleri, Tetis ofiyolitlerinde ofiyolit olusumu, metamorfik dilim
gelisimi ve dayk yerlesimi ile ilgili yapisal ve petrolojik iligkileri en iyi sekilde agiklayabilmektedir. Okyanus ici
yitim sirasinda (96-90 My) genel olarak alkali kokenli okyanus adasi bazaltlar1 (OAB) ve okyanus ortasi sirti
bazaltlar1 (OOSB) tizerleyen levhanin altma eklenerek amfibolit fasiyesi kosullarinda metamorfizmaya ugrarlar.
Okyanus i¢i yitim ve metamorfik dilim olusumunun hemen sonrasinda, yitim zonu i¢indeki yogun ve yasl olan
dalan litosfer astenosfer igine batarak geriye dogru g¢ekilir ve metamorfik dilim geng olan iizerleyen levhanimn
altina tektonik olarak eklenir. Dalan levhanin gerilemesine bagli olarak olusan bosluga sicak astenosferin
hiicumu s6z konusudur. Okyanusal kabuk olusumuna ada yay1 toleyitik ve boninitik (yiiksek-Mg andezitler)
magmalarin katkisi olup, geriye refrakter 6zellikteki harzburjitik manto tektonitleri litosferi olusturmaktadir.
Yaklasik 2 my sonrasinda, post-metamorfik izole/tekil dayklarin hem metamorfik dilimi hem de onu {izerleyen
okyanusal litosferi kestigi goriilmektedir (91-86 My). Bazi bolgelerde post-metamorfik tekil dayklarin
metamorfik dilim ile harzburjitik manto tektonitleri arasindaki ilksel tektonik dokanagi kesmektedir. Bu tektonik
dokanak okyanus igi yitimin ilksel ayrilma diizlemi olarak degerlendirilmekte olup, dalan levhanmn yiizeyi
iizerinde bulunan volkanikler ve iligkili sedimanlar amfibolit fasiyesinde metamorfizmaya ugrayarak tavan
blokunun tabanina eklenmektedirler. Tekil/izole dayklar ofiyolitli melanjlari keser durumda gézlenmemektedir.
Bu durum, dayk yerlesiminin melanj olusumu ve ofiyolitlerin kita kenarlarina yerlesmesi Oncesinde
gerceklestigini isaret etmektedir.

Bu calisma Cukurova Universitesi Bilimsel Arastirma Projeleri Birimi (Proje No: MMF2013BAP21) tarafindan
desteklenmistir.

Anahtar Kelimeler: Yitim, yitim gerilemesi, okyanusal kabuk, metamorfik dilim, Tiirkiye
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ABSTRACT

Several east-west trending suture zones are separated by continental blocks, metamorphic core complexes and
the sedimentary basins in Anatolia. Tethyan ophiolites and related units are exposed along these suture zones.
They were generated above north-dipping intra-oceanic subduction zones (SSZ-type) in different oceanic basins
and emplaced southward in late Cretaceous as a result of series of collisions of intraoceanic arc-trench systems
with the continental margins. The ophiolitic units display well-preserved oceanic lithospheric sections (i.e.
mantle harzburgites, cumulates, isotropic gabbro, sheeted dykes and extrusives) and are in turn underlain by
metamorphic soles and accretionary melanges with local blueschist assemblages. Island arc tholeiitic (IAT) and
boninitic magmas make up the crustal architecture of the Tethyan ophiolites in a forearc setting.

Subduction initiation and roll-back processes could best explain the structural and petrological relationships of
the ophiolite genesis, metamorphic sole formation and subsequent dyke emplacement for the Tethyan ophiolites.
During the subduction initiation, mainly OIB-like alkaline and MORB-type tholeiitic basalts were accreted to
base of overriding oceanic plate and metamorphosed under amphibolite facies conditions about 96-90 Ma.
Following the subduction initiation and metamorphic sole formation, old and dense lithosphere sinking into the
asthenosphere rolls back and the metamorphic sole was tectonically attached to the base of the young overriding
plate. Hot asthenosphere flows upward into the region above the sinking plate margin. Crustal formation is fed
by melts, including both boninitic (high-Mg andesites) to island arc tholeiitic magmas and leaving a refractory
harzburgitic mantle tectonite. After ~2 my, post-metamorphic isolated dykes intruded the metamorphic sole and
the overlying oceanic lithosphere (91 to 86 Ma). In some places, the post-metamorphic isolated dykes cut the
primary tectonic contact between the metamorphic sole and the harzburgitic mantle tectonites. This contact is
interpreted to indicate a primary intraoceanic decoupling surface along which the volcanics and associated
sediments on the top of the down-going slab were metamorphosed up to amphibolite facies and attached to the
base of the hanging wall plate. The isolated dykes are not observed in the ophiolitic melange, suggesting their
intrusion prior to melange formation and subsequent ophiolite emplacement onto continental margins

This study is supported by Cukurova University Scientific Research Unit (Project No: MMF2013BAP21).

Keywords: Subduction, roll-back, oceanic crust, metamorphic sole, Turkey
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[zmir-Ankara-Erzincan Kenet Zonu’nu (Kuzey Tiirkiye) olusturan yigisim karmasiklar: gesitli tiir ve fasiyeste
metamorfik kayaclar icerir. Tokat glineyinde meta-gabrolar1 kesen meta-plajiyogranitler, deforme serpantinit,
camurtasi ve radyolaryali ¢ortlerin olusturdugu bir matriksle beraber y1g151m karmagig1 iginde tektonik olarak yer
alirlar. Hem meta-gabrolar hem de meta-plajiyogranitler yiiksek basing - diisiik sicaklik (YB-DS) bagkalagimina
isaret eden riebekit ve vinhit tiiri mavi amfiboller igerirler. Meta-plajiyogranitlerden elde edilen zirkonlardan U-
Pb yontemiyle Gec Triyas (Noriyen) kristallenme yaslar1 elde edilmistir. Bu calismada ilk olarak tespit edilen
Geg Triyas yaslh meta-gabro ve meta-plajiyogranitler, Tetis okyanus kabugunun metamorfize olmus eslenikleri
olarak degerlendirilmistir. Yesilgist ve amfibolit fasiyesli metabazit ve mikagistlerden elde edilen ak mika ve
hornblendler Erken-Orta Jura “°ArP°Ar sofuma yaslart vermistir. Diger taraftan mavisist fasiyesli
metabazitlerdeki fengitlerden elde edilen “°Ar/**Ar soguma yas1 yitim zonundaki mavisist bagkalasgiminm Erken
Kretase’de oldugunu gostermistir. Okyanus kabugu kayaclarmin kristallenme ve metamorfizma yaslar
arasindaki genis zaman farki ve Izmir-Ankara-Erzincan Kenet Zonunda Triyas ve Jura yasli ofiyolitlerin nadiren
gdzlenmesi, Izmir-Ankara-Erzincan okyanusunda yitimin siirekli olmadig1 seklinde yorumlanmustir.

Bu calisma TUBITAK tarafindan desteklenmistir (Proje No: 112Y123).

Anahtar Kelimeler: Yigisim Karmasig1, izmir-Ankara-Erzincan Okyanusu, Tetis
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ABSTRACT

The accretionary complexes from the Izmir-Ankara-Erzincan Suture Zone (Northern Turkey) include various
type of metamorphic rocks with different metamorphic facies. The meta-plagiogranites crosscutting meta-
gabbros, located tectonically in a deformed serpentinites, mudstones, and radiolarian chert matrix of the
accretionary complex (southern part of Tokat), yielded Late Triassic (Norian) U-Pb zircon crystallization ages.
Both the meta-gabbros and meta-plagiogranites have blue amphiboles such as riebeckite and winchite,
indicating to the high pressure - low temperature (HP-LT) metamorphism. Late Triassic aged meta-gabbro and
meta-plagiogranites, which were firstly determined in this study, are interpreted as remnants of metamorphosed
equivalents of the Tethyan oceanic crust. White micas and hornblendes from metabasites and micaschists which
were metamorphosed under greenschist and the amphibolite facies yielded Early to Middle Jurassic *°Ar/*Ar
cooling ages. Whereas phengites from a blueschist facies metabasites yielded “°Ar/*°Ar cooling age, indicating
that the blueschist metamorphism occurred in the subduction zone during Early Cretaceous. Rare occurrence of
the Triassic and Jurassic aged ophiolites in the Izmir-Ankara-Erzincan Suture Zone, as well as the huge time
span between the crystallization and the metamorphic ages of the crustal rocks, are interpreted that the
subduction of the Izmir-Ankara-Erzincan oceanic domain is episodic.

This study was funded by TUBITAK (Project No: 112Y123).

Keywords: Accretionary Complex, Izmir-Ankara-Erzincan Ocean, Tethys
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Antalya Kompleksi Bat1 Toroslar’da otokton (Beydaglari platformu) ve allokton (Kumluca birimi, Alakircay
melanji, Tekeli-Tahtalidag birimi ve Tekirova ofiyoliti) konumlu okyanusal, okyanus-kita kenar1 ve kitasal
kokenli sedimanter, magmatik ve metamorfik kaya birlikteliklerini igermektedir. Antalya Kompleksi'ne ait
allokton birimler Mesozoyik yasli Beydaglari platformuna Geg Kretase’de yerlesmislerdir.

Calisilan Geg Triyas yasli volkanik kayaglar Antalya Komplesi icinde Saklikent bolgesinde Ziyaret Tepe ve
Calbali Dag’m gilineyinde genis yiizeylemeler sunmaktadirlar. Volkanik kayaglar yastik, masif ve siitunsal
yapilar sunmakta olup, volkanaklastik bresler ve pelajik kirectaslar1 ile birlikte bulunmaktadir. Spilitlesme
gosteren bazaltik volkanikler intersertal, mikrolitik porfirik ve ofitik dokular1 sunmakta, plajiyoklaz, piroksen ve
az miktarlarda olivine mineralleri ile temsil edilmektedir. Kalsit, klorit, epidot, zeolit ve kuvars gibi ikincil
mineraller bosluklar1 doldurarak orta-iri tane biiyiikliigiinde amygdaloidal dokuyu olusturmuslardir.

Zr/Ti ve Nb/Y oranlarina dayali olarak yapilan jeokimyasal siniflandirmada Saklikent bolgesindeki volkanik
kayaglar alkali bazaltlar ile temsil edilmektedirler (Nb/Y: 1.54-2.82). Volkanik kayaglarin kondrite gore
normalize edilmis nadir toprak element (REE) diyagraminda, hafif nadir toprak elementleri (LREE) bakimindan
belirgin bir zenginlesme sunduklar1 goriilmektedir [(La/Yb)n=15.14-19.77]. Normal okyanus ortasi sirti
bazaltlara (N-MORB) gore normalize edilmis 6riimcek diyagraminda ise Rb, Ba ve K gibi iri katyonlu litofil
elementlerce (LILE) zenginlesme ve yiiksek degerlikli katyonlar (HFS) bakimindan tiiketilme sunmaktadirlar.
Bu ozellikleri bakimindan okyanus adasi bazaltlara benzerlik sunmaktadirlar. Alterasyona karst durayl iz
elementlere dayandirilan tektonomagmatik diskriminasyon diyagramlarinda volkanik kayaglarin kitaici bazalt
alanmna distiigii goriilmektedir.

Saklikent bolgesinde gozlenen volkanikler jeokimyasal 6zellikleri ve jeolojik konumlar1 bakimindan Giineydogu
Anadolu’da Kogali Kompleksi, Baer-Bassit (Suriye) ve Mamonia Kompleksi (Kibris)’'nde yeralan Geg Triyas
yash volkaniklere biiyiik benzerlikler sunmaktadirlar. Elde edilen veriler, Antalya Kompleksi i¢inde Saklikent
civarinda yiizeylenen volkanik kayaglarin Giiney Neotetis okyanusal baseninde Ge¢ Triyas donemindeki
riftlesmeye bagli olustugu ve alkalen karakterli okyanus adasi bazalt (OIB) magmasindan tiiredigine isaret
etmektedir.

Anahtar Kelimeler: Alkali bazalt, okyanus adasi, Neotetis, Tiirkiye
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ABSTRACT

The Antalya Complex in southwest Turkey comprises number of autochthonous (Beydaglari platform) and
allochthonous (Kumluca unit, Alakir¢ay mélange, Tekeli-Tahtali Dag unit and Tekirova ophiolite) sedimentary,
magmatic and metamorphic rock assemblages, originated from oceanic, oceanic to continental margin and
continental settings. The allochthonous units of the Antalya Complex were emplaced on to the Mesozoic
Beydaglar: platform during Late Cretaceous.

The studied Late Triassic volcanic rocks within the Antalya Complex are exposed in the southern part of the
Ziyaret Tepe and Calbali Dag around Saklikent region. They are represented by pillow, massive and columnar-
jointed lava flows with volcaniclastic breccias and pelagic limestones. Spilitic basalts exhibit intersertal,
microlitic porphyritic and ophitic textures and are represented by plagioclase, pyroxene and small amount of
olivine. Secondary minerals are characterized by calcite, chlorite, epidote, zeolite and quartz to form the
medium to coarse-grained amygdaloidal texture.

On the basis of Zr/Ti vs Nb/Y ratios, the volcanic rocks from the Saklikent region are represented by alkaline
basalts (Nb/Y= 1.54-2.82). The chondrite normalized REE diagram for the volcanic rocks display significant
LREE enrichment with respect to HREE [(La/Yb)n=15.14-19.77]. The N-MORB normalized multi element
diagram of these rocks show some selected large ion litophile element (LILE) enrichments (Rb, Ba, K) and high
field strength (HFS) element depletion. These rocks are more akin to ocean island basalt (OIB). The volcanic
rocks are plotted on the within plate setting based on the immobile trace element diagrams.

The volcanic rocks from the Saklikent region show similarities to Late Triassic volcanics of Kogali Complex in
SE Anatolia, Baer-Bassit (Syria) and Mamonia Complex (Cyprus) in terms of their geochemical features and
geological setting. All the data suggest that the volcanics from the Antalya Complex formed due to the Late
Triassic rifting of the Southern Neotethyan oceanic basin and were derived from a seamount type alkaline
magma.

Keywords: Alkali basalt, ssamount, Neotethys, Turkey
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Bu ¢alisma, Arabistan levhasinin kuzey kenarmi temsil eden Giineydogu Anadolu Otoktonu’nda yer alan Ust
Kretase-Paleosen yashh Germav Formasyonu’nun mineralojik 6zelliklerinin incelenmesini kapsamaktadir.
Batman-Gerciis yoresinde yiizeyleyen Sirnak Grubu’na ait Germav Formasyonu’nun Ust Kretase yasl iiyesi Alt
Germav ve Paleosen yash iiyesi ise Ust Germav olarak tanimlanmustir.

Alt Germav iiyesi koyu gri renkli (karbonatl1) seyl ve kumtas1 ardalanmasi ile temsil edilmektedir. Ust Germav
tiyesi acik gri renkli (karbonatl) seyl, (dolomitik) marn ve (karbonatli) silttagi / kumtasi ardalanmasindan
olusmaktadir. Germav formasyonu iiyelerinin karbonath pelitik ve klastik kayaglarinda bolluk sirasina gore
feldispat, kuvars, fillosilikat / Kil, kalsit, ender olarak piroksen, amfibol, dolomit ve hematit mineralleri
saptanmistir. Formasyona ait fillosilikat / kil minerallerini bolluk sirasina gore smektit, karisik tabakali C-S ve
C-V, az miktarda illit, klorit, kaolinit ve serpantin mineralleri temsil etmektedir. Germav Formasyonu’nda
fillosilikat / kil birlikteliklerini Alt Germav iiyesi ig¢in C-S =+ illit + kaolinit, C-S + smektit + kaolinit ve smektit +
illit + kaolinit; Ust Germav iiyesi icin C-S = illit + klorit + kaolinit + serpantin, smektit + kaolinit, smektit +
vermikilit ve C-V + klorit + illit olusturmaktadir.

Denizel ortam c¢okellerini temsil eden sedimanter kayaclardaki magmatik (feldispat, amfibol, serpantin) ve
neoformasyon (C-S, C-V, smektit, vermikiilit, klorit, illit, kaolinit) kokenli minerallerin varligi, Neotetis
okyanusunun giiney kolunun Permo-Triyas’da agilma ve Ust Kretase’de kapanmasi sirasinda birimin magmatik,
buna karsin Paleosen’de daha ziyade ofiyolitik kokenli kayaglardan beslendigi ve deniz suyu etkilesimi ile
olusan bozugma iiriinlerini icerdigine isaret etmektedir.

Anahtar Kelimeler: Giineydogu Anadolu Otoktonu, fillosilikat / kil, XRD
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ABSTRACT

This study covers the examination the mineralogical properties of the Germav Formation of Upper Cretaceous-
Paleocene age in the Southeastern Anatolian Autochthon, which represents the northern edge of the Arabian
plate. Upper Cretaceous aged member as Lower Germav and Paleocene aged member as Upper Germav of
Germav Formation belonging to Strnak Group is defined, which is outcropped in Batman-Gerciis region.

Lower Germav member is represented by dark gray shale (with carbonate) and sandstone alternation. Upper
Germav member consists of light gray shale (with carbonate), (dolomitic) marl and siltstone / sandstone (with
carbonate) alternation. Feldspar, quartz, phyllosilicate / clay, calcite, rarely pyroxene, amphibole, dolomite and
hematite minerals were found in pelitic and clastic rocks with carbonate of Germav formation members.
Phyllosilicate / clay minerals of the unit represent smectite and mixed layers C-S and C-V, and illite, chlorite,
kaolinite and serpentine minerals in small amounts according to abundance order. Phyllosilicate / clay
associations in Germav Formation are as follows: C-S =+ illite + kaolinite, C-S + smectite + kaolinite and
smectite £ illite + kaolinite for Lower Germav member, and C-S + illite + chlorite * kaolinite + serpentine,
smectite + kaolinite, smectite + vermiculite and C-V + illite + chlorite for the Upper Germav member.

The presence of magmatic (feldspar, amphibole, serpentine) and neoformation (C-S, C-V, smectite, vermiculite,
chlorite, illite, kaolinite) minerals in the sedimentary rocks representing the marine environment sediments
indicate that the unit is fed from magmatic rocks in the Upper Cretaceous and highly ophiolitic rocks in the
Paleocene also contain alteration products formed by sea water interaction during the closure during the
opening in the Permo-Triassic and the closure in the Upper Cretaceous of the southern part of the Neotethys
ocean.

Keywords: Southeastern Anatolian Autochthon, phyllosilicate / clay, XRD
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Calisma alani, Gediz (Kiitahya) ilgesinin kuzeyinde yer almakta olup, yaklasik 270 km? lik bir alani
kapsamaktadir. Calisma alaninda en altta Afyon Metamorfitleri ve bunlar1 tektonik olarak iizerleyen Dagardi
ofiyolitik melanji bulunmaktadir. Erken Miyosen yasli akarsu-g6l g¢okelleri bu birimlerin {izerine agisal
uyumsuzlukla gelmektedir. Lav ve piroklastik iriinler, Erken-Orta Miyosen boyunca sedimantasyona eslik
etmistir.

Caligsma alanindaki volkanizma Erken Miyosen’de baslayip Orta Miyosen’ de etkinligini siirdiirmiistiir. Volkanik
birimler lavlar ve piroklastik iriinlerden olugmakta, Erken Miyosen yasli Akdag volkanitleri ve Civanadag
tiifleri, Orta Miyosen yagh ultrapotasik Saphanedag lamproiti ve Giiziingiilii volkanitleri ile temsil edilmektedir.
Akdag volkanitleri genellikle hipokristalin ve glomeroporfirik dokular sunmakta, kuvars, plajiyoklaz, biyotit,
opak minerallerini igermekte, andezit, dasit ve riyolitten olusmaktadir Civanadag tiifleri; plajiyoklaz, biyotit
kuvars, kayag parcalar1 ile volkan cami icermekte ve Kristal-vitrik tiif olarak tanimlanmaktadir. Caligma alaninda
sinirh bir alanda gozlenen Saphanedag lamproiti holokristalen porfirik doku gostermekte ve feldispat, biyotit,
klinopiroksen ve hornblend minerallerini icermektedir. Giiziingiilii volkanitleri bazaltik lavlar ile bunlara bagh
piroklastiklerden olusmaktadir. Hiporkristalin porfirik dokunun gézlendigi bazaltlar klinopiroksen, plajiyoklaz,
amfibol, biyotit ve opak mineralleri ile temsil edilirler.

Volkanik kayaclar kalkalkalen karakterli olup, orta-yiiksek potasyum icermektedirler. Orneklerin kondrite gore
normalize edilmis nadir toprak element (REE) diyagraminda, hafif nadir toprak elementleri (LREE) bakimindan
belirgin bir zenginlesme sunduklar1 goriilmektedir [(La/Lu)n=7.13-19.99]. Normal okyanus ortasi sirt1 bazaltlara
(N-MORB) gore normalize edilmis 6riimecek diyagraminda ise Rb, Ba ve K gibi iri katyonlu litofil elementlerce
(LILE) zenginlesme ve yiiksek degerlikli katyonlar (HFS) bakimindan tiiketilme sunmaktadirlar. La/10-Y/15-
Nb/8 oranlarma dayali tektonomagmatik diskriminasyon diyagraminda volkanitler, kalkalkalin orojenik bolgede
yer almaktadir.

Gediz (Kiitahya) bolgesindeki Miyosen yasli volkanitlerin petrografik ve jeokimyasal o6zellikleri magma
gelisiminde yitim bilesenlerinin etkili oldugu ve dalma-batma zonu veya garpigsma sonrasi ortamlari ile iligkili

olduklarini géstermektedir.

Anahtar Kelimeler: Petrografi, jeokimya, volkanitler, Miyosen, Tiirkiye
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ABSTRACT

The study area is located at northern of Gediz (Kiitahya) and covers on approximately 270 square kilometers.
The Afyon Metamorphics is the basement unit of the study area. The basement rocks are tectonically overlying
the Dagardi Melange. The Early Miocene river and lacustrine sediments overlie these units with angular
unconformity. Lavas and pyroclastic materials accompanied sedimentation during the Early-Middle Miocene.

Volcanism in the study area started in Early Miocene and continued its activity in Middle Miocene. Volcanic
units of this region consist of lavas and associated pyroclastic rocks, represented by Early Miocene Akdag
volcanites and Civanadag tuffs, Middle Miocene ultrapotassic Saphane lamproite and Giiziingiilii volcanites.
Akdag volcanites generally show hypocrystalline and glomeraporphyric textures, include quartz, plagioclase,
biotite, opaque minerals and consist of andesite, dasite and rhyolite. Civanadag tuffs are composed of
plagioclase, biotite, quartz, rocks fragments with volcanic glass and classified as crystal-vitric tuff. Saphanedag
lamproite, which is observed in a limited area, shows holocrystalline porphyric texture and include feldspar,
biotite, clinopyroxene and hornblend. Giiziingiilii volcanites consist mainly of basalt and associated pyroclastic.
Basalts exhibit hypocrystalline texture and made up clinopyroxene, plagioclase, amphibole, biotite and opaque
minerals.

The volcanic rocks are calc-alkaline character and have medium to high-K contents. The chondrite normalized
REE diagram for the volcanic rocks display significant LREE enrichment with respect to HREE [(La/Yb)n=7.13-
19.99]. The N-MORB normalized multi element diagram of these rocks show some selected large ion litophile
element (LILE) enrichments (Rb, Ba, K) and high field strength (HFS) element depletion. On the basis of La/10-
Y/15-Nb/8 ratios, the samples plot in the calcalkaline orogenic zone in tectonomagmatic discrimination diagram.

Petrographic and geochemical features of Miocene volcanites in Gediz (Kiitahya) region indicate that the
subduction components were effective in the development of the magma and related to the subduction zone or
post-collisional environments.

Keywords: Petrography, geochemistry, volcanites, Miocene, Turkey
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Orta Anadolu Kristalen Karmasigimin (OAKK) batt kesiminde bulunan c¢alisma alani, Catalgesme koyii
(Ortakdy/Aksaray) civarinda yer alir. inceleme alaninda Orta Anadolu Kristalen Karmasigina ait metamorfik ve
magmatik kayalar ylizeylemektedir. Catalgesme Granodiyoriti (CGD) Orta Anadolu metamorfik kayalarina
sokulum yapmakta olup, Agagoren intriizif takimima ait magmatik kayalar tarafindan da kesilmektedir.

Catalgesme Granodiyoriti (CGD), makroskobik olarak koyu gri renkli, orta-iri taneli ve faneritik dokuludur.
Igerisinde koyu renkli, yuvarlak-elips sekilli, ana kaya ile keskin dokanakli magma segregasyonu ve metamorfik
kaya parcalar1 yer alir.

Biyotit+plajiyoklas+ortoklastkuvarstapatit+granat+zirkon+turmalinttitanittopak mineral bilesimine sahiptir.
Klorit, serisit ve opasitlesme ikincil mineralleri olusturur. Plajiyoklaslarin anortit igerikleri albit-andezin arasinda
degismektedir. Granatlar spessartin bilesimlidir. Magma karisim dokularindan; zonlu plajiyoklas, plajiyoklas
latalar1, bigagimsi biyotit, poikilitik doku, antirapakivi dokusu, kuvars — biyotit osellar dokusu ve plajiyoklas-
biyotit osellar dokusu gozlenir.

Tiim kaya jeokimyasal analiz sonuglarma gére CGD, jeokimyasal siniflandirma diyagraminda subalkali 6zellik
sunmakta olup, diyorit ve granodiyorit, alaninda yer almaktadir. AFM iiggen diyagraminda kalkalkalen bir
yonelim sergiler. A/CNK’ya karst A/NK diyagraminda peraliiminali alanda yer alir. Ust kitasal kabuga
normalize edilmis driimcek diyagraminda; biiyiik iyon yarigaph litofil elementler (LILE), (K, Rb, Ba, Th, U, vd.)
ve kalicilig1 yiiksek elementler (HFSE) (Nb, Ti) bakimindan 0.1-10 araliginda dagilim gdstermekte ve iist kita
kabuguna benzerlik sunmaktadir. Kayalarin okyanus oratsi sirti granitlerine normalize edilmis ¢oklu element
diyagraminda; biiyiik iyon yarigapli litofil elementlerde (LILE), ( K20, Rb, Ba, Th) zenginlesme ve kaliciligt
yiiksek elementlerde (HFSE) (Nb, Hf, Zr) ise tiiketilme gozlenmektedir. Tektonik ortam ayirtlama
diyagramlarinda volkanik yay granitoyidi ve ¢arpisma ile es zamanli alanda yer alir.

Petrografik ve jeokimyasal verilere gore S-tipi karakteri baskin olan CGD’nin kaynaginin; metapelitlerin kismi

erimesi sonucu olusan magma ile manto-kabuk kokenli hibrit magmanin birlikte karigmasiyla olustugu ifade
edilebilir.

Anahtar Kelimeler: S-tipi, Granodiyorit, Catalgesme, Ortakdy, Orta Anadolu
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ABSTRACT

The study area in the western part of Central Anatolian Crystalline Complex (CACC), is located around
Catalgesme village (Ortakoy/Aksaray). Metamorphic and magmatic rocks belonging to Central Anatolian
Crystalline Complex are exposed in the study area. The Catalcesme Granodiorite (CGD) intruded into the
metamorphic rocks of Central Anatolia and in turn is cut by the Agagéren Intrusive Suite.

Catas¢esme Granodiorite (CGD), macroscopically dark gray colored, medium to coarse grained and exhibits
phaneritic texture. Inside, there are magma segregations which is dark gray colored, round-elliptical in shape,
sharp contact with host rock, and metamorphic rock fragments.

CGD has biotite + plagioclase + orthoclase + quartz + apatite + garnet * zircon + tourmaline * titanite +
opaque mineral composition. Chlorite, sericite and opacity are the secondary minerals. The anorthite contents of
the plagioclases range from albite to andesin. Garnets have spessartine composition. Magma mixing textures
such as zoned plagioclase, plagioclase laths, bladed biotite, poikilitic texture, anti-rapakivi texture, quartz —
biotite ocellar texture and plagioclase - biotite ocellar texture are observed in CGD.

As a result of whole rock geochemical analysis CGD, is subalkaline in composition and plotted on the diorite
and granodiorite field. It exhibits a calcalkalin trend on AFM triangular diagram. On the A/NK versus A/CN K
diagram, CGD is located in the peraliimina field. Large ion lithophile elements (LILE), (K, Rb, Ba, Th, U, etc.)
and high field strength elements (HFSE) (Nb, Ti) vary from 0.1 to 10 on the spider diagram normalized to the
upper continental crust suggesting their similarity to upper continental crust. In the normalized diagram of the
oceanic ridge granite, enrichment is observed in large ion lithophile elements (LILE), (K20 Rb, Ba, Th), and
depletion in high field strength elements (HFSE) (Nb, Hf, Zr). On tectonic discrimination diagrams Catalcesme
granodiorite is plotted on the volcanic arc granitoid and syn-collision granitoid fields.

According to the petrographic and geochemical data, it can be concluded that the source of the S-type CGD was
derived from the mixing of partial melting of metapelite and hybrid- magma (mantle-crust in origin).

Keywords: S-type, Granodiorite, Catalgesme, Ortakoy, Central Anatoia
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Erken-Orta Miyosen yasli Yamanlar kompozit volkanmi, Bati Anadolu’daki biiyiik captaki bir makaslama
zonunun orta kesiminde yer almaktadir. Volkanin ¢ok derine asmnarak ortaya ¢ikan temel bolgesi, kaldera dist
ignimbiritler, kaldera igi kayaglar ve faylarca deforme olmus kaldera tabaninin {i¢ boyutlu olarak miikkemmel bir
sekilde goriilmesine firsat vermistir. Volkanin evrimsel asamalarini gdstermek amaciyla Yamanlar'in revize
edilmis stratigrafi ve jeolojik haritasi sunulmaktadir. Yamanlar volkan konisi >800 m bazaltik-andezitten
andezitik bilesiminde lav akmtilari ve lav domlarindan olusmaktadir. Bu volkan, kaldera i¢i ve disinda
depolanmis olan ignimbiritik iiriinleri agiga ¢ikaran yiiksek enerjili bir piikiiriim ile iligkili, en az bir fazli kaldera
olusum sathasi ile gelisimini siirdiirmiistiir. Volkana ait litofasiyes doku analizlerini gerceklestirmek iizere
kalderanin disinda depolanan Erken-Orta Miyosen Yamanlar Formasyonunun proksimal ve medyal kesimlerinde
calisgtlmigtir. Birbirini takip eden patlamalar, kaldera olusumuyla iliskili bir patlamanm olduguna isaret
etmektedir. Sonuglar, Yamanlar kalderasinin, keskin dokanaklarla birbirinden ayrilmis ve ardigikli patlamalarla
olusan piroklastik yogunluk akislarinin (PYA) meydana getirdigi ana bir yikict patlama sonucunda olustugunu
gostermektedir. Ignimbirit cokelleri dort akis iinitesinden olusur. Ignimbirit ¢okellerindeki kaba taneli litikge
zengin sayisiz tabakalanma, kaldera ¢okiisii ile dogrudan iliskilidir. Kaldera sonrasi volkanizma, tabanda ~90
m’lik Otelenmeye neden olan ve kaldera kenari faylanmalar ile kontrol edilen lav domu ve intriizyon
yerlesimleriyle karakteristiktir. Ignimbirit ¢okelleri iizerine akan ve oldukca genis yayilimli kaba taneli volkanik
bresler, volkanin kenar kesimlerinin, gravitasyonal olarak veya kaldera c¢okme siireci esnasinda, kaldera
duvarlarindan beslenen debris ag1g ¢okelleri olarak yorumlanmuistir.

Anahtar Kelimeler: Kaldera, patlamali volkanizma, piroklastik yogunluk akislari, ignimbirit
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VOLCANOLOGICAL EVOLUTION OF THE EARLY-MIDDLE MIOCENE
YAMANLAR CALDERA (IZMIR, TURKEY)

Ozgiir KARAOGLU?
8Eskisehir Osmangazi University, Department of Geological Engineering, 26040 Eskigehir, Turkey
(ozgur.karaoglu@ogu.edu.tr)

ABSTRACT

The Early-Middle Miocene Yamanlar composite volcano is located in the central part of a shear zone in western
Turkey. The volcano’s deeply-eroded interior provides excellent three-dimensional exposure of a faulted
caldera-floor and caldera-fill rocks as well as surrounding extracaldera ignimbrites. We present a much-revised
stratigraphy and geological map of Yamanlar in order to quantify the evolutionary stages of the volcano. The
Yamanlar volcanic cone was composed of >800 m of basaltic-andesite to andesite lavas and lava domes. The
volcano underwent at least one phase of caldera formation associated with an explosive eruption that deposited
an ignimbrite sheet within and outside the caldera. Lithofacies architecture analysis is applied to the proximal
and medial exposures of the Early-Middle Yamanlar Formation, which occurs outside of the caldera. Field
evidence of the succession indicates a caldera-forming eruption. Our results indicate that the formation of the
Yamanlar caldera resulted from one major catastrophic eruption that generated several sustained pyroclastic
density currents (PDCs) subdivided by fall deposits with sharp contacts. The ignimbrite sheet is composed of
four flow units. The presence of numerous coarse-grained lithic-rich horizons within the ignimbrite sheet is
consistent with caldera subsidence. Post-caldera volcanism is indicated by intrusions and lava domes erupted
along the inferred caldera-bounding faults, some of which record ~90 m of displacement. Widespread, coarse-
grained breccias that overlie the ignimbrite sheet are interpreted as debris avalanche deposits resulting from
gravitational failure of the flanks of the volcano or the caldera wall during or after caldera subsidence.

Keywords: Caldera, explosive volcanism, pyroclastic density currents, ignimbrite
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NEO-TETIS OFIYOLITLERINE EN iYi ORNEK: TROODOS OFiYOLITi

Ender SARIFAKIOGLU?
28Maden Tetkik ve Arama Genel Miidiirliigii, Jeoloji Etiitleri Dairesi, 06800 Ankara
(ender.sarifakioglu@mta.gov.tr)
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Bu bildiri 6zii, Maden Tetkik ve Arama Genel Miidiirligii'niin, ‘Kuzey Kibris’in jeolojisi, jeodinamik evrimi ve
Tiurkiye’deki benzer istifler ile korelasyonu (2015.30.14.18, 2016.30.14.27)’ projesinin Ofiyolitler ve
Magmatizma alt disiplini kapsaminda yapilan arazi galismalar1 ve Uluslararasi Jeolojik Korelasyon Projesi/IGCP
649: Elmaslar ve Manto Dongiisii projesinin 14—21 Mayis 2016 tarihleri arasinda Kibris Rum Kesiminde arazili
calistay sirasinda yapilan incelemeler ile elde edilen bilgiler dogrultusunda yazilmistir.

Troodos UNESCO Global Geopark olarak ilan edilen ve Kibris adasindaki Troodos Daglarinda mostra veren
Troodos ofiyoliti, list manto peridotitleri, pliitonik kompleks, levha dayk kompleks, volkanik kayaclar1 ve derin
denizel ¢okel kayaglar1 igeren ideal bir okyanusal litosfer sunar. Ust Kretase’de, Neotetis okyanusunun giiney
kolu iginde okyanus—igi yitim zonunda (SSZ) olusmus okyanusal litosferi temsil eden Troodos ofiyolitinin
eslenikleri, Tekirova (Antalya), Kizildag (Hatay) ve Baér—Bassit (Suriye) ofiyolitleridir.

Kuzey Kibris Tiirk Cumbhuriyeti’'nde Troodos ofiyolit istifinin iist litolojik birimlerinden volkanik kayaclar,
piroklastik kayaglar ve derin denizel ¢dkel kayaglar yaygin olarak bulunmaktadir. Cogunlukla bazaltik bilesimli
volkanik kayaclar, yastik ve masif yapil1 olarak gozlenir. Yastik yapili bazaltlarin ¢aplari, 15-150cm. arasinda
degismektedir. Yastik yapili bazaltlar, yer yer izole diyabaz dayklar1 tarafindan kesilmektedir. Ayrica, Kizildag
ofiyolitinde (Hatay) oldugu gibi yastik lavlarla birlikte sakalavitler olarak adlandirilan yumurta biiyiikligiinde
yastik yapili bazaltlara Lefke batisinda da rastlanilmistir. Troodos ofiyolitine ait bazaltik yastik lavlar, Kibris—
tipi masif siilfid yataklarinin (Cu-Fe-Zn-Pb) yan kayacidir. Piroklastik kayaclar olarak yastik yapili volkanik
bresler, hyaloklastitler ve aglomeralar gézlenir. Bazaltik yastiklarin iizerinde yer yer ince seviyeler seklinde Fe—
Mn igerikli ¢amurtaglart (umber) bulunmaktadir. Ofiyolit istifindeki okyanusal kabugu temsil eden volkanik
kayaglar ve volkanik bresler, ¢cort seviyeleri iceren tebesir tabakalar ile ortiilmektedir.

Levha dayklarina (diyabaz), sadece Lefke ilgesinin batisinda yer alan Yesilirmak mevkiinde ¢ok sinirl bir alanda
rastlanilmistir. Birbirine paralel uzanan her bir diyabaz daykin kalmligi, ~30cm.’dir. Karadag Tepe (Lefke)’nin
giineyinde ise gabro-levha dayk (diyabaz) gegis zonunu temsil eden bazik kayaclar gozlenmistir.

Troodos ofiyoliti, bugiinkii konumuna, Afrika—Arap levhasi ile Anadolu mikrokitasi arasindaki Neotetis
okyanusunun giiney kolunda, Ust Kretase’de SSZ—tipi bir okyanusal litosfer pargasi olarak olustuktan sonra

levhalararasi sikisma tektonigine bagli olarak birkag evreli diyapirik yiikselme ile Pleistosen’de ulagmustir.

Anahtar Kelimeler: Troodos, Kibris, ofiyolit, Neotetis, okyanusal litosfer
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THE BEST EXAMPLE FOR THE NEO-TETHYAN OPHIOLITES: TROODOS
OPHIOLITE

Ender SARIFAKIOGLU?
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ABSTRACT

The paper contains the investigations related Ophiolites and Magmatism section of the project named by
‘Geology, Geodynamic Evolution of Northern Cyprus and Correlation with similar sequences in Turkey’ of
General Directorate of Mineral Research and Exploration (Ankara), and 2" workshop of International
Geological Correlation Project/IGCP649: Diamond and Recycled Mantle project held in southern Cyprus
between 14-21 May 2016.

The Troodos ophiolite, which is declared as UNESCO Global Geopark outcrops in the Troodos Mountains of
Cyprus island, and displays an ideal ophiolite sequence containing upper mantle peridotites, plutonic complex,
sheeted dike complex, volcanic rocks and deep marine sedimentary rocks. The Late Cretaceous Troodos
ophiolite representing the oceanic lithosphere formed within an intra—oceanic subduction zone of the southern
branch of Neotethys are comparable to Tekirova (Antalya), Kizildag (Hatay) and Baér-Bassit (Syria) ophiolites.

In the Turkish Republic of Northern Cyprus, volcanic rocks, pyroclastic rocks and deep marine sedimentary
rocks from the upper lithological units belonging to the Troodos ophiolite sequence are widely exposed. The
volcanic rocks are mostly observed as pillow to massive basalts. The diameter of the pillow-structured basalts is
15-150 cm. Pillow basalts are sometimes cut by isolated diabase dikes. In the west of Lefke, egg-sized basalts
called as sakalavites are also observed as similar to them of the Kizildag (Hatay) ophiolite. The basaltic pillow
lavas belonging to Troodos ophiolite are the host rocks of Cu-Fe-Zn-Pb mineralization known as Cyprus-type
massive sulfide deposits. Pyroclastic rocks consist of pillow volcanic breccias, hyaloclastites and agglomerates.
Fe-Mn-bearing mudstone (umber) are occasionally intercalated with volcanic rocks. Volcanic rocks and
volcanic breccias representing the oceanic crust of the ophiolite sequence are covered with chalk layers with
chert levels.

The Sheeted dikes (diabase) are just found in a very limited area around Yesilirmak in west of Lefke. The
thickness of each diabase dike parallel to each other is ~ 30cm. In the south of Karadag Hill (Lefke), the basic
rocks representing gabbro—sheeted dike (diabase) transition zone were observed.

The Troodos ophiolite reached its present position in the Pleistocene with several stages of diapiric uplift due to
compression tectonism between the African-Arabian continent and Anatolian microcontinent after its formation
as SSZ-type oceanic lithosphere in the southern branch of Neotethys in Late Cretaceous.

Keywords: Troodos, Cyprus, ophiolite, Neotethys, oceanic lithosphe
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Kizildag (Hatay) ofiyoliti eksiksiz bir okyanusal litosfer istifi sunmakta olup, baslica manto tektonitleri,
ultramafik-mafik kiimiilatlar, izotropik gabro, levha dayk kompleksi, ve volkanikler ile temsil edilmektedir.
Levha dayk kompleksini kesen plajiyogranit intriizyonu da goézlenmektedir. Bu calismada Kizildag (Hatay)
ofiyolitini olusturan okyanusal kabuga ait kayaglarin (gabro/plajiyogranit/levha dayki, volkanik) jeokimyasal
ozelliklerinin ortaya konarak olusum ortamlarinin tespiti ve bu kayaglarn zirkon U-Pb yontemi ile
tarihlendirilerek Neotetis okyanusal baseninin giiney kolundaki kabuk olusumunun zamanlamasinin ortaya
konmasi amaglanmuistir.

Kizildag (Hatay) ofiyolitine ait volkanik, levha dayk ve izotrop gabrolarin ana-iz element icerikleri bu kayalarmn
yitim zonu {izerinde olustuklarini isaret etmektedir. Kabuksal kayaclardan elde edilen veriler iki farkli
jeokimyasal grubun oldugunu gostermektedir. Birinci gruba ait kayalar diisiik TiO, (%0.14-0.28), Zr (4.1-8.8
ppm), Y (4.1-9.2 ppm), V (111-266 ppm) ve yiiksek MgO (%10.34-14.84), Ni (123-345 ppm) ve Cr (%0.06-
0.15) icerigine sahiptir. Ikinci gruba ait kayaglar ise yiiksek TiO, (0.47-1.09 wt%), Zr (27.6-45.2 ppm), Y
(13.4-23.3 ppm) V (213-390 ppm) ve disik MgO (%5.97-7.86), Ni (50-56 ppm) ve Cr(%0.003-
0.016)icerigine sahiptir. Birinci grupta yer alan kayaclarin genellikle kasik sekilli hafif nadir toprak element
deseni sunduklar1 ve yiiksek degerlikli katyonlar (HFS) bakimmdan oldukga tiiketilmis olduklar1 goriilmektedir.
fkinci grupta yer alan kayaglarm ise yataya yakin bir nadir toprak element deseni sunduklar1 ve yiiksek degerlikli
katyonlar (HFS) bakimindan N-MORB’a benzerlik sunduklar1 goriilmektedir. Her iki grubun ortak ozelligi Nb
bakimindan oldukga tiiketilmis olmalaridir. Jeokimyasal veriler; birinci gruptaki kayaglarin modern boninitlere
ve ikinci gruptaki kayaglarin ise modern ada yayr toleyitlerine benzer olduklarini desteklemektedir.
Tarihlendirmesi yapilan zirkonlarl2-150 pm boyutlarinda olup, magmatik kokenlidirler (Th/U=0.34-3.47).
Tipolojik olarak kisa kiit veya uzun prizmatik sekillerde olup, genellikle belirgin bir zonlanma gériilmemekle
birlikte bazi zirkon kristalleri iskeletimsi ve yamali zonlanma gostermektedir. Kizildag (Hatay) ofiyolitine ait
kabuksal kayaclarda gerceklestirilen zirkon U-Pb jeokronoloji ¢alismalari sonucunda elde edilen yaslar
90.6+£6.4-97.7+1.1 My arasinda degismektedir.

Elde edilen jeokimyasal ve jeokronolojik veriler, Kizildag (Hatay) ofiyolitine ait yitimle iliskili kabuksal
kayalarin Giiney Neotetis okyanusal baseninin Senomaniyen-Kampaniyen doneminde kuzeye yitim ile baglayan
kapanmasi sirasinda 6-7 My zaman dilimi igerisinde olustugunu ve Mastrihtiyen oncesi Arap platformuna
yerlestigini isaret etmektedir. Bu ¢alisma Cukurova Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan
desteklenmistir (MMF2013BAP22 ve FYL-2015-3872).
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ABSTRACT

The Kizildag (Hatay) ophiolite presents a complete oceanic lithospheric section and is mainly represented by
mantle tectonites, ultramafic-mafic, cumulates, isotropic gabbros, sheeted dyke complex and volcanics. The
intrusion of plagiogranite within the sheeted dyke complex is also observed. In this work, geochemistry and
geochronology of the oceanic crustal rocks(gabbro/ plagiogranite/ sheeted dyke, volcanics) from the Kizildag
(Hatay) ophiolite were studied in order to define their tectonic setting and duration of oceanic crust formation
with zircon U-Pb method within the southern branch of Neotethyan oceanic basin.

The major and trace element contents of the volcanics, sheeted dykes and isotropic gabbros of the Kizildag
(Hatay) ophiolite indicate that they formed in a subduction-related setting. The geochemical data suggest that
there are two different geochemical groups. The first group is represented by low TiO- (0.14-0.28%), Zr (4.1-8.8
ppm), Y (4.1-9.2 ppm), V (111--266 ppm) and high MgO (10.34-14.84%), Ni (123-345 ppm) and Cr (0.06-0.15
%) contents. Whereas the second group is characterized by high TiO, (0.47-1.09 %), Zr (27.6-45.2 ppm), Y
(13.4-23.3 ppm), V (213-390 ppm) and low MgO (5.97-7.86 %), Ni (50-56 ppm) and Cr (0.003-0.016 %)
contents. The first group of rocks generally display spoon-shaped light-rare earth element (LREE) pattern and is
depleted in high field strength elements (HFS). The second group of rocks display horizontal rare earth element
patterns and is similar to N-MORB in high field strength (HFS) elements. The Nb-depletion is a common feature
for both group of rocks. Available geochemical data supports that the first group rocks are similar to the modern
boninites, whereas the second group rocks are more akin to modern island arc tholeiites. The zircons are 12-150
um in size and magmatic in origin ( Th/U= 0.34-3.47). They are short-blunt or long-prismatic in forms. Altough
they do not display clear zonning in general, some of the zircons have patchy and skeletal zonning. The Kizildag
(Hatay) ophiolite crustal rocks yielded zircon U-Pb ages ranging from 90.6+6.4 to 97.7+1.1 Ma.

The obtained geochemical and geochronological data suggest that subduction-related crustal rocks associated
with the Kizildag (Hatay) ophiolite formed above a north-dipping intraoceanic subduction within 6 to 7 Ma as a
result of the closure of the southern branch of the Neotethyan oceanic basin during Cenomanian-campanianand
were emplaced onto the Arabian platform in pre-Maastrichtian time. This work was supported by Cukurova
University Scientific Research Projects Unit (MMF2013BAP22 and FYL-2015-3872).

Keywords: Ophiolite, Hatay, zircon, U-Pb
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KB Anadolu’da, Balikesir ilinin kuzeyinde Solarya dagi civarinda mostra veren Solarya (Ilica-Samli) pliitonu
hipabisal, volkanik ve sedimanter birimler ile bir arada bulunmakta ve yaklasik 220km?’lik bir alan
kaplamaktadir. Solarya pliitonu {i¢ farkli kaya grubundan olusmaktadir; K-feldispat megakristalli granodiyorit
(KFMG), mikrogranit-granodiyorit (MGG) ve aplogranit (AG). KFMG, pliitonun kuzey kesimlerini olustururken
mikrogranit-grandiyorit pliitonun giiney kisminda yiizeylemektedir. Aplogranitler, pliitonun kuzeyinde, pliiton
ile temel kayalar1 arasina yerlesmis ince bir zarf olusturmakta ve yaygin olarak grafik-granofirik dokular
sergilemektedir. Bu kaya gruplarna, arazide siklikla rastlanilan gabro diyorit-monzodiyorit bilesimli mafik
mikrograniiler anklavlar ve diyorit bilesimli mafik sin-pliitonik dayklar eslik etmektedir. KFMG ve AG,
Karakaya kompleksi birimlerinden olan, yesilsist fasiyesinde metamorfizma gegirmis Niliifer birimi igerisine
sokulmustur. KFMG, Nilifer birimine ait katistkli  mermerler ile olan  dokanaklarinda,
kalsit+diyopsit+plajioklas+tremolit+garnettkuvars mineral parajenezi ile tanimlanan hornblend-hornfels fasiyesi
kosullarinda kontak metamorfizma gelistirmistir. Kontak metamorfik zon boyunca bilesimsel degisimler ile
birlikte, yapisal farklililar da goze c¢arpmaktadir. Bolgesel metamorfik kayalarm foliasyonlari, pliitonun
dokanagina yakin alanlarda, pliiton sinirlart boyunca dokanaga uyumlu, pliitondan disar1 dogru bir konum
kazanmaktadir. Bu ozellikler, KFMG’nin derinde cevre kayalarmin igine zorlamali olarak (forceful
emplacement) yerlestigine isaret etmektedir. Mikrogranit-granodiyoritin ise metamorfik kayalarlar ile olan
dokanag giineyde sinirli bir alanda gozlenir. Bu alanda mermerler, mikrogranit-granodiyoritin {izerinde asilt
kalmis roof pendant niteligindedir. Yine bu alanda, mikrogranit-granodiyoritler dokanakta oldugu hipabisal
kayalar (granodiyorit porfir) ile tedrici gegisler sergiler. Hipabisal kayalar, daha giineye gidildik¢e volkanik
kayalara geger. Bu ozellikler, pliitonun giiney kismiin daha si1g kesimleri temsil ettigini ortaya koymaktadir.
Farkl1 derinliklerdeki bu iki pliitonik {iye, daha ge¢ evrede D-B gidisli bir normal fay ile yan yana gelmistir.

Solarya pliitonunu olusturan farkli granitik iiyelerden elde edilen mineral kimyasi sonuglarindan faydalanilarak
hesaplanan amfibol-plajioklas jeotermobarometre sonuglari, yapilan petrografi ve saha gozlemleri ile biiyiik
Olgtide uyumludur. Hesaplanan sonuglar, K feldispat megakristalli granodiyorit i¢in 1,8-2,3 kbar ve 737-752°C
degerlerini sunarken mikogranit-granodiyorit igin 0,8-1,0 kb ve 626-678°C yerlesim kosullarin1 vermektedir.
Elde edilen saha, petrografi ve jeotermobarometre sonuglar1 bir arada degerlendirildiginde, pliitonun epizon
icerisinde farkli derinliklere farkli mekanizmalar ile yerlestigi goriilmektedir ve yerlesim evrimini ii¢ farkli
evrede incelemek miimkiindiir; (1) Pliitonun epizonun derin kesimlerinde (6-7 km) yerlesimine zorlamali olarak
baslamistir. (2) Devam eden evrede sig derinliklere ve kabukta kirilir zona (<2,4- 3 km) “kazan gé¢mesi”
(cauldron subsidence) mekanizmasi ile ulagmugtir. (3) Pliiton yerlesimi sirasinda olusturulan gembersel ve radyal
kiriklara giiney sinir1 boyunca hipabisal topluluk, kuzey kesimlerde ise aplogranit, pliiton ile az ¢ok es zamanl
olarak yerlesmistir. Solarya pliitonunun goésterdigi bu yerlesim mekanizmalari ve evriminin, Miyosen déneminde
egemen olan Ege genislemeli tektoniginin bir sonucu oldugu diistiniilmektedir.

Anahtar Kelimeler: KB Anadolu, Solarya Pliitonu, mineral kimyasi, jeotermobarometre
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ABSTRACT

In NW Turkey, Solarya pluton crops out around mount Solarya at the north of Balikesir province, associated
with hypabyssal, volcanic and sedimentary rocks and covers approximately 220km? area. Solarya pluton
consists of three different rock groups; K-feldspar megacrystalline granodiorite (KFMG), microgranite-
granodiorite (MGG) and haplogranite (HG). KFMG is dominant at the northern part of the pluton, while
microgranite-granodiorite crops out at the southern part. Haplogranites are observed as a thin aureole between
the northern part of the pluton and the basement rocks. Haplogranites commonly present graphic/granophyric
textures. Mafic microgranular enclaves with gabro diorite-monzodiorite composition, and mafic syn-plutonic
dikes of diorite composition, are common within the plutonic body. KFMG and HG were intruded into Nilufer
unit which was metamorphosed under greenschist facies conditions. Through the contacts between KFMG and
marbles of Nilufer unit, pluton developed contact metamorphism under hornblend-hornfels facies conditions
which is defined by calcite+diopside+plagioclase+ttremolite+garnettquartz mineral paragenesis. Along the
contact metamorphic zone, structural differences can be observed as well as compositional differences. Within
the contact zone, the dip directions of the foliations point outwards from the pluton. These specifications suggest
that KMFG was emplaced into the surrounding rocks forcefully (forceful emplacement). The contact of
microgranite-granodiorite with metamorphic rocks can be observed in a scarce area at the southern part. In this
area, microgranite-granodiorites gradually passes into the hypabyssal rocks. Hypabyssal rocks present gradual
transitions into volcanic rocks at the south. These characteristics show that the southern part of the pluton
represents shallower zones. These two plutonic members of different deepness levels were contacted by E-W
trending normal fault at a later stage.

The geothermobarometer results that are calculated by the mineral chemistry of amphibole-plagioclase minerals
from two different granitic members of the Solarya pluton are compatible with the petrographic and field
observations. The results indicate emplacement conditions of 1.8-2.3 kbar and 737-752°C for K-feldspar
megacrystalline granodiorite, and 0.8-1.0 kb and 626-678°C for microgranite-granodiorite. When the field,
petrography and geothermobarometer results were evaluated together, it is obvious that the pluton was
emplaced into the different levels of epizone with different mechanisms, and the evolution of emplacement can be
summarized in three stages; (1) the emplacement of the pluton started forcefully at the deeper levels of the
epizone (6-7 km), (2) it reached into the shallower levels at the brittle zone of crust (<2,4- 3 km) with “cauldron
subsidence” mechanism, (3) Into the radial and ring faults that are formed during the emplacement of the
pluton, hypabyssal association along the southern margin and haplogranite at the northern margin has
emplaced coevally with the pluton. The emplacement mechanism and the evolution of Solarya pluton are thought
to be results of the Aegean extensional tectonics which dominated the Miocene era.

Keywords: NW Turkey, Solarya Pluton, mineral chemistry, geothermobarometer
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AGRI DAGI VOLKANI’NDA BUYUK HACIMLI LAV PUSKURMELERI:
NUMERIK MODELLEME VE SiSMiK TOMOGRAFi CALISMALARI

Ozgiir KARAOGLU®
3Eskisehir Osmangazi Universitesi, Jeoloji Miihendisligi Béliimii, 26040 Eskisehir, Tiirkiye
(ozgur.karaoglu@ogu.edu.tr)

(0Y4

Agr1 Dag1 volkam Tiirkiye’de en genis yayilimli ve en biiyiik volkanidir (~1100 km?). Biiyiik Agr1 ve Kiigiik
Agrn olmak iizere iki biiyiik zirveden olusan bu volkan, dért ana evre ile olusumunu tamamlamistir. Son evre’de
iki bazaltik lav piiskiirmesi gozlenmektedir. Stratovolkanlarda 3 km? iistiinde bir hacimde bazaltik piiskiiriimiin
meydana gelmesi sira digt olmasina karsin, akici bazalt-tip piiskiiriimlerde bu durum olduk¢a sik bir sekilde
gozlenir. Agr1 dag1 volkanini besleyen aktif magma odasi olup olmadigimi arastirmak igin sismik tomografi
calismalar1 gerceklestirilmistir. Tomografik veriler, iist kabugun tabanina kadar uzanan diigiikk P dalgasi hizlarina
sahip aktif bir derin magma rezervuarinin varhgma isaret etmektedir. Magma rezervuari, 20-30 km derinlikte ve
35-45 km genislikte olup kabuk iginde KB-GD-uzunlamasina bir tabular bi¢im (esek benzeri sekil) gosterir. NE-
SW yonlii bir profilde kabugun iist seviyesine uzanan diapirik bicimli bir dayk enjeksiyonu acikca
goriilmektedir. Tim profillerde, Agr1 Dagi volkaninin ana merkezini beslenen diapirik bicimli dayk
enjeksiyonlarmm ana volkanik merkezlerin altinda hizalanmadigi gozlenmistir. Bu ¢aligmada, Agr1i Dag
piiskiiriimlerini besleyen magma kaynaginmn hacmini hesaplamak igin analitik bir ydntem sunulmustur. lk
volkanik piiskiiriim iiriiniiniin yiizey alani ve hacmi 96 km? ve 3.2 km?® olarak hesaplanmms olup daha kiigiik
yiizey alan1 ve hacme sahip ikinci piiskiiriim 25 km? ve 0.6 km? olarak hesaplanmistir. 3.2 km® hacme sahip lav
akmtismin oldukga genis bir magma rezervuarmdan (~13.000 km®) beslendigini, ancak 0.6 km® hacimli ikinci
lav akintisinm daha kiigiik efektif boyutlu ya da ~2000 km® hacminde bir magma odasmdan beslendigi sonucuna
ulagilmstir. “Efektif boyut” piiskiiriim sirasindaki rezervuar katki oranina bagh degismektedir. Gergeklestirilen
calismalarda, daha biiyiik olan piiskiiriim i¢in tiim rezervuarin magma pompaladigi, ancak daha kiigiik piiskiirim
icin bir boliimiiniin (yaklasik rezervuarin 1/5 orani kadar) buna katki verdigi ortaya cikarilmistir. Her ne kadar
sismik tomografi goriintiileri, Agr1 Dagi’nin altinda olduk¢a derin bir magma rezervuarina (> 20-30 km) isaret
etmis olsa da, daha sonrasinda olusan kayaglardan elde edilen jeokimyasal veriler, 0.5 My once si1g (8-10 km
derinlikte) ve derin magma rezervuarlari arasinda bir magma karisiminin meydana geldigini gostermektedir.
Gergeklestirilen niimerik modelleme calismalari, daha derin magma rezervuarlarinin kenar kesimlerinden yanal
olarak ilerleyen dayk intriizyonlarinin, karigima ugrayan sig magma odasina gore daha yiiksek oranda ilerledigi
ve bu da ikinci puskiiriim i¢in, rezervuarin kenar kesiminden itibaren gerceklesen boliimlenmeyi gostermektedir.

Anahtar Kelimeler: Magma odalar1, volkano-tektonik, sismik tomografi, numerik modelleme
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LARGE VOLUME LAVA ERUPTIONS FED BY AGRI DAGI VOLCANO:
NUMERICAL MODELLING AND SEISMIC TOMOGRAPHY SURVEYS
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(ozgur.karaoglu@ogu.edu.tr)

ABSTRACT

The Agr Dagi volcano covers the largest area (~1100 km?) of any volcano in Turkey. The most recent phase
consisted of two basaltic lava eruptions. It is unusual for stratovolcanoes to produce basaltic eruptions of over 3
km®, although these and larger volumes are not uncommon in flood basalt-type eruptions. Seismic tomography
studies have been carried out to investigate whether there is an active magma chamber feeding Agri Dagi
volcano. The tomographic data indicate the presence of an active deep magma reservoir having low P-wave
velocities that extend to the base of the upper crust. The magma reservoir may extend between 20 and 30 km in
depth and 35-45 km in width, showing a NW-SE-elongated tabular form (sill-like shape) in the crust. A diapiric-
shaped dyke injection extending to the upper level of the crust in a NE-SW oriented profile is clearly observed.
In all profiles, we note that diapiric-shaped dyke injection feeding the main vent of the Agr1 Dagi volcano is not
aligned below the main volcanic centres. Here we present an analytical method for calculating the source
volume needed to supply magma to the eruptions at Agri Dagi. The respective surface area and volume of the
first volcanic eruption were estimated at 96 km? and 3.2 km?, whereas those of second eruption were much
smaller with the surface area and volume estimated at 25 km? and 0.6 km?®. We find that the lava flow of 3.2 km?
was likely fed by a very large magma reservoir (~13.000 km?) while the second flow of 0.6 km® was fed by a
reservoir of a much smaller effective size, or ~2000 km3 ‘Effective size’ depends on what fraction of the
reservoir participates in the eruption. We propose that entire reservoir supplied magma to the larger eruption,
but only one of its compartments (about 1/5 of the total volume of the reservoir) supplied magma to the smaller
eruption. Although seismic tomography indicates a magma reservoir at great depths (>20-30 km) below the Agri
Dag1 volcano, geochemical constraints on some of the later-formed rocks suggest an interaction between a
shallow chamber (at 8-10 km depth) and the deep reservoir approximately 0.5 Ma. We provide numerical
models whose results indicate that dykes injected from the lateral margins of the deep-seated reservoir are more
likely to reach the surface directly rather than replenish the shallow magma chamber, suggesting also that the
compartment for the second eruption was at the margin of the reservoir.

Keywords: Magma chambers, magma reservoirs, volcano-tectonic, seismic tomography, numerical models
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GULEMAN OFIiYOLITI (ELAZIG)’NiN JEOKIMYASI, TEKTONIK
ORTAMI, KROMITIT VE YAN KAYACLARININ PGE iICERIKLERI
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Guleman ofiyoliti Kizildag (Hatay)’dan Agri’ya kadar uzanan Giiney kusak iizerinde yer alir. Bu birimin olusum
ortamini agiklamak bdlgenin jeotektonik evrimini agiklamada son derece 6nemlidir. Geg Kretase yasli Guleman
ofiyoliti Dogu Toros kusaginda, Dogu Anadolu’da, Elazig’'in dogusunda yer almakta olup bolgede goézlenen
Kémiirhan ve Ispendere ofiyolitleri ile kokensel iliskiye sahiptir. Onemli krom rezervlerine sahip olmast nedeni
ile Guleman ofiyoliti iizerine bir¢ok calisma yapilmistir. Guleman ofiyoliti tam bir okyanusal litosfer kesiti
sunmakta olup tabandan tavana dogru; diinit ve kromitit iceren harzburjitlerden olusan tektonitler ile diinit,
verlit, klinopiroksenit, gabrolardan olusan kiimiilatlar ve tim bu birimleri kesen tekil diyabaz dayklari, levha
dayk karmasig1 ve bazik volkanik kayaglardan olusur.

Volkanik kayaglar, levha dayklar1 ve gabroyik kayaglarin SiO, ve Zr/TiO; oranlarina bagl yapilan jeokimyasal
siiflamalarinda; volkanik kayaclarin sub-alkali bazalt, levha dayklarmm diyabaz ve derinlik kayalarmm
gabrolar ile temsil edildigi ortaya konulmustur. Diyabazlarin Nb/Y oran1 0,01 ile 0,02 arasinda, bazaltlarin ise
0,01 ile 0,03 arasinda degismektedir ve her iki kaya grubundan alman o6rneklerin tamami toleyitik karakter
sunmaktadirlar ve ayn1 kayaclarm Nb/Th’a kars1 Y igeriginin degisim diyagramina gore drneklerin yay ortamina
diistiikleri gozlenmistir. Tiim bu kayaclar Ti-Zr ve V- Ti/1000 oranlarina gore ada yay1 toleyitleri alanlarina
diismektedirler. Kondrit'e gore normalize edilmis Nadir Toprak Elementleri diyagraminda Bazalt ve diyabaz
ornekleri degisik oranlarda tiiketilme sunmakla birlikte, yataya yakin bir desen sunmaktadirlar [(La/Yb)n =0,41-
1,01] ve hafif nadir toprak elementlerce oldukca az tiiketilme sunmakta olduklar1 goriilmektedir. N-MORB'a
gore normalize edilmis 6riimcek diyagraminda bu drneklerden biiyiik boliimii yiiksek iyon yarigapli (LILE)
elementlere gore (Rb, Cs, K, Ba, Sr) zenginlesme ve kalicilig yiiksek elementlere (HFS) gore yataya yakin bir
dagilim sunmaktadirlar ve N-MORB’a benzemektedirler. Gabroyik ve diyabazik kayaclar belirgin bir negatif Nb
anomalisi ile tiiketilme gostermektedirler. Tiim jeokimyasal veriler Guleman ofiyolitinin Giiney Neotetis’te Geg
Kretase’de okyanus i¢i dalma-batma zonu (SSZ) {izeri tektonik ortaminda olustugunu ve ada yay1 toleyitlerinden
tiredigini gostermektedir.

Kayag ve kromit drneklerinden Pt, Pd, Rh ve Au i¢in ICP-MS yontemi ile, Ir ve kromitlerin iz element igerikleri
ise Notron Aktivasyon yontemi ile analiz edilmistir. Analiz sonuglari ilksel manto degerlerine gore
normallestirmis ve sonuglar spider diyagramlarinda degerlendirilmistir. Buna gore kayacglarda; Rh negatif bir
anomali gosterip mantoya gore fakirlesmekte, Pt mantoya yakin ve mantoya gore fakirlesmekte, Pd mantoya
yakin mantoya gore zenginlesmekte olup Au ise yine mantoya gore zenginlesmektedir. Ir oran1 45-440 ppb
arasinda degismekte, Rh orani 0,05-5,56 ppb arasinda ve Pt orani ise 0,1 ile 23 ppb arasindadir ve 6rneklerin
Irarsit oldugu, kromitlere ait Pd/Ir’e kars1 Pt/Pt* verilerine gore ise astenosferik komposizyona sahip olduklari
belirlenmistir.

Anahtar Kelimeler: Guleman, Neotetis, ofiyolit, kromit, Giineydogu Anadolu
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ABSTRACT

The Guleman Ophiolite is located in the southern ophiolite belt which extends from Kizildag (Hatay) to Agri. As
it bears many large bodies of chromite ore, The Guleman Ophiolite has been studied in detail. Late Cretaceous
Guleman ophiolite, one of the Neotethyan oceanic crustal remnants from the Eastern Tauride Mountains, is
located to the east of Elazig in the southeast Anatolia. The Guleman ophiolite in the region presents an intact
oceanic lithospheric section and from bottom to top, is mainly composed of tectonites comprising dunite and
chromite bearing harzburgites and ultramafic to mafic cumulates containing dunites, wherlite, clinopyroxenite,
and gabbros. The isolated diabase dikes cutting all the former units, sheeted dyke complex and basic volcanites.

The geochemistry of the volcanic, sheeted dyke and gabbroic rocks of the Guleman ophiolite shows that the
volcanic unit comprises basalt, basaltic-andesite and andesite whereas the sheeted dykes are represented by
diabase and microdiorite based on Zr/Ti vs Nb/Y ratios. Diabases have Nb / Y ratios between 0.01 and 0.02,
basalts range from 0.01 to 0.03 and all of these samples taken from both groups show tholeitic in character and
the same rocks are plotted in arc-like tectonomagmatic environment in Nb/Th versus Y diagram. All these rocks
fall into the area of island arc tholeiites according to the Ti versus Zr and V versus Ti/1000 ratios. The volcanic
and sheeted dykes data show a pattern close to the horizon, while offering consumption at varying rates
[(La/Yb)y =0,41-1,01] and the light rare earth elements (LREE) illustrate very little depleted in chondrite
normalized REE diagram. The N-MORB normalized spider diagrams for these rocks show some selected large
ion lithophile element (LILE) enrichments (Rb, Cs, K, Ba, Sr) and high field strength element content illustrate
flat pattern and also compared to N-MORB. Gabbroic and diabase rocks show significant negative Nb anomaly.
All the geochemical data indicate that the Guleman ophiolite formed in an intra-oceanic- subduction zone (SSZ)
tectonic setting in the Late Cretaceous in the Southern Neotethys and was derived from the island arc tholeiites
(IAT).

Rocks and chromite ore samples were analyzed for Pt, Pd, Rh and Au by using ICP-MS and Ir and trace
elements were analysed with Neutron Activation Methods. The analytical data are normalized to primitive
mantle and evaluated with spider diagrams. These diagrams indicate that the rocks show negative anomalies for
Rh, Pt is close to mantle values, Pd close to mantle and show enrichment and Au is enriched in comparison to
the mantle. Samples are determined as Irarsite, according to Ir ratio 45-550 ppb - Rh ratio 0,05-5,56 ppb and Pt
ratio 0,1-23 ppb, and chromites have the asthenospheric composition with reference to Pd/Ir versus Pt/Pt* data.

Keywords: Guleman, Neotethys, ophiolite, chromites, Southeastern Anatolia
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Miihendislik ¢aligmalarinda farkli tiir ve kosuldaki kayalarin birlikte bulunmasi gesitli caligmalarda farkl
miihendislik sorunlarina yol agmaktadir. Bu durum, farkli kokenden olusmus veya ayrigsma ile farkli 6zellikler
kazanmig kaya ortamlarinin degisken dayanim ve deformasyon oOzelliklerinden kaynaklanmaktadir. Farkli
dayanim ve deformasyon 6zellikleri sunan kayalarm birlikte bulunmasiyla gelisen pek¢ok sorun ile Istanbul’daki
miihendislik ¢alismalarinda karsilagtimistir. Istanbul’daki dayklarm varligi son yiizyildan beri oldukca iyi bir
sekilde arastirilmistir. Dayk ve yan kayalarin iligkileri ve sinirlari sehrin pekgok yerinde gézlenmektedir. Ancak
bunlarin 6nemli bir kisminda ayrisma etkileri de goézlenmektedir. Miihendislik projelerinin boyutlarmin ve
derinliklerinin artmasiyla ¢ok daha fazla dayk-yan kaya iligkisine ayrisma etkisinden uzak olarak
rastlanmaktadir.

Bu aragtirmanin amaci, dayklarin ve yan kayalarmm dayanim ve deformasyon &zelliklerinin degerlendirilmesini
kapsamaktadir. Ek olarak, bu kayalarin dayanim ve deformasyon o6zelliklerindeki degisimlerin analiz edilmesi
amaclanmaktadir. Bu nedenlerden dolayi, caligilan kayalar iizerinde mineralojik ve petrografik ¢aligmalar
yuriitilmiistiir. Birim agirlik ve poroziteyi igeren fiziksel 6zellikler belirlenmistir. Tek eksenli sikisma dayanimi
deneyleri tek eksenli sikisma dayanimi degerlerinin bulunmasi igin, bunun yaninda, Young modiilii ve Poisson
oraninin tespiti i¢in yiiksek hassasiyetli sekil degistirme 6l¢iimleri birlikte yapilmistir. Brazilyan ¢gekme deneyleri
de ayni deney gruplar1 izerinde gergeklestirilmisti. Bunun yaninda dayklarin  gevrekliklerinin
degerlendirilmesine yonelik olarak aragtirma detaylandirilmistir.

Mekanik deneylerden elde edilen sonuglara gore, dayklarin tek eksenli sikisma dayanimlari 75-250 MPa
arasinda ve catlaklanma baglangici gerilme seviyeleri 25-70Mpa arasinda degismektedir. Brazilyan c¢ekme
dayanimlar ise 7-19MPa araligindadir. Sedimenter kokenli olan kayalarin tek eksenli sikisma dayanimlart 33-
173MPa arasinda, catlaklanma baslangici gerilme seviyeleri ise 22-60 MPa araligindadir. Brazilyan ¢ekme
dayanimlar1 ise 4-14 MPa arasinda degismektedir. Sonuclarin degerlendirlmesine gore dayklarin gevre
kayalardan oldukga yiiksek dayanim degerleri verdigi belirlenmistir. Ayrica, pek¢ok durumda dayklarin daha
gevrek kirilma davranisi gostermektedir.

Anahtar Kelimeler: Dayanim, dayk, deformasyon, yan kaya
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ABSTRACT

The existence of varying rocks of different origin and condition together leads varying engineering problems in
different facilities. These situations occur due to the changing strength and deformation characteristics of rocks
as of being from different origins and weathering effects. Problems originated due to the existence of rocks with
varying strength and deformation characteristics are considered during many engineering studies in Istanbul.
The existence of dykes in Istanbul are very well documented since hundred years. The boundaries and relations
of dykes and host rocks can be commonly observed in the city. But in many cases weathering effects are also
observed on these outcropped rocks. With increasing engineering studies by means of dimensions and depths
many more dykes and dyke-host rock boundaries free of weathering effects are being observed.

The purpose of this investigation comprises to identify the strength and deformation characteristics of dykes and
host-rocks. Additionally it is aimed to analyse the differences of strength and deformation between these two
rocks. For these reasons, mineralogical and petrographic studies were conducted on studied rocks. Physical
properties including unit weights and porosities were also determined. Uniaxial compressive tests were carried
out to determine the unconfined compressive strength including highly precise strain measurements to determine
the Young’s modulus and Poisson’s ratios. Brazilian Tensile Strengths (BTS) were also determined for the same
sample groups. Additionally brittleness values were evaluated for dykes.

The data obtained from mechanical tests showed that the UCS for dykes rocks vary between 75-250MPa and
crack initiation stress levels are between 25-70MPa. The BTS values are in a range of 7-19MPa. For the host-
rocks which are all sedimentary UCS values varies from 33-173MPa. Crack initiation stress levels stand
between 22-60MPa and BTS ranges from 4-14MPa. The analysis of results strongly suggest that dykes exhibit
considerably higher strength values than the host rock. Besides in many cases failure behaviour of dykes are
more brittle than the host rocks.

Keywords: Strength, dike, deformation, host rock

164


mailto:oundul@istanbul.edu.tr

Cukurova Universitesi, Jeoloji Mihendisligi Bslomu

A\ Uluslararasi Katilimli
40. Yil Jeoloji Sempozyumu

O 5
"\i’({gg&msg@? 3-6 Mayis 2017 - AdanalTiirkiye

BETONDA KULLANILAN KIRMA AGREGADAKI FARKLI TUR KiL
MINERALLERININ SON URUNE ETKIiSi: ON SONUCLAR

Ashhan GUNEYLI®, Hakan GUNEYLi"
aKusacik Teknik Danismanlik, Adana
®Cukurova University, Faculty of Engineering and Architecture, Department of Geological Engineering, Adana
(hguneyli@cukurova.edu.tr)

0z

Kirmatag tireten tasocaklarinda, iiretimin teknige uygun olarak yapilmamasi “kirmakum” igerisindeki ince
madde miktarinin artmasina ve agrega kalitesinin bozulmasina neden olmaktadir. Kirma agregada karsilasilan
problemlerden en Onemlisi, ¢okel kaya tabakalari arasinda olabilen kil bantlarinin kirilan kayalardan
ayirilmadan; dogrudan kiricilara verilmesidir. Kirma agrega igerisinde, “tasunu” olarak adlandirilan kil boyutu
ince malzeme, beton kalitesi ve maliyeti tizerinde dogrudan etkilidir.

Mineralojik olarak kil mineralleri, betonun fizikomekanik &zelliklerini olumsuz etkiler. Konkasor tesislerinde
kirilan malzemenin elek analizlerinde 0.063 mm‘lik kare gozlii elekten gegen kismi ‘ince madde’ olarak
tanimlanir. Fakat elek analizi yalmiz fiziksel bir tanimlama yapilmasini saglar. Ote yandan, tiim boyutlardaki
agrega icerisinde kil minerali olmayan “ince madde”nin belli bir oranda bulunmasi betonu olumlu etkileyebilir.
ince agrega kalitesi (kil igerigi/miktar1)’nin belirlenmesinde yaygin olarak bagvurulan “metilen mavisi” deneyi
basit, hizli ve ucuz bir yontemdir. Metilen mavisi deney sonuglar1 [TS EN 933-9’e gore] 0.063 mm kare gozli
elekten gegen malzemedeki kil miktar1 hakkinda yorum yapmamizi saglar.

Bu ¢alismada Kozan (Adana) ilgesinde bulunan bir kiregtasi kirmatas ocagindan alinan, mineralojik ve kimyasal
acidan farkli 5 adet kil 6rnegi lizerinde ayn1 kosullarda metilen mavisi deneyleri yapilmistir. Ardindan, bu kil
minerallerinden belirli miktarda ince agregaya eklenerek beton tasarimlari yapilmis, ¢okme (slump) 6zellikleri
degerlendirilmis ve 28 giinliik beton basing dayanimlar1 saptanmistir. Ayni petrografiye sahip kirmatas agregasi
icerisindeki kil miktar1 ayn1 olmasina ragmen, farkl tiirde killer eklenerek hazirlanan drnekler iizerinde yapilan
metilen mavisi deneylerinde farkli sonucglar ortaya ¢ikmistir. Ayrica yapilan beton tasarimlarinda, taze ve
sertlesmis beton Ozellikleri karsilastirilmis ve beton igerisinde ayni miktarda, ancak farkli tiirdeki kil
minerallerinin betonun fizikomekanik ozelliklerini farkl sekilde etkiledigi belirlenmistir. Genel anlamda ayn1
miktarda kil igerigine sahip betonlarda metilen mavisi degeri arttikga beton islenebilirliginin ve dayaniminin
azaldig1 gozlenmistir.

Sonug olarak, agrega icerisinde ayni miktardaki farkli kil tiirlerinin farkli metilen mavisi degerleri gosterdigi, bu
nedenle ince agregada yapilan metilen mavisi deney sonuglarinin kil miktarinin belirlenmesinde
kullanilamayacagi; sadece betonun iglenebilirlik ve dayanim 6zellikleri hakkinda bilgi verebilecegi ortaya
konmustur.

Anahtar Kelimeler: Kirmatas agregasi, ince agrega, kil minerali, beton
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ABSTRACT

The fact that the production is not made in accordance with the technique in crushed stone producing quarries
causes to increase of the amount of fine material in crushed sand, and to reduce aggregate quality. The most
important problem encountered in crushed aggregates is that the clay bands amongst the sedimentary rock
strata are directly to give to crushers without being separated them from the rocks crushed. In crushed
aggregate, clay size rock material, called “filler”, has a direct effect on the quality and cost of concrete.

The materials mineralogically defined as clay adversely affect the physicomechanical properties of concrete.
The part passing through the 0.063 mm square-shaped sieve in the analysis of the crushed material at the
crusher facilities is defined as 'fine material’. On the other hand, the presence of a particular amount of "fine
material”, which is not any clay mineral, in all sizes of aggregate can positively affect concrete. Methylene blue
test widely used to determine fine aggregate quality (clay content/quantity) is a simple, fast and inexpensive
method. Methylene blue test results [according to TS EN 933-9] allow to comment on the amount of clay in the
material passing through 0.063 mm square-mesh sieve.

In this study, methylene blue experiments were carried out on five mineralogically and chemically different clay
specimens taken from a limestone quarry of Kozan (Adana). Then concrete designs were made by adding a
certain amount of these clay minerals to the fine aggregate. Following, slump properties were evaluated, and 28
days concrete pressure strengths were determined. Despite the same amount of clay in the crushed stone
aggregate with the same petrography, different results were obtained in the methylene blue experiments
performed on the samples prepared by adding different types of clay. In addition, fresh and hardened concrete
properties were compared in the concrete designs and it was determined that the different type of clay minerals
in the same amount affect the physicomechanical properties of the concrete variously. It was generally observed
that the workability and strength of the concrete with the same amount of clay content decrease as the methylene
blue value increases.

As a result, it was revealed that different type of clay minerals with same amount in aggregate have different
methylene blue values, and therefore, methylene blue test results of fine aggregates cannot be used to determine
the amount of clay material, and can be informed about the properties of workability and strength of concrete
only.

Keywords: Crushed stone aggregate, fine aggregate, clay mineral, concrete
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Teknolojik gelismeye paralel olarak giiniimiizde yeralti kazilarinda klasik tiinel agma yontemlerinin yerini daha
cok Tiinel A¢ma Makinalari (TBM) almaktadir. Ozellikle zayif zemin kosullarinda tiinel agma makinelerinin
performanslarinin belirlenmesi, daha sonra yapilacak tiinel kazi ¢alismalar igin 6nemli bilgiler verecektir. TBM
ile acilan tiinellerde ne tiir sorunlarla karsilastigi, ne tiir ¢dziimler ortaya kondugu 6nceden tahmin edilebilirse,
tiinel kazisi sirasinda olasi duraysizliklarin 6nlenebilmesi daha kolay olacaktir. Bu ¢alismanin amaci Klavuzlu
Sulama Projesi kapsaminda Belpmar Tiinelinde kullanilan Pasa Basingh Tiinel Agma Makinesinin (EPB-TBM)
kazi performans analizi yapilarak nihai kazi ilerleme miktari, siiresi ve jeolojik verilerin etkilerini ortaya
koymaktir.

Calisma konusunu olusturan Belpimar tiineli yaklasik 5.450 m uzunlu@a sahiptir. Tiinel kazis1 6.82 m ¢apli tam
cepheli tiinel agma makinesi (TBM) ile yapilmistir. Tiinel kazist genel olarak Ust Kretase yash Kogali Ofiyoliti
ile yamag¢ molozu igerisinde agilmistir.

Bu calisma kapsaminda tiinel gilizergahi’nin 1200-1700 m’leri arasinda TBM’in giinliik kayit edilen kazi
parametreleri (itme kuvveti, tork, kesici kafa donme hizi, ilerleme hizi, vb,) analiz edilmistir. Bu kazi
parametreleri arasinda korelasyonlar yapilmistir. Calisma giizergah1 boyunca gézlenen ofiyolitlerde penetrasyon
arttikca itme kuvvetinin de artis gosterdigi belirlenmis. Ayrica Daha diisiik dayanimli birimlerde itme kuvvetinde
azalma oldugu gozlenmistir. Ortalama ilerleme hiz1 2.08 m/saat ve ortalama tork degeri ise 4376 MNm olarak
hesaplanmistir. Elde edilen TBM verilerinden ariza ve performans degerlendirmesi yapilmistir. TBM’de
meydana gelen ariza ve duraklamalar makineden faydalanma oranini etkileyen en 6nemli parametreler oldugu
saptanmigtir. Her ring kazisi icin elde edilen veriler incelendiginde, makineden yararlanma orani % 27,14,
montaj i¢in harcanan siire % 16.78 ve ariza ve duraklamalar i¢in bu oran % 56,08 olarak belirlenmistir. Proje
kapsami boyunca duraklama sebeplerinden en 6nemlisi mekanik, elektriksel ve diger arizalar olmustur.

Anahtar Kelimeler: Pasa basingl tiinel agma makinasi, Belpinar Tiineli, Kilavuzlu, ofiyolit
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ABSTRACT

Recently, parallel to technological development, Tunnel Boring Machines (TBM) is used for underground
excavation instead of conventional tunneling methods. Determination of the performances of the tunneling
machines, especially under weak ground conditions, will supply important information for future tunnel
excavation works. It is easier to avoid possible instabilities during tunnel excavation, after the prediction of the
types of problems encountered in the tunnels opened with TBM, and what kind of solutions offered. The purpose
of this study is to reveal the effects of the final excavation amount, duration and geological data by carrying out
excavation performance analysis of the Earth Pressure Balance Tunnel Boring Machine (EPB-TBM) used in
Belpinar Tunnel within the scope of Kilavuzlu Irrigation Project.

The Belpinar tunnels length is of approximately 5 450 m. The tunnel excavation was carried out by tunneling
machine (TBM) with a 6.42 m diameter full-face. Tunnel was excavated generally in the Upper Cretaceous
Kogali Ophiolite in the slope debris.

In this study, daily recorded excavation parameters (thrust, torque, cutter head rotation speed, advance rate,
etc.) of TBM between 1200-1700 m of the tunnel route were analyzed. Correlations between these excavation
parameters have been made. It was determined that the thrust increases as the penetration increases in the
ophiolites along the study route, while it decreases in the lower strength units. The average advance rate was
calculated to be 2.08 m/h, and the average torque value to be 4376 MNm. Breakdown and performance
evaluations were performed from the obtained TBM data. Breakdowns and pauses in TBM are the most
important parameters affecting the rate of machine utilization. When the data obtained for each ring excavation
were examined, the machine utilization rate was determined as 27.14%, the installation time spent 16.78%, and
the breakdown and pause rate 56.08%. During the project, the most important of the causes of the pause of TBM
have been mechanical, electrical and other failures.

Keywords: Earth pressure balance tunnel boring machine, Belpinar Tunnel, Kilavuzlu, ophiolite
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Nevsehir bolgesinde genis alanlarda mostra veren ignimbiritler, 6zellikle tarihi yapilarda ve diisiik kath binalarda
yapitast olarak yaygin bir sekilde kullanildigi gibi ayni zamanda boélgenin 6nemli dogal, kiiltiirel ve tarihi
miraslarina temel kayasi olma o6zelligi tasimaktadir. Ignimbiritler gozenekli yapiya sahip olmasi sebebiyle
yagmur veya yiizey sulari ile temas ettiginde, kilcal su emme etkisiyle suyu biinyesine alma egilimi gosterir.
Kayaglarin kilcal su emme 6zelligi, yapitaslarinda meydana gelen fiziksel bozunmanin en énemli nedenlerinden
biridir.

Bu caligmada, Nevsehir yoresine ait farkli renk ve dokusal ozellikler sunan ignimbiritlerin fiziksel ve kimyasal
etkenler karsisinda zamana bagli bozunma performanslari ve bozunmanin ignimbirit drneklerinin kilcal su emme
davranislar tizerindeki etkisi degerlendirilmistir. Bu amag i¢in, Kapadokya bolgesinde genis bir alanda gézlenen
Urgiip Formasyonu igerisinde isletilmekte olan ignimbirit ocagindan ii¢ farkli blok 6rnegi almmus ve kiip (7x7x7
cm) ornekler hazirlanmistir. Alinan Ornekler iizerinde oncelikle petrografik-jeokimyasal ve fiziko-mekanik
ozellikleri belirlemek {izere bir dizi laboratuvar deneyleri yapilmistir. Daha sonra, yapay bozunma deneyleri
(1slanma-kuruma, donma-g¢oziilme, tuz kristallenmesi) kullanilarak farkli g¢evresel siireglere karsi segilen
ignimbiritlerin kapiler su emme performanslar incelenmistir.

Ignimbiritler farkl1 oranlarda kuvars, plajiyoklaz, biyotit, piroksen, opak mineral, pomza ve litik parcalardan
olugmakta olup, yiiksek SiO igerigine (%67.00-%73.93) sahiptir. Bozunma deneylerinden 6nce orneklerin
kapiler su emme katsayilar1 79.44 ve 134.49 g/m?.s®5 arasmda degismektedir. Yapay bozunma deney dongiileri
sonunda BJ kodlu 6rnegin kapiler su emme katsayisi artarken, GK ve SB kodlu 6rneklerin su emme katsayisi
degerleri genis bir aralikta dalgalanma gostermektedir. Yapay bozunma deney dongiilerinin bazilarinda drnekler
bosluk boyutu ve dagilimi agisindan kapileriteye ideal hale gelmektedir. Bu durumda kapiler su emme katsayisi
ilksel kosullara gore daha yiiksek olmaktadir. Bazi dongiilerde ise bosluk boyutu ve dagilimi, kapilerite
acisindan ideal durumdan uzaklasmakta ve kapiler su emme katsayisinin azalmasina neden olmaktadir. Bundan
dolayi, yapay bozunma deneyleri boyunca orneklerin kapiler su emme davranigi, dalgalanmali bir degisim
gostermektedir.

Anahtar Kelimeler: Ignimbirit, kilcal su emme, kapilerite, yapay bozunma deneyi, Urgiip Formasyonu
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ABSTRACT

Ignimbrites which extensively crop out around the province of Nevsehir have been commonly employed in
specifically historical structures and low-story buildings as dimension stone and are known to be the basement
rock of significant natural, cultural and historical heritage of the region. Ignimbrites tend to absorb water via
capillarity when they contact with rain or surface water due to their highly porous structure. The capillary water
absorption characteristic of rocks is one of the most significant reasons for the physical deterioration of natural
stones.

In this study, time-dependent weathering performance of ignimbrites collected from the Nevsehir region with
varying color and textural properties against physical and chemical influences were investigated. The effect of
deterioration on the capillary water absorption characteristics of the ignimbrites was evaluated. For this aim, a
total of three block samples (BJ, GK, SB) were obtained from ignimbrite quarry within the Urgiip formation in
the Cappadocia region and cubic samples (7x7x7mm) were prepared. On these samples, various tests were
performed in order to obtain petrographic-geochemical characteristics and physico-mechanical properties.
Besides, the capillary water absorption performances of selected ignimbrites were investigated against various
environmental processes on the basis of several accelerated weathering tests (wet—dry, freeze-thaw and salt
crystallization).

The ignimbrites are composed of varying proportions of quartz, plagioclase, lithic fragments, biotite, pyroxene,
opaque minerals, and pumice components with high SiO, content (67.00%-73.93%). Prior to weathering tests,
the average capillary water absorption coefficients vary between 79.44 and 134.49 g/m2.s°5. While the capillary
water absorption coefficient of BJ increases throughout the accelerated weathering cycles, the samples of GK
and SB reveal fluctuating results in a very wide range. Pore geometry and pore size distribution become suitable
for capillarity in some cycles of accelerating weathering tests. Thus, the water absorption coefficients are higher
than the original. In some cases, pore size distribution or pore geometry gets away from the ideal situation for
capillarity causing a decrease incapillary water absorption coefficients. Therefore, a fluctuating trend was
observed for the capillary water absorption behavior of the specimens throughout the accelerated weathering
cycles.

Keywords: Ignimbrite, capillary water absorption, capillarity, accelerated weathering test, Urgiip Formation
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Antalya — Mersin (Cukurova) arasinda ¢agdas bir ulasim sistemine 6teden beri gereksinim duyulmaktadir. Bu
bolgede hayata gegirilecek bir “hizli tren projesi” ile Antalya-Mersin arasindaki 10 saatlik sikici ve zaman zaman
tehlikeli yolculuk 3 saate diigecektir. Ancak bu tip projelerde gider, gegki segeneginin dogru belirlenmesine
baghdir ve demiryolu hem yapim hem de isletme agisindan karayoluna gore 4 — 10 kat daha ucuzdur. Bu
¢alismada, bolgedeki ulasim sorununun giderilmesine yonelik hizli tren gegki seceneklerinin belirlenmesi ve bu
seceneklerin MEZE (Maliyet, Emniyet, Zaman, Estetik-Cevre) a¢isindan irdelenmesi amaglanmistir. Gegki,
“ovalarmn birer ulusal servet” oldugu diisliniilerek yiiksek dolgular yerine koprii agirlikli gecirilmeye 6zen
gosterilmistir. Bu nedenle “tekray” en uygun sistem olarak seg¢ilmistir.

ilk asamada bolgenin morfolojik ve jeolojik ozellikleri gdz oniinde tutularak olasi gegkiler (KUZEY ve
GUNEY) belirlenmistir. Belirlenen KUZEY geckisi 385 km, GUNEY geckisi ise 402 km’dir. GUNEY gecki
secenegine oranla daha kisa olmasina ragmen, KUZEY gecki seceneginin ¢ok daha pahali sanat yapilari (toplam
uzunlugu 187 337 m olan 12 adet tiinel) icermesi nedeniyle terk edilmistir. Sonrasmda GUNEY gegkisine
odaklanarak, geckinin hidrojeolojik, mithendislik jeolojisi ve jeoteknik ozellikleri detaylandirilmistir. Toplam
uzunlugu yaklasik 60 km (59 431 m) olan 21 adet tiinel, yine toplam uzunlugu 65 km olan 21 adet viyadiik
(yiiksekligi > 20 m) yer almaktadir. Ayrica birgok yarma, yer yer ag-kapa tiinel ve koprii de bulunmaktadir.

Anahtar Kelimeler: Antalya-Mersin, hizli tren, tiinel, mithendislik jeolojisi, jeoteknik
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ABSTRACT

A modern transport system has been needed for a long time between Antalya — Mersin (Cukurova). Slow and
sometimes dangerous journey of 10 hours will be reduced to 3 hours between Antalya and Mersin via “high-
speed rail project”. However the expenditure of the projects depends on the right site selection of the route; rail
construction and also operating cost is cheaper 4-10 times than road. The aim of this study is to investigate the
route alternatives and to select the site for high-speed rail in terms of TESC (Timing — Environment — Safety —
Cost). Because of “the plains are national wealth”, high-bridges are preferred instead of huge fills. Thus, the
most appropriate system is “monorail” which does not include any huge fill.

The alternative routes were investigated in terms of the morphological and geological proporties of the study
area. In the first stage, two possible routes (NORTH and SOUTH) were determined. The NORTH route is 385
km and the SOUTH route is 402 km along. Although the NORTH route is shorter than the SOUTH oneg, it was
abandoned because of the NORTH route contains much more expensive engineering structures (with 12 tunnels
which total length is 187 337 m). Therefore, the hydrogeological, engineering geological and geotechnical
properties of the SOUTH route were detailed. There are 21 tunnels which approximate total lenght is 60 km (59
431 m) and there are 21 viaducts (heigh > 20 m) which total lenght is 65 km. Also there are lots of open cuts,
from place to place cut-cover tunnels and bridges.

Keywords: Antalya-Mersin, high-speed rail, tunnel, engineering geology, geotechnics
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Ulkemizde enerji ihtiyacinin artmasina bagh olarak yiizey sularindan yararlanmak ve enerji ihtiyacin1 karsilamak
amaciyla ¢ok sayida baraj inga edilmektedir. Bununla birlikte baraj insas1 sirasinda derivasyon, iletim, baglanti
vb. amaglar icin ¢ok sayida tiinel yapisina ihtiyac duyulmaktadir. Ozellikle zayif kayag kosullarmda agilan
tinellerde, jeolojik yapi, petrografik ve kimyasal 6zellikler, siireksizlikler ve bozunma derecesi, kayaglarin
jeomekanik o6zelliklerini denetleyen baslica faktorlerdir. Bundan dolayr yeraltinda agilacak tiinellerde kazi
giivenliginin saglanmast ve maliyetin en aza indirilmesi igin bu tir zayif kaya¢ ozelligindeki kaya kiitlesi
ozelliklerinin belirlenmesi olduk¢a dnemlidir

Bu ¢aligma kapsaminda Bitlis Sutopu deresi iizerinde yapimi1 devam eden Nazar Hidroelektrik Santrali T-2 iletim
tinelinde zayif kaya¢ kosullarmma bagl olusan duraysizliklarm jeolojik ve jeoteknik agidan degerlendirilmesi
yapilmistir. Tiinel Kuytu formasyonuna ait mermer, mikasist, grafitsist, kuvarsit, piritli kuvarsit, kuvarssist,
arjillit, metaseyl birimleri igerisinde acilmistir. Tiinel igerisinde 0+087-1+280 km’leri arasinda zayif kayag
kosullarmma baglh olarak toplamda 12 ayr1 lokasyonda gociik meydana gelmistir. Meydana gelen gogiikler irili
ufakli olup gogiik zonlar1 genel olarak grafitsist biriminin oldugu alanda meydana gelmistir.

Gociik bolgeleri ve yakin civarinda, tiinel kazisi sonrasinda destekleme elemani olarak sadece ¢elik iksa ve 21
cm kalmliginda piiskiirtme beton uygulanarak, ilerleme saglanmistir. Yetersiz destekleme nedeniyle, zamanla su
etkisi ve zemin ile suyun karigimidan olusan ¢amur seklindeki malzemenin kaplama iizerine yaptig1 basing
nedeniyle, tiinel igerinde radyal catlaklar gelismis ve sonrasinda tiinel igerisine dogru malzeme akislari
basglamistir. Bu kapsamda, T-2 iletim tiinelinde olusan gociiklerin 6nlenebilmesi igin semsiye kazigi uygulamasi,
celik iksa, siiren, piiskiirtme beton, bulon montaji, normal veya kimyasal enjeksiyon c¢alismalar1 gibi metotlar
kullanarak gogiik bolgeleri gegilmistir. Yapilan degerlendirmelerde, T-2 iletim tiinelinde genel olarak, yetersiz
jeoteknik calismalarin yapilmasi ve durayliligin saglanmasi icin, gerekli ve yeterli destekleme elemanlarmin
kullanilmamasi ve uygulamada yapilan imalat hatalar1 nedeniyle, duraysizliklarin gelistigi gdzlenmistir.

Anahtar Kelimeler: T-2 Tiineli, Bitlis, zayif kayag, gociik, jeoteknik degerlendirme
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INSTABILITIES OBSERVED IN T-2 CONVEYANCE TUNNEL (AKSAR
REGULATOR AND NAZAR (BITLIS) HEPP) IN WEAK ROCK CONDITIONS
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ABSTRACT

Depending on the increase in energy demand in our country, a numerous dams are being constructed in order to
utilize the surface waters and to meet the energy need. In addition, many tunnels are needed for derivation,
conveyance, connection etc. during the dam construction. Geologic structure, petrographic and chemical
properties, discontinuities and degree of weathering are the main factors controlling the geomechanical
properties of the rocks, especially in the tunnels opened in weak rock conditions. Therefore, it is very important
to determine the rock mass properties of such weak rock properties in order to ensure safe excavation and lower
costs in the underground tunnel.

In this study, geological and geotechnical evaluation of the instabilities due to weak rock conditions in the Nazar
Hydroelectric Power Plant T-2 Conveyance Tunnel, which is under construction on the Bitlis Sutopu River, was
carried out. The tunnel was opened in the marble, micaschist, graphite schist, quartzite, pyritic quartzite,
quartzschist, argillite, metashale units of the Kuytu formation. Within the tunnel, between 0 + 087-1 + 280 km,
depending on the conditions of the weak rock, collapse in a total of 12 different localities have occurred.
Collapses are large and small, and collapse zones occurred generally in areas of graphite schist unit.

Advancing of tunnel was made by only applying 21 cm thick shotcrete and steel rib as supporting elements after
tunnel excavation in and around collapse zones. Due to inadequate support, due to effect of water and slurry
formed mixture of ground and water in time that caused pressure on the coating and so radial cracks were
initially formed in tunnel, and then and then the material flows into the tunnel. In this context, in order to prevent
the collapse in the T-2 transmission tunnel, collapse sites have been crossed with using different methods such as
umbrella type pile application, steel rib, pile driven, shotcrete, bolt mounting, normal or chemical grouting
application. According to evaluations, it has been observed that instabilities in the T-2 transmission tunnel
generally developes due to inadequate geotechnical studies, not to use the necessary and sufficient supporting
elements in order to ensure stability and the manufacturing mistakes in practice.

Keywords: T-2 Tunnel, Bitlis, weak rock, collapse, geotechnical evaluations
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SISMiIiK OLARAK AKTIF OLAN SAHADA SiSMiK KIRILMA VE
KAROTLU SONDAJ SONUCLARININ KARSILASTIRILMASI
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Sismik olarak aktif sayilan Adana ili Yumurtalik Ilgesi Golovasi mevkiinde yapilan karotlu sondajlarla birlikte
sismik kirtlma 6l¢timlerinin karsilastirilmasi bu ¢aligma kapsaminda degerlendirilmistir. Segilen proje sahasinda
sismik kirilma 6lglimleri dort hatta yapilmistir. Bu 6l¢limlerde, her 6l¢iim hatti i¢in anakaya profili, anakayadaki
sismik hiz degisimi, anakaya derinligi, fay, kirik ve diger ¢izgisel yapilarin tanimlamasi yapilmistir. Boylece,
zemin veya kayalarmn elastik parametreleri tanimlanmistir. Ayrica, toplam derinlikleri 505.00 m olan 12 adet
karotlu derin sondaj proje sahasinda acilarak laboratuvar deneyleri i¢in drselenmemis ve orselenmis numuneler
elde edilirken, yeralti kosullarinin arastirilmasi yapilmaistir.

Anahtar Kelimeler: Anakaya, fay, Golovasi, sismik, sondaj
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COMPARISON OF THE SEISMIC REFRACTION SURVEYS WITH CORE
DRILLINGS IN A SEISMICALLY ACTIVE SITE

Berna GUNTEL?, Altay ACAR?
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Turkey
(bernaguntel@gmail.com)

ABSTRACT

The comparison of the seismic refraction surveys with core drillings in the seismically active district of the
Gaélovast location at the Yumurtalik County of Adana Province was evaluated within the scope of this study.
Seismic refraction surveys, comprising four lines at selected site, were undertaken to determine the bedrock
profile, identify changes in bedrock seismic velocity and then to highlight the depth of bedrock and indicate the
presence of faults, fractures, lineaments etc. present within the investigated section. Therefore, elastic
parameters of the soil/rock were determined. 12 boreholes were drilled to recover undisturbed and disturbed
samples for laboratory testing in order to investigate the subsurface conditions with a total depth of 505.00 m.

Keywords: Bedrock, fault, Golovasi, seismic, drilling
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YOL TUNELLERINDE SUSUZLASTIRMA SORUNUNUN USTESINDEN
GELME
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Ozgiin ve kalic1 susuzlastirma tiinelcilikte ana konulardan birisidir. Yan susuzlastirma tiinelcilikte yaygin
kullanimdir. Temel kirisi {izerine oturtulan kaplama betonunun alt yan kesimi igerisine yerlestirilir. Delikli boru
kaplama betonu digina yerlestirilen kece {izerindeki plastik drtenegin alt ucuna sarilip sarmalanir ve bu Grtenek
tizerinde ilerleyen yeraltisuyunu alip akaglar. Bu sistem uygulanabilir ve etkin degildir. Kaplama betonunun alt
kesiminin dayanimini diisiiriir, pahalidir ve yapim1 uzun zaman alir. Yeraltisuyu yan susuzlagtirma sistemi yerine
asaglya sizarak kablo kanali altindaki temel kiris bitisiginden yola kaynak olarak ¢iktigina giincel 6rnekler az
degildir. Onerilen 6zgiin yaratici sistemler gercek saha kosullarma gore degisim sunar. Daha da dnemlisi temel
kirigin taban seviyesinin alta yerlestirilerek tiim sistemin kuru tutulmasi saglanmaktadir. Gézenekli beton (C5-
C10) ve alt yarismin 1/3’1 (¢evre acisi=120°) delikli olan oluklu akaglama borusu sistemin ana bilesenleridir.
Sonug olarak tiim sistemin kurulugu saglanmis olmaktadir.

(@) Gegirimli, yari-gegirimli ve gegirimsiz katmanlardan olusan istif

Kalic1 destek ve temel kirig kazis1 tamamlandiktan sonra yaklagik her 100 metrede bir ~20 m derinliginde ve 200
mm capinda kuyular kiris tabaninda acilir. Iyi yuvarlanmis ve esboyutlu ¢akilla kuyu doldurulur. Temel kirisi
altinda yer alacak yataklama ince kum ve yagsiz beton katmanlar1 yerine 100 mm kalinliginda gézenekli beton
(C5-C10) katmani olusturularak kuyularin agzi da kapatilmis olacaktir. Eger temiz yeraltisuyuna gereksinim
varsa kuyu yerine gozenekli beton igine yataklanmis akaglama borusu ile tiinel digina alinip ilgili kullanim
alanlarma yonlendirilir. Tiinel taban1 diiz ise oluklu ve alt yarisinin 1/3’i delikli olan akaglama borular1 kiris
taban kotunun altinda ve tiinel icine gelecek sekilde gozenekli beton katmani igerisine gomiiliir. Tiinel ¢ikisinda
deliksiz boru ile istenilen noktaya yonlendirilir. Tabaninin kemerli olmasi durumunda akaglama borusu tiinel
ekseni boyunca ve kemer tabaninin 200 mm altmna goézenekli beton igerisine yerlestirilir. Yukarida da
vurgulandig1 gibi kemer tabanina 100 mm kalinliginda gézenekli beton (C5-C10) serilerek yataklama ve yagsiz
beton katmani kaldirilir. Boylece tiinel sistemi siirekli kuru tutulmus alacaktir.

(b) Yari-gegirimli ve gecirimsiz katmanlardan olusan istif ve kiitlesel jeolojik birimler

Yeraltisuyunun devinimi, dagilimi ve olusu birbiriyle hidrolik iliskili siireksizler tarafindan belirlenir. Diiztabanli
tiinellerde yataklama ve yagsiz beton katmanlar1 yerine 100 mm kalimliginda gbzenekli beton olusturulur.
Akaglama borusu da temel kiris taban seviyesinin 200 mm altina ve kiristen tiinel eksenine dogru >400 mm
olacak sekilde gozenekli beton igine yataklanir. Tabani kemerli tiinellerde “a” sikkindaki ile benzer yaklagim
uygulanir.

Anahtar Kelimeler: Tiinel, susuzlastirma, gézenekli beton, faydali 6miir
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HOW TO OVERWHELM DRAINAGE PROBLEM IN HIGHWAY TUNNELS
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ABSTRACT

Proper and permanent drainage is one of the major tasks in tunneling. Side drainage is a conventional
approach. It is located in lower part of inner lining concrete sitting on footing beam. A perforated pipe is
wrapped by the membrane. The side drainage is for catching the groundwater around the tunnel tube diverted by
the membrane over the felt covering outer surface of inner lining concrete. However; it is impractical,
ineffective, detrimental, costly, and time consuming. It is not rare that groundwater seeps downward out of the
side drainage pipe and springs out adjacent to the footing beam which is under the cable duct. The proposed
innovative systems are designed in accordance with the actual site conditions. Furthermore the drainage system
is located below the base level of footing beam in order to keep whole system dry. Porous concrete and
embedded corrugated drainage pipe with perforated lower third (i.e. peripheral angle is 120 9 are the main
components of the system. Conclusively the tunnel system would be dry forever.

(a) Stratified geological unit consisting of alternating pervious semipervious and impervious levels

Preceding the permanent support and footing beam excavation establish a ~20 m deep hole with a diameter 200
mm at every hundred meter at base of beam. Fill in well-rounded and well sorted gravel. Form a 100 mm thick
porous concrete as a drainage blanket replacing bedding and lean concrete at the base of footing beam.
However the clean groundwater could be drained out through a drainage pipe where clean potable water is
scare in vicinity. The pipe would be corrugated and perforated at its lower third. It is embedded within porous
concrete and located beside the footing beam base in case of flat base. The drained water at the outlet is going
to be diverted via imperforated pipe to the consumer. In case of arched invert base, the drainage pipe is going to
be located along the lower central axis of the invert and 200 mm blow the horizontal tangential line of the invert.
As mentioned above a 100 mm thick porous concrete (C5-C10) is formed as a drainage blanket below the invert
base replacing the bedding layer and lean concrete. Thus the tunnel system would be sustained dry forever.

(b) Stratified geological unit consisting of alternating semipervious and impervious strata and massive
geological units

Groundwater movement, distribution and occurrence are controlled by intercommunicating discontinuities. In

case flat base form a 100 mm thick porous concrete as a drainage blanket replacing bedding and lean concrete

at the base of footing beam and extending >400 mm aside towards the tunnel axis to embed the drainage pipe.

“ 1

Where arched invert is implemented the same approach as presented in item “a” is going to be adopted.

Keywords: Tunnel, drainage, porous concrete, useful life
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Secilen formasyon Ust-Orta Miyosen yasl Kizildere formasyonu olup Akdeniz kiyist boyunca Yumurtalik ilgesi
ve Yumurtalik bindirmesinin giliney batisinda yer almaktadir. Kiltagi biriminin hakim oldugu formasyon kiltasi,
silttagi ve kumtasi ardalanmasindan olugmaktadir. Ayrismamis kiltasi ve kumtaslari dolgu malzemesi ana
malzemeleri olarak secilmistir. Ayrismamis kiltasi gri renkli, yumusak matrisli ve ince-orta tabakali yapiya
sahiptir. Ayrismamis kumtaslari, gri renkli olup taze yiizeylere sahiptirler. Altere olmus yiizeyler ise kahverengi-
siyah renkli olup orta tabakali olarak paralel ve dereceli tabakalamiglardir. Mikroskopik petrografik tanimlama,
ayrisabilirlik tayini, paragalanabilirlik tayini, kaba yogunluk, kaya kiitlesinin su igeriginin tanimlanmasi, yas
mikro-deval deneyi, Los Angeles-darbeli asinma deneyi ve modifiye proctor deneyleri dolguyla ilgili olarak
yapilmustir.

Anahtar Kelimeler: Dolgu, kiltasi, kumtasi, silttasi, Tersiyer
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USABILITY OF TERTIARY UNITS AS FILLING MATERIAL
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ABSTRACT

The major unit of the selected formation comprises Upper-Middle Miocene age Kizildere formation along the
coast line of Mediterranean, which is exposed mainly between the coast line of Yumurtalik Town and the
southwest of the Yumurtalik thrust. Main lithology is formed by the succession of claystone, siltstone and
sandstone, where claystone unit is predominating in the sequence. Unweathered claystones and sandstones are
the major materials for the filling material. Unweathered claystone is grey colour, thin to medium bedded with
soft matrix. Unweathered sandstones have fresh surface, which is grey, and altered surfaces are brown to black
bedding with medium thickness, parallel and gradually layered. Tests relating to earthworks were carried out
such as microscopic petrographic description, degradability of the rocky materials, fragmentability of the rocky
materials, determination of loose bulk density, laboratory determination of water (moisture) content of rock
mass, resistance to degradation by abrasion in the Micro-Deval apparatus, resistance to degradation by impact
in the Los Angeles machine, and proctor compaction tests using Modified Effort.

Keywords: Filling, claystone, sandstone, siltstone, Tertiary
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Ray yiikleri iri ¢akil katmani igerisine yatakli traversler tarafindan tasinmaktadir. Demiryolu yatagi altbdlimii iri
¢akil alt1 ve yol taban katmanindan olusur. Her yol yatak katmaninin kalinlig: bir alttaki katmanin miithendislik
ozelliklerinin bagimli degiskenidir. Yol taban katmanmin tagima giicii ve iri ¢akil alt katmani ve iri ¢akil
katmaninin dayanimi bu se¢imde ana 6zelliklerdir.

Yol tabani katmani: Toprak veya kaya olabilir. Eger yarma dayanimli — yiiksek dayanimli kaya igerisinde
acilmigsa, listyapi istifin en {ist katmanlar: (iri ¢akil alt1 ve iri ¢akil katman1) dogrudan yerlestirilebilir. Zay1f —
asir1 zaylf dayanimli kayalardaki yarmalarda >300 mm kalinlhiginda yiiksek kesme dayanimma sahip gerec
>90% oraninda sikisma yapilarak yol katmani olusturulur. Toprak dolgularda ise son 1 m kalimligindaki tabaka
CBR degeri %30’un iizerindeki bir gerecle olusturulur. Tepki katsayis1 (MR=19.4k “k” esneklik katsayisi) ve
tasima giicii yol taban katmani se¢iminde ana 6zelliklerdir.

iri cakal alt1 katmani: Cogunlukla ¢akil ve/veya iyi derecelenmis kumdan olusur. Ana islevi asagidaki gibidir;

(a) Iri cakil katmanina traversler tarafindan aktarilan ray yiikleri yol tabanma esit olarak dagitilarak aktarilir.
Yiik etki alanin1 genisleterek tabani aktarilan gerilmeleri diisiiriir.

(b) Yol taban katmani ile iri ¢akil katmani arasinda ayrag¢ gorevi goriir.

(¢) Yol taban katmanini donmaktan korur.

(d) Yol taban katmaninin ince taneli bilesenlerinin yukar1 dogru gociinii engeller.

(e) Yol taban katmaninin iri ¢akil katmani gakillari ile ezilip yipratilmasini 6nler.

(f) Yagmursularini enine akaglama sistemlerine aktarir.

Iri ¢akil katmani: Ballast (iri ¢akil) denizcilik terimi olup gemilerin parkini saglayan kayalardir. Traversler
araciligiyla aktarilan ray yiiklerini tasir. Sularin akaglanmasini kolaylastirir. Yolun yapisini olumsuz sekilde
etkileyecek bitki gelisimini engeller. Tren giderken raylarmn sabit olarak durmasinda yardimci olur. Genellikle
kirma tagtan olusur. Micro-Deval ve/veya Los Angles aginma deneyi sonuglari iri ¢akil kaynaklar1 se¢iminde
kullanilmaktadir. Her iki deney de dayanimdan ¢ok sertlik dlgerler. Her iki deney diizeneginde asindirici olarak
celik bilye kullanilmaktadir. Celigin Mohs sertlik 6lgeginde sertligi 5,5’tir. Bazaltin ana kiitlesi camsi yapida
olup sertligi 7,0’dir. Dolayisiyla celik bilyeler camsi yapiti asindiramaz. Buna kargin saglam ince kristalli
kirectasinin sertligi 3,0’dir. Boylece celik bilyeler kirectasmni kolayca agmdirir. Ilgili teknik yonergeler kayalari
yumusak ve sert olarak tanimlamaktadirlar. Bu yanlis bir yaklasimdir. Ciinkii “sert — yumusak™ sozciikleri ince
taneli (kil/mil) topraklarin dayanimini belirtmek {izere kullanilir. Oysa kayalarin dayanimi “zayif, dayaniml,
yiiksek dayanimli ve benzeri sozciikler” ile tanimlanir.

Ilgili uluslararas1 teknik ydnergeler iri cakil igin Los Angles asinma degerinin <15% olmasi gerektigini
belirtirler. Bu degerlendirme kabul edilemez. Sertlik bir malzeme ozelligi olup ¢izilmeye karsi koyma yetisidir.
Oysa dayanim darbe enerjilerini yutarak kirilmadan elastik olarak devinir. Bazaltin ana kiitlesi sertligi 7,0 olan
cam celigi kolayca ¢izer. Buna karsin ¢elik camdan birkag yiiz kat daha dayanimlidir. Baska bir anlatimla ¢elik
cama gore ¢ok daha yiiksek darbe enerjisini yutar. Sert mineral ve mineraloyitlerden olusan kayalar goreceli
olarak ¢ok kirtlgandirlar. Sonug olarak ince kristalli kirectas1 kirtlgan sert kayalar olan granit, gnays, migmatit ve
bazalttan daha onerilebilir ve yliksek dayanimlidir.

Anahtar Kelimeler: Iri gakil, sertlik, dayaniklilik, dayanim, tagima giicii
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ABSTRACT

Rails are supported by sleepers which are embedded within ballast material. The lower trackbeds are subballast
and subgrade. Thickness of each layer is dependent function of the engineering characteristics of the former
layer. Bearing capacity of subgrade and durability of subballast and ballast are main concerns.

Subgrade: It could be subsoil or natural ground. If a cut is formed in sound rock the upper trackbeds (subballast
and ballast) have been placed directly. In case of weak to extremely weak rocks a >300 mm thick blanket of
higher shear strength material is compacted with a compaction ratio of >90%. If earthfill is used the upper 1 m
thick strata has to be formed with selected material having CBR value greater than 30%. Modulus of reaction
(MR=19.4k where “k” designates resilient modulus) and bearing capacity are the main concerns in selection of
subgrade.

Subballast: It consists mainly of gravel and/or well graded sand. Its basic function comprises;

(a) Distributing homogeneously the stresses transmitted to the platform, reducing them by increasing the area of
distribution which in turn reduces stresses to subgrade.

(b) Act as a separator between ballast and subgrade layers.

(c) Protect the subgrade from freezing.

(d) Prevent upward migration of subgrade fines.

(e) Prevent subgrade attrition by ballast.

() Evacuate rainwater towards transversal drainage elements.

Ballast: The term "ballast" comes from a nautical term for the stones used to stabilize a ship. It is used to bear
the load from the railroad ties, to facilitate drainage of water, and also to keep down vegetation that might
interfere with the track structure. This also serves to hold the track in place as the trains roll by. It is typically
made of crushed stone. The Micro-Deval and/or Los Angles abrasion test results are used in selection of ballast
source. Both tests measure hardness of the test material rather than durability. Both tests have steel balls as
abrasive charge. The steel hardness is 5.5 in Mohs hardness scale. The groundmass of basalt consists basically
of vitreous glass with hardness of 7. Hence steel balls could not abrade vitreous glass. However hardness of a
tough and sound finely crystalline limestone is 3. Thus steel balls could easily abrade limestone. In these specs
the terms soft rock and hard rock are used. It is completely misleading. The words soft and hard are used to
define strength of fine grained (clay/silt) soil. However the adjectives “weak and strong” have to be used to
define strength of rocks.

According to those relevant international specs it is forwarded that the Los Angles abrasion value of ballast has
to be <15%. This is unacceptable from engineering point of view. Hardness is a material property indicating
the resistance to scratching or cutting whereas toughness is the ability of a material to absorb impact energy
and deforms elastically without fracturing. A vitreous glass with hardness of 7 can easily scratch steel. But steel
is several hundred times stronger than glass. In another words steel can absorb much more impact energy than
glass can. Majority of rocks with hard minerals and mineraloids are more brittle and easy to crush.
Consequently one may easily conclude that finely crystalline limestone is favorable (stronger) than the brittle
hard rocks such as granite, gneiss, migmatite, and basalt.

Keywords: Ballast, hardness, toughness, strength, bearing capacity
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Ulkemizde imar mevzuatindaki degisiklikler ve sehirlesme alanindaki yogunlugun artmasi sebebiyle, insa edilen
yiiksek yapilarin sayisinda 6nemli bir artis gézlenmektedir. Bu tip yapilarin altinda, temel gerilmelerinin yiiksek
olmasi sebebi ile siklikla derin temel sistemleri tercih edilmektedir. Temeller tastyici sistemin yiiklerini zemine
aktaran 6nemli yap1 elemanlaridir. Bu nedenle iist yap1 yiiklerinin uygun sekilde zemine aktarilmasi sirasinda,
tagiyict sistemde ek etkiler olusabilecek ¢okmelerin ya da farkli oturmalart 6nlemede temelin oturacagi zemin
ozelliklerinin dogru belirlenmesi hayati bir 6nem arz etmektedir.

Bu ¢aligma 1. dereceden deprem bdlgesi icersinde yer alan Kahramanmaras Merkezinde bulunan eski Cukobirlik
Fabrikasinin yerine insasi planlanan bir alis veris merkezinin temel derinliginin belirlenmesi amaciyla
yapilmistir. Bunun igin calisma sahasinda ‘Sismik Kirilma ve Elektrik-Ozdireng’ 6lgiimleri kullanilarak veriler
elde edilmistir. Bu ¢alisma sonucunda sismik Vp ve Vs hizlar1 ve tabaka kalinliklari belirlenmistir. Calisma
sahasindan elde edilen Vp, Vs ve h (tabaka kalinliklari) verileri kullanilarak yeralti yapisini olusturan her
tabakanin ‘Kayma Dalga Hizi (Vs30), Yogunlugu, Poisson Orani, Shear Modiilii, Elastisite Modiilii ve Bulk
modiilii tespit edilmistir. Yapilan bu caligmalar sonucunda sismik O6lglimler sonucu elde edilen degerlerin
Elektrik-Ozdireng ile elde edilen degerlerle paralellik gosterdigi tespit edilmistir. Bu iki yontemle elde edilen
veriler korele edilmis, iki boyutlu yeralti yapisi gikarilmis, yer alti tabakalar1 ve sinirlar1 tespit edilmistir. Bu
calismanin sonucunda saglam temel kayaclarimin bulundugu derinlikler belirlenmistir.

Anahtar Kelimeler: Elektrik 6zdireng, sismik, temel, zemin
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ABSTRACT

A significant increase is observed in the number of high buildings built in our country due to the changes in the
development legislation and the increase in the density of urbanization. Under such structures, deep foundation
systems are often preferred because of their high base stresses. They are the important building elements that
transfer the loads of the base carrier system to the ground. For this reason, it is of vital importance to accurately
determine the soil properties which will be used as a basis for preventing segregations during the transfer of
superstructure loads to the ground, where additional effects may occur in the bearing system.

This study was carried out in order to determine the foundation depth of a shopping mall planned to be built
instead of the former Cukobirlik Plant located in Kahramanmaras Center located in the 1st earthquake zone. In
this study, data were obtained by using 'Seismic Refraction and Electrical-Resistivity' measurements. As a result
of this study, seismic Vp and Vs velocities and layer thicknesses were obtained. The Shear Wave Velocity (Vs30),
Density, Poisson Ratio, Shear Modulus, Elasticity Modulus and Bulk Modulus of each layer constituting the
underground structure were determined using Vp, Vs and h (layer thicknesses) data obtained from the study
area. As a result of these studies, it has been determined that the values obtained from seismic measurements are
in parallel with the values obtained by Electrical-Resistivity. The two-dimensional underground structure was
determined by correlation of the data obtained with these two methods and the underground strata with its
boundaries were demonstrated. As a result of this study, the depths of solid foundation rocks are represented.

Keywords: Electrical resistivity, seismic, foundation, soil
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Binalarin 1s1 yalitimi, tarih boyunca insanlik i¢in bir problem olmustur. Bu baglamda her zaman yeni malzemeler
kullanilmistir ve her yeni malzeme gevresel, ekonomik ve miihendislik gibi olumsuz yonlere sahiptir. Insaat
sektoriinde jeolojik materyallerin kullanimi uzun siireden beri 6ncelikli olarak tercih edilmis olup bu durum
insanlik tarihi boyunca malzemeye erisim kolayligi, ekonomiklik, ¢cevreye duyarlilik ve benzeri nedenlerle daima
popiileritesini korumus ve artan bir ilgiye sahiptir. Teknolojik gelismelere paralel olarak dogal malzemelerin
islenmesi ve yapi malzemesi sektdriinde kullanimi yeni nesil istlin nitelikli yapt malzemelerinin ortaya
¢ikmasina yol agmustir. Enerji verimliligi konusunun artan 6nemine binaen iilkemizde son yillarda 1s1 yalitimina
verilen 6nem de oldukea artmis olup binalarda termal konfor yasal zorunluluk haline getirilerek, enerji kimlik
karti uygulamasina gecilmistir. Bu vesileyle 6zellikle Termal iletkenlik katsayisi diisiik malzemelerin iretilmesi
izerine arastirmalar yogunluk kazanmistir. Termal iletkenlik katsayisi diigikk dis cephe yalitim malzemesi
tasarlanmasinda gaz beton gibi maliyeti yilksek yaliim malzemelerinin kullanimmim ekonomik nedenlerden
dolay1 ¢ok yayginlagamamasi diisiik maliyetli materyallerin arastirilmasini zorunlu kilmistir. Son yillarda
tiretilen bina dig yaliim malzemeleri termal konfor agisindan 6nemli gelismeler saglamasina karsin, yangina
direng agisindan istiin 6zelliklere sahip olanlar ¢cok smnirhdir.

Bu calismada, ¢evre duyarliligi géz oniine alinarak arenalagsmis granit, mikasist, pomza ve genlestirilmis perlit
kayaclarinin kumlarindan bunlarin kombinasyonlarindan iiretilen sivalar polistiren (EPS), ekstriizyon polistiren
(XPS) kopiikler ve mineral yiin {izerine uygulanarak dis cephe yalitim malzemeleri {iretilmis ve her malzemenin
yangin davraniglari incelenmistir. Yangin testleri sonucunda mikasist esasli dis yalitim levhasindan en pozitif
degerlerin elde edildigi, arenitlesmis granitten elde edilen levhanin en olumsuz deger verdigi goriilmiistiir. Bu
baglamda, mikasistlerin bu 6zelligini kullanarak, genlestirilmis perlit ve pomza gibi, yiiksek 1s1 iletkenlik
performansma sahip dogal malzemelerin kombinasyonu, mineral ylini gibi yangma direngli bir yalitim
malzemesine uygulanarak dogal, ¢evreye duyarli, yangina dayanikli ve ekonomik dig cephe yalitim malzemesi
iretimi gerceklestirilebilir.

Anahtar Kelimeler: Yangin, jeomateryal, mikasist, 1s1 yalitimi, ¢evreye duyarl malzeme
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ABSTRACT

Thermal insulation in buildings has been a problem for mankind throughout history. New materials have always
been used in this context, and every new material has negative aspects such as environmental, economic and
engineering. The use of geological materials in the construction sector has been the primary choice for a long
time and it has always maintained its popularity and increased interest throughout the history of mankind due to
its ease of access to materials, affordability, environmental sensitivity and so on. Parallel to technological
developments, the processing of natural materials and their use in the building material sector have led to the
emergence of new generation of superior quality building materials. Due to the increasing importance of energy
efficiency, the importance given to thermal insulation in our country has increased considerably in recent years
and the thermal comfort has become a legal necessity and energy identification card application has been
started. Thus, researches have become intensified especially on the production of low thermal conductivity
coefficient materials. In designing low external insulation materials with low coefficient of thermal conductivity,
it is obligatory to investigate low-cost materials, where the use of costly insulating materials such as gas
concrete is not very common due to economic reasons. Although the building exterior insulation materials
produced in recent years have made significant progress in terms of thermal comfort, but those with superior
properties in resistance to fire are very limited.

In this study, considering the environmental sensitivity, the plasters produced from the sands of arenitized
granite, micaschist, pumice and expanded perlite rocks and their combinations were applied on expanded
polystyrene (EPS), extruded polystyrene (XPS) foams and mineral wool for investigating the fire behaviors of
each material. As a result of fire tests, it was observed that the most positive values were gained from micaschist
based external isolation board, whereas the board obtained from arenitized granite gave the most negative
values. In this context, it is thought that, by using this feature of micaschist, the combination of natural materials
such as expanded perlite and pumice, which have high thermal conductivity performance, can be applied on a
fire resistant insulation material such as mineral wool to produce natural, environmentally sensitive, fire
resistant and economical exterior insulation material.

Keywords: Fire, geomaterial, micaschist, thermal insulation, eco-friendly material
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Statik konik penetrasyon deneyleri (CPT), Dogu Akdeniz'in sahil seridinde ASTM D 5778'e gore 38 noktada
elektrik konik ucla ile yapilmistir. Deneylerin derinlikleri 0.60m-16.10m arasinda degismektedir. Bu nedenle
anakayaya enfazla 16.10m’de girilmistir. Yapilan c¢alismada zemin profilleri elde edilirken, bazi Jeoteknik
parametrelerin de dogrudan tanmimlamasi yapilmistir. Calisilan saha Kuvaterner ve Tersiyer birimlerinden
olusmaktadir. Deneyin avantaj ve dezavantajlari tartisilarak, deney sonuglarinin presiyometre ve standart
penetrasyon gibi diger arazi deneylerinden elde edilen zemin parametreleri ile karsilagtirilmasi yapilmastir.

Anahtar Kelimeler: CPT, konik, penetrasyon, statik, zemin
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DETERMINATION OF SOIL PROPERTIES AT SHALLOW DEPTHS WITH
STATIC CONE PENETRATION TEST (CPT)
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ABSTRACT

Static cone penetration tests (CPT) were performed with electric cone at 38 locations, according to ASTM D
5778 at the coast line of eastern Mediterranean. The depths of tests were changing from 0.60m to 16.10m.
Therefore, the bedrock was encountered with refusals at a maximum depth of 16.10 m. Soil profiles obtained and
some geotechnical parameters were directly estimated from the CPT data. The site was mainly composed of
Quaternary and Tertiary units. The disadvantages and advantages of the test were discussed and soil parameters
were compared with other site tests, sach as Pressuremeter and Standard Penetration Tests.

Keywords: CPT, Cone, penetration, static, soil
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Baraj ve Hidroelektrik Santral projelerinde uygun yer se¢imi yapmin maliyet ve emniyeti agisindan son derece
onemlidir. Yanlis bir planlama insaat sirasinda Snemli sorunlarin ortaya ¢ikmasma ve maliyetin olmasi
gerekenden daha yiiksek diizeylere ulagsmasina neden olabilmektedir.

Mersin’in Camliyayla ilgesinde, Cehennemdere iizerinde insa edilen Sebil HES Proje alaninda Mesozoyik yasl
metamorfik birimler ile kiregtasi, dolomitik kirectasi ve bresik konglomera birimleri bulunmaktadir. Projenin
fizibilite ¢alismalarinda belirlenen yap1 yerleri, ayrintili jeolojik ve jeoteknik g¢alismalar sonucu yeniden
belirlenmis ve 6nemli 6l¢iide degismistir. Ayrintili galismalar sonucu iki alternatif aks yeri daha belirlenmis ve
mevcut aks yeri degistirilmistir. Tiinel olarak planlanan iletim giizergdhinin biiyliik bir kismi kanal sekline
doniismiis ve iletim hatt1 yaklagik 2 km kisalmistir.

Bu ¢aligmalar sonucunda 6nemli dlgiide maliyet azalmasi ve zaman kisalmasi gergeklesmistir.

Anahtar Kelimeler: Yer se¢imi, HES, jeolojik-jeoteknik kosullar
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ABSTRACT

Suitable site selection for dam and Hydroelectric Power Plant projects is very important in terms of cost and
safety. Incorrect planning can increase the cost and cause significant problems during the construction.

Sebil HEPP project has been constructed on Cehennemdere River in Camliyayla district of Mersin city.
Mesozoic aged metamorphic units, limestone, dolomitic limestone and breccia conglomerate units are observed
around the project area.

After feasibility stages, as a result of detailed geological and geotechnical studies have been carried out and two
alternative axes have been identified. Also, the dam site and conveyance route and other construction site has
been changed. A large part of the conveyance route previously planned as a tunnel has been turned into a
channel shape and the conveyance line has been shortened about 2 km.

As a result of these studies, significant cost and construction time have been reduced.

Keywords: Site selection, HEPP, geological-geotechnical conditions
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Granitoyidler; kuvars, feldispat, amfibol ve mika gibi gesitli minerallerin bir arada kristallesmesiyle olusmus
magmatik bir kaya¢ grubuna (Alkalen granit, granit, granodiyorit, tonalit) verilen isimdir. Bu grup kayaglar
bilesimlerindeki bu minerallerin meydana getirdigi estetik goriiniislii dokulari, fiziksel ve kimyasal alterasyona
karst dayanikli olmalar1 dolayisiyla siirekli aranan, istenen ve yapi tasi olarak degerlendirilen bir dogal malzeme
olarak ingaat sektorii igerisinde yer almislardir. Granitoyidler gliniimiizde gelismis {iretim metodlar1 ve yiiksek
teknoloji ile islenerek insaat sektdriinde i¢ ve dis mekanlarda oldukga genis kullanim alani bulmaktadir.
Granitoyidlerden {iretilen yapitaglarmin binalar1 dis etkenlerden korumasi, bina igerisindeki 1s1 ve nem gibi
iklimsel unsurlari muhafaza etmesi, uzun 6miirlii olmasi, gibi fiziksel 6zelliklerinin yani sira zengin renk ve
doku segenekleriyle dekoratif olarak ta kullanilabilme iistiinliigiiyle modern mimaride tercih edilen bir yapi
malzemesidir. Granitoyidlerin yiizeylemesi sonrasinda eklem takimlari ve catlaklar boyunca granitoyidler
atmosferik kosullarin etkisine daha kisa siirede girerler ve kolay ayrismaya ugrarlar ve arenalasirlar. Bu nedenle
blok verme oran1 oldukca diisiiktiir. Bu baglamda, ayrisip arenalasan granitoyidlerin dokiim granitoyid seklinde
yeniden kazanilmalarinin ekonomik faydasi yadsinamaz.

Giiniimiizde suni yapitagt {iretimi baslica polyester katkili dokiim seklinde uygulanmakla beraber, bu metod
kendi icerisinde cilalama ve jelkotlama olmak iizere iki alt prosesle gerceklestirilmektedir. Bu calismada
arenalagmis granitoyidlerden her iki metodla iiretilen dokiim granitlerin karsilastirilmasi yapilmistir. Cilalama
metodunda polyesterle ve kalsit tozuyla belli oranlarda karistirilan yapitasi malzemeleri kaliplara dokiildiikten
sonra cilalama makinasiyla parlatilarak nihai iiriin haline getirilmektedir. Jelkotlu dokiim prosesinde ise, drnek
oncelikle boyutlandirilmakta, daha sonra boyutlandirilan hammaddeler farkli oranlarda birlestirici madde (kalsit
tozu) ile karistirilmaktadir. 24 saat 6ncesinden kaliplar iizerine jelkot olarak bilinen dokiim reginesi sprey
vasitasiyla uygulanmaktadir. Optimum oranlarda dogal malzeme, polyester ve sertlestirici hamur kivamina
gelinceye kadar miksere eklenir. Hamur halindeki karigim jelkotlanmig kaliplara dokiiliir ve homojen dagilimi
saglamak ve gozenekleri yok etmek amaciyla sarsma bandina konulur. Bir ka¢ saat kuruyan ve sertlesen dokiim
granit kaliptan alinir, kenarlarmdaki piiriizler ve ¢apaklar giderilerek son iiriin haline getirilir.

Elde edilen nihai {irlinler arasindaki en 6nemli fark parlaklik seklinde ortaya ¢ikmaktadir. Jelkotlu dékiim
teknigiyle tiretilen granitler, kullanilan arenalagmis granitoyidin tiim mineralojik bilesimini ve gergek renklerini
yansitarak gozeneksiz iiretilebilirken, cilalama metodu ile {iretilen granitler bu parametrelerde diisiik performans
sergilemektedirler. Sonug olarak jelkotlu dokiim teknigiyle, daha estetik goriiniislii, cevreye duyarl ve daha iyi
mithendislik 6zellikleri sergileyen tirtinler elde edilebilmektedir.

Anahtar Kelimeler: Arenalagsma, granitoyid, dokiim granit, cilalama, jelkot
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ABSTRACT

The granitoid is a name given to a group of igneous rocks (alkaline granite, granite, granodiorite, tonalite),
formed by a various combination of quartz, feldspar, mica and amphibole minerals. Due to their aesthetic
appearance of the textures formed by minerals, become resistant to physical and chemical alteration, they have
always been sought and desired as a natural building material in construction industry.Granitoids are now
being exploited with advanced production methods and high technology, and find a wide range of applications in
the construction industry both indoors and outdoors. With the advantages of usage as decorative material, the
granitoids are preferred in modern architecture thanks to physical characteristics such as preserving buildings
from external factors, maintaining climatic elements such as heat and humidity in the building and long life and
additionally they have rich color and texture options. Along the joints and cracks, granitoids enter the
atmosphere in a shorter period of time and undergo easy alteration and arenitization. Blocking rate is therefore
very low. In this context, the economic benefit of recovering granitoids in the form of molded granitoids can not
be denied.

Nowadays, artificial stone production is mainly applied as polyester additive casting, and this method is carried
out with two sub-processes as polishing and gelcoating in itself. In this study, molded granites from arenitized
granitoid produced by both methods were compared. In the polishing method, the building materials mixed at a
certain ratio with the polyester and calcite powder are poured into the mold and then polished with a polishing
machine to make the final product. In the gelcoat casting process, the sample is sized first, then are mixed with
the binder (calcite powder) at different rates. 24 hours prior to molding, the molding resin, known as gelcoat, is
applied with a spray. In optimum proportions, the natural material, polyester and hardener are added to the mix
up to the dough consistency. The mixture of the dough is poured into gelcoated molds and placed on a shake
band to provide homogeneous distribution and to eliminate pores. Molded granite that dries and hardens for a
few hours is taken from the mold, the roughness and burrs on the edges are removed and turned into the final
product.

The most important difference between the final products obtained is in the form of gloss. The granites produced
by the gelcoat molding technique can be made nonporous by reflecting all the mineralogical compaositions and
true colors of the used arenitized granitoids, whereas the granites produced by the polishing method exhibit poor
performance. As a result, products with more aesthetic appearance, environmentally sensitive and better
engineering properties can be obtained with gelcoat molding technique.

Keywords: Arenitization, granitoid, molded granite, polishing, gelcoat

192



Cukurova Universitesi, Jeoloji Mihendisligi Bslomu

Uluslararasi Katilimli 4 o
¢ Yil Jeoloji Sempozyumu

3-6 Mayis 2017 - Adana/Tiirkiye

SORGUN LINYITLERININ FLOTASYONLA ZENGINLESTIRILMESI

Soner TOP?, Hiiseyin VAPUR®
aCukurova Universitesi, Maden Miihendisligi Béliimii
(sonficyus@gmail.com)

(0Y4

Artan gevresel kaygilar ve toplumsal biling nedeniyle fosil enerji kaynaklarinin tiiketime hazir hale getirilmesi
onem kazanmaktadir. Tiirkiye’de bazi kamu kuruluslar tarafindan gergeklestirilen ve iri boyuttaki kémiirlere
uygulanabilen yiizdiirme-batirma gibi birka¢ basit komiir hazirlama teknigi disinda komiir hazirlama iglemine
gereken ilgi gosterilmemektedir. Komiir hazirlama ile yakma sirasinda artiklardan gelen ve havaya karisabilecek
kiikiirtlii gazlar (SO, SOs, NOy, CO) gibi zararli gazlarin miktar1 azaltilabilecegi gibi yer bakimindan da bir
avantaj saglanacaktir. Bu calismada Yozgat ili Sorgun ilgesindeki Havana Madencilik’e ait kdmiirlerin
flotasyonla zenginlestirilmesi incelenmistir. Flotasyon testlerinde 300 pm boyutu altindaki komiirler
kullanilmustir. Flotasyon testleri sirasinda reaktif tiirii, reaktif miktari, kopiik alma siiresi ve cam suyunun
(Na2SiO:s) flotasyona etkisi aragtirilmistir. Klasik Denver flotasyon hiicresinde optimum sartlarda % 38.94 kiil ve
% 5.93 kiikiirt icerigine sahip linyitten % 91.28 yanabilir verimle % 25.70 kiil ve % 3.21 kiikiirt igerigine sahip
daha temiz linyit flotasyon yontemiyle elde edilebilmistir.

Anahtar Kelimeler: Flotasyon, linyit, gaz yagi, MIBC (metil izobiitil karbinol), hint yagi
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BENEFICIATION OF SORGUN LIGNITS BY FLOTATION

Soner TOP?, Hiiseyin VAPUR?
aCukurova University, Mining Engineering Department
(sonficyus@gmail.com)

ABSTRACT

Preparing of fossil energy resources for consumption gains importance because of increasing environmental
concerns and social awareness. In Turkey, necessary concern for coal preparation is not shown apart from some
simple coal preparation methods like float-sink method, which can be applied to coarse sized coals, performed
by some public utility institutions. Not only harmful gases like sulphide gases (SO2, SOs, NOy, CO) but also
space requirement can be reduced by coal preparation. The lignite coals of Havana Mining Company located in
Sorgun county of Yozgat province in Turkey were researched in this study. Particle sizes of the coals were
reduced to minus 300 um for flotation tests. Effects of the reagent type, reagent amount, water glass (Na;SiO3)
amount and time of the froth gathering on flotation were investigated. A lignite concentrate containing 25.70 %
ash and 3.21 % total sulphur was obtained from the samples with 38.94 % ash and 5.93 % sulphur by classic
flotation method at optimal conditions in Denver flotation cell. The combustible recovery was calculated as
91.28 %.

Keywords: Flotation, lignite, kerosene, MIBC (methyl isobutyl carbinol), castor oil
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DOGU AKDENIZ (SAMANDAG-NARLIKUYU ARASI VE KUZEY KIBRIS)
SAHIL KUMLARININ TANE BOYU, RUZGAR HIZI VE DALGA BOYU
ILISKILERI

Emine DEMIREL?, Nil YAPICI?
aCukurova Universitesi, Maden Miihendisligi Béliimii
(eminedemirell@hotmail.com)
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Bu c¢alismada, Dogu Akdeniz (Samandagi-Narlikuyu arasi ve Kuzey Kibris) bolgesinde secilen noktalardan
alman numunelerin tane boyut dagilimlarinin, lokasyonlarin riizgar hizlar1 ve dalga boylar ile iliskisi
arastiritlmistir. Uygun goriilen lokasyonlardan 32 adet numune alimmistir. Alinan kum 6rnekleri dncelikle agik
havada kurumaya birakilmigtir. Sonrasinda numuneler etiivde sabit agirliga gelene kadar kurutulmustur.
Konileme dortleme yontemi ile numune azaltilmasinin ardindan alinan temsili numuneler kullanilarak kuru elek
analizi yapilmstir. Kiimiilatif elek alt1 egrileri ¢izilerek tane boyut dagilimlar grafiklere aktarilmistir. Sahillerin
riizgar hizlar1 ve dalga boylar1 (2016-2017 yillar1 verileri baz aliarak) ile tane boyutlar1 arasinda beklendigi gibi
ters orant1 oldugu belirlenmistir.

Anahtar Kelimeler: Dalga boyu, iliski, riizgar hizi, sahil kumu, tane boyutu
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RELATIONSHIPS BETWEEN GRAIN SIZE, WIND SPEED AND WAVE
HEIGHT OF EASTERN MEDITERRANEAN (BETWEEN SAMANDAG-
NARLIKUYU AND NORTHERN CYPRUS) COASTAL SANDS

Emine DEMIREL?, Nil YAPICI?
#Cukurova University, Mining Engineering Department
(eminedemirell@hotmail.com)

ABSTRACT

In this study, relation between the particle size distributions of coastal sands of selected locations of Turkish east
Mediterranean (between Samandagi-Narlikuyu and Northern Cyprus) and coastal wind speed/wave height was
investigated. 32 samples were taken from appropriate locations. Firstly, the samples were air-seasoned. Then,
the samples were dried until reaching the constant weight in drying oven. After the sample reducement by
quartering, dry sieve analysis was applied to the samples. The particle size distributions were graphed by
drawing the qumulative passing curves. It was determined that the particle sizes were inversely proportional to
the coastal winds speed and the wave heights (According to the time period between 2016 and 2017).

Keywords: Coastal sand, particle size, relationship, wave height, wind speed
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MERMER OCAKLARINDA BLOK ALIMI VE CALISMA PRENSIPLERI
(ELMALI - ANTALYA)
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(leventeli@akdeniz.edu.tr)
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Onemli yapr malzemeleri arasmnda yer alan mermer; kalker ve dolomitik kalkerlerin 1s1 ve basing altinda
baskalagima ugrayarak kristallenmesi sonucu olusmus bir metamorfik kayactir. Antalya iline bagli Elmali
ilgesinin kuzeyinde Haciyusuflar, Bayindir, Cobanisa ve Ikizler kdyleri arasmnda 6nemli mermer ocaklari
bulunmaktadir. Calisgma alanini da kapsayan bu bolgede Beydaglari otoktonu ile Likya naplarina ait kaya
birimleri yer almaktadir. Bu nedenle s6z konusu birimler stratigrafik, litolojik ve yapisal 6zellikleri bakimindan
farklilik gostermektedir.

Bu c¢alismanin amaci, Elmali bdlgesindeki mermer ocaklarmda blok alim ydntemi ve galigma prensiplerinin
belirlenmesidir. Bolgeden alman mermer miktar1 5 ton/giin dolaylarmdadir. Mermer ¢ikarma islemi dagin en
yiiksek noktasindan baglamakta ve asagiya dogru ilerlemektedir. isleme baglanirken dagmn iist noktasindan 20 cm
capinda sondaj ¢ukuru agilmakta; ayn1 islem dagm alt kisminda da yapilmakta ve elmas boncuklu teller sondaj
deliginden gecirilerek ortada birlestirilmektedir. Boylece kesme islemi baglamis olmaktadir. Mermeri kesmeye
yarayan teller; elmas boncuk, yay, ¢elik ve yiiziikten olusmaktadir. Kesme islemi siirerken, hidrolik prensiple
calisan is makinesi yardimiyla, blok haline gelen mermer dagdan daha kolay ayrilmaktadir. Dagdan aliman
bloklar, catal veya kova denilen is makinesi baslariyla, kantara taginip tartilmaktadir.

Anahtar Kelimeler: Mermer ocaklari, blok alimi, Elmali, Antalya
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THE EXTRACTING BLOCKS FROM MARBLE QUARRIES AND THE
PRINCIPLES OF OPERATION (ELMALI - ANTALYA)

Orhan Kemal TARINC?, M. Giirhan YALCIN?, Yasemin LEVENTELI*?
aAkdeniz University, Department of Geological Engineering, 07058, Antalya, Turkey
(leventeli@akdeniz.edu.tr)

ABSTRACT

Marble is one of the important building materials and also a metamorphic rock which is derived from limestone
and dolomitic limestones by crystallization under the huge heat and pressure. There are important marble
quarries in the north of Elmali district of Antalya, among Haciyusuflar, Bayindir, Cobanisa and Ikizler villages.
The rock units, which belong to Beydaglar: autochthon and Likya nappes, are located in this region which
covers the study area. Therefore these units vary in terms of stratigraphic, lithologic and structural
characteristics.

The aim of this study is to determine the method of block extracting and the principles of operation in marble
quarries in Elmali region. The amount of marble taken from the region is around 5 tons/day. The marble
extraction process begins at the highest point of the mountain and proceeds downward. At the beginning of the
process, a drill hole opens in 20 cm diameter from the top of the mountain; the same process is carried out in the
lower part of the mountain and diamond beaded wires are connected in the middle by passing through the bore
holes. This starts the cutting operation. The wire that cuts the marble is made of diamond beads, spring, steel
and ring. While the cutting process is being carried out; the marble, which has become a block, is separated
more easily from the mountain with help of hydraulic principle work machine. Blocks taken from the mountain
are transported to the cage with heads of the so-called fork or bucket and weighed.

Keywords: Marble quarries, block extracting, Elmali, Antalya
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TRIKLORETILEN KAYNAK ZONLARININ SODYUM DODEKSIL SULFAT
iLE YERINDE ISLAHI
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Trikloroetilen (TCE) genellikle yeraltinda saf faz olarak bulunup biiyiik hacimde yeralt1 suyu kirliligine neden
olmaktadir. TCE saf faz kiitlelerin tamamiyla uzaklastirilmasi ya da kontrol edilmesi etkili bir 1slah performansi
i¢cin gerekmektedir. Yerinde kimyasal yikama teknolojisi DNAPL tiirii bilesiklerce kirlenmis olan akiferlerin
islah edilmesinde kullanilan en 6nemli yontemlerden biridir. Calismanin amaci, heterojen jeolojik sistemlerde
hapsolmus olan TCE kaynak zonlarmin sodyum dodeksil siilfat (SDS) ile yerinde islah performansinin
incelenmesidir. Amaglar dogrultusunda bir seri 2 boyutlu tank deneyleri yiiriitiilmiistiir. Sonug olarak; matriks ve
diisiik gecirgenlikteki havuzcuklarda bulunan saf faz TCE kiitleleri SDS etkisiyle tamamiyla 1slah edilmistir.
Teknolojinin bagarisi 6zellikle DNAPL dagilimi ve doygunlugu, yikama soliisyonu derisimi ve fiziksel ortam
heterojenliginden etkilenmektedir. Sonug olarak, arazi ¢alismalarinda teknolojinin basarisi sahaya 6zgii olup, bu
durum kirlenmis sahalarda etkili DNAPL 1slah teknolojilerini karakterize etmede oldukca dnemlidir.

Anahtar Kelimeler: DNAPL, trikloroetilen, sodyum dodeksil siilfat
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IN-SITU REMEDIATION OF TRICHLOROETHYLENE
SOURCE ZONES BY SODIUM DODEXYL SULFATE FLUSHING

Sevgi TURKKAN?, Nihat Hakan AKYOL?
@Kocaeli University Faculty of Engineering Department of Geological Engineering Umuttepe Campus 41380
Kocaeli/Turkey
(ssevgiturkkan@gmail.com)

ABSTRACT

Trichloroethylene (TCE) generally exist as dense non-aqueous phase liquids in the subsurface and generally
lead to extensive groundwater contamination. DNAPL mass in the source zone must be controlled or eliminated
to provide effective remediation performance. In situ chemical flushing is one of the most important technique
for aquifer remediation contaminated with DNAPLSs. The objective of this study was to examine sodium dodexyl
sulfate (SDS) enhanced remediation of residual TCE resided in heterogeneous porous media. Objectives were
evaluated by a series of 2-D flow-cell experiments. Results showed that TCE sources resided in matrix and low
conductance pool were completely remediated by SDS. The performance of flushing technology was affected by
distribution and saturation of DNAPLSs, concentration of SDS and physical heterogeneity. As a result, the
performance of technology depends on the site characteristics which are critical to characterize effective
DNAPL remediation strategies for contaminated sites.

Keywords: DNAPL, trichloroethylene, sodium dodexyl sulfate
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SIMAV JEOTERMAL SAHASININ ISI KAYNAKLARININ HELYUM-
KARBON iZOTOP JEOKIMYASI KULLANILARAK
DEGERLENDIRILMESI

Hiiseyin KARAKUS?, Zeynal Abiddin ERGULER?, Yasar KiBICI?, Cafer OZKUL?,
Giirsel YANIK®
aDumlupinar Universitesi, Jeoloji Miih. Béliimii, Kiitahya
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Simav Grabeni’ni kuzeyden sinirlayan kenar faylar1 denetiminde gelismis olan Simav Jeotermal Sahasi’nda kuyu
taban sicakliklar1 162 °C’ye kadar ulagmaktadir. Sahadaki sular Batt Anadolu'da metamorfik temel ile iligkili
CO; bakimindan zengin sularin tipik ozelligi olan Na-HCOs tipi sular smifinda girmektedir. Kimyasal
jeotermometreler ile Simav sahas1 i¢in 200 °C'ye ulasan rezervuar sicakliklar1 hesaplanmustir.

Bat1 Anadolu’daki benzer yiiksek sicaklikli jeotermal sistemlerde oldugu gibi, Simav Sahasi’nin olasi 1s1
kaynaklarimna iligkin somut veriler olduk¢a sinirlidir. Yapilan bu ¢alisma ile helyum ve karbon izotop jeokimyasi
ile birlikte *He/Entalpi oranlar1 kullanilarak Simav Sahasmin magmatik ve kabuk kokenli 1s1 kaynaklari ayirt
edilmistir.

Sahadaki kuyulardan bosalan akiskanlarm *He/Entalpi oranlar {ist mantonun teorik *He/Entalpi oranlarina yakin,
0,016x10"2 ¢cm® STP/J ile 0,275%102 cm® STP/J araliginda hesaplannmstir. Kabuk ve iist mantonun teorik
He/Entalpi oranlarma dayal olarak sahadaki magmatik 1s1 katkismin %55’ kadar ulastig1 tespit edilmistir. Elde
edilen bu degerler Bati Anadolu geneli i¢in tahmin edilen ortalama 1s1 akisi degerleri ile uyumlu olup, Simav
Jeotermal sahasinin 1s1 biitcesindeki 1sinin en az yarismin iist manto kaynakli oldugunu ifade etmektedir.

Bu calisma 112Y140 nolu TUBITAK projesi kapsaminda gerceklestirilmistir.

Anahtar Kelimeler: Simav, jeotermal, izotop, helyum, karbon
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EVALUATION OF HEAT SOURCES OF SIMAV GEOTHERMAL FIELD USING
HELIUM-CARBON ISOTOPE GEOCHEMISTRY

Hiiseyin KARAKUS?, Zeynal Abiddin ERGULER?, Yasar KIBICI?, Cafer OZKUL?,
Giirsel YANIK?
aDumlupinar University, Geological Eng. Dept., Kiitahya
(huseyin.karakus@dpu.edu.tr)

ABSTRACT

The bottom-hole temperatures of geothermal wells in Simav Geothermal Field, developed under control of
bordering faults of northern edge of Simav graben, reaches up to 162 °C. Thermal waters in the field are Na—
HCO; type waters which are typically CO,-rich waters associated with metamorphic basement in western
Anatolia. Based on chemical geothermometers, the reservoir temperature was estimated up to 200 °C for Simav
field.

As is the case with similar high temperature geothermal systems in Western Anatolia, concrete data on the
possible heat sources of the Simav Field are quite limited. In this study, magmatic and crustal heat sources of
Simav Field were distinguished using S3He/Enthalpy ratios together with helium and carbon isotope
geochemistry.

The 3He/Enthalpy ratios of well discharges were calculated in the range from 0.016x10™% cm?® STP/J to
0.275x10*2 cm® STP/J, and are generally comparable to the theoretical 3He/heat production ratio of the upper
mantle. Based on the theoretical ®He/Enthalpy ratios of crust and upper mantle, it was determined that
magmatic heat contribution in the field reaches up to 55%. This(These) obtained values are consistent with the
average surface heat flow estimates for western Anatolia implying, and reveal that at least half of the heat input
to the overall heat budget of the Simav Geothermal System is originated from a magmatic source.

This research was supported by TUBITAK with project number 112Y140.

Keywords: Simav, geothermal, isotope, helium, carbon
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KOMSU iKi HAVZA VE TRIHALOMETAN (THM) ACISINDAN FARKLI
IKi SU: THM OLUSUMUNA BiYOJEOKIMYASAL BiR YAKLASIM,
ISTANBUL, TURKIYE

Hiiseyin OZTURK?, Sinan GUNEYSU", Fatih OZBAS?®, Zeynep CANSU?
3fstanbul Universitesi, Jeoloji Miih. Boliimii, Avcilar, Istanbul, Tiirkiye
b/stanbul Universitesi, Cevre Miihendisligi Boliimii, Avcilar, Istanbul, Tiirkiye
(ozturkh@istanbul.edu.tr)
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Biiyiikgekmece ve Terkos havzalar1 Istanbul’un bat1 yakasinda birbirine komsu iki havzadir. Bunlar birbirlerine
komsu olmasma ragmen Trihalometanlarmin (THM) degerleri agisindan istanbul’un en farkli iki suyuna
sahiptirler. Biiyiikgekmece sular1 Istanbul’un aritilan alti degisik havza sular1 arasinda ilk sirada THM degerine
sahipken, Terkos sularinin THM si en diisiikk seviyededir. Terkos Golii’iin Trihalometan degerleri 20 ppb
(bahar aylarinda) ile 30 ppb (yaz aylarinda) degisirken Biiyiilkgekmece kaynakli aritilmis sularmin degerleri 40
ppb (bahar aylari) ile 65 ppb (yaz aylar1) arasinda degismektedir.

Artilmis her iki gol suyunun iginde soguk kis donemde yiiksek, sicak yaz donemde diisiik nitrat iceriginin
asimetrik dalgalanmasi, buna zit sekilde trihalometanlarm soguk kis aylarinda diisiik, sicak yaz aylarmda yiiksek
olusu suya tarimdan giren nitratlarin yaz aylarinda derismesi ve uygun sicakliga erisilince golde fitoplantonlar
veya gol floras: tarafindan kullanilmasi seklinde agiklanabilir. Sularin dezenfeksiyonunda kullanilan klor gazlari
ozellikle yaz aylarinda bollagsan organik maddeye baglanarak yiiksek trihalometanli su olusumuna neden olur.
Sulardaki kanserojen trihalometanlar1 azaltmak i¢in canli olusumunun temel maddeleri olan azot ve fosfor
bilesiklerinin gole girisinin kontrol edilmesi gerekir. Koruma stratejisi olarak g6l havzasi icinde yasadisi
fertilizer-giibre kullanimin kontrol edilmesi ve golde organik madde olusumunun 6ntiniin alinmasi gerekir.

Anahtar Kelimeler: Su havzasi yonetimi, trihalometanlar, tarim, arazi kullanimi, Istanbul
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TWO DIFFERENT WATER AS TRIHALOMETHANES (THMS) AT TWO
ADJACENT WATER BASINS: A BIOGEOCHEMICAL APPROACH FOR THMS
FORMATION, ISTANBUL, TURKEY

Hiiseyin OZTURK®, Sinan GUNEYSUP, Fatih OZBAS?, Zeynep CANSU?
8fstanbul Universitesi, Department of Geological Engineering, Avcilar, Istanbul, Turkey

®/stanbul Universitesi, Department of Environmental Engineering, Avcilar, Istanbul, Turkey
(ozturkh@istanbul.edu.tr)

ABSTRACT

The Biiyiik¢ekmece and Terkos surface water basins are two adjacent systems in the western part of Istanbul.
Even though they are adjacent, their Trihalomethanes (THMs) content are so different than any other Istanbul
water reservoirs. The Biiyiikcekmece basin water reveals the highest THMs among the treated water of the six
water basins of Istanbul, whereas the Terkos basin water is the lowest. THMSs of the Terkos lake water range
from 20 ppb (in spring) and 30 ppb (in summer) whereas the THMs in the Biiyiikcekmece reservoir range is 40
ppb (in spring) to 65 ppb (in summer).

Partly asymmetrical seasonal variations of high nitrate in winter and low nitrate in summer in treated
Biiyiik¢ekmece lake waters, and symmetrical variations of the THMs throughout the year are high in the summer
and low in the winter can be explained by nitrate concentration in the lake water controlled by associated
surface runoff from the agricultural land and nitrate consumption by phtoplanctons or lake flora when the
water reaches a favourable temperature in summer. Chlorine reacts with these organic matter during the
disinfection processes and makes trihalomethanes especially in summer. Organic matter formation in the lake
water is enhanced in summer because of the reach availability of essential nutrients such as nitrate and
phosphates in this period. For preventing carcinogenic THMs formation in the treated lake waters, the
introduction of phosphates and nitrates into the water reservoir must be controlled. Therefore, as a
conservation strategy, illegal fertilizer use must be controlled and thereby, the development of organic matter in
the lake water can be limited.

Keywords: Water basin management, trihalomethanes, agriculture, land use, Istanbul

205



/S N Cukurova Universitesi, Jeoloji MUhendisligi Bolumi
16 - D\ Uluslararasi Katilimli 4
(s oo | oo
2 3 ¢ Yil Jeoloji Sempozyumu
O /5
\(Q’Qggyoﬁgﬁy 3-6 Mayis 2017 - Adana/Tiirkiye

POLATLI-HAYMANA SICAK SULARININ JEOKIMYASAL VE IZOTOPIK
OZELLIKLERIi, ANKARA TURKIYE
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Ankara ilinin Polath ilgesinde yer alan sicak ve mineralli su kaynaklar1 21-42,6°C arasinda degisen sicakliklara
sahiptir. Calisma alanmnin temelini Paleozoyikten baslayip giiniimiize kadar gelen c¢ok sayida kayac birimi
bulunmaktadir. Ust Jura-Alt Kretase yash Bilecik kiregtaglart bolgedeki en onemli rezervuar kayayl
olusturmaktadir. Inceleme alanindaki &rneklerin biiyiik ¢ogunlugu CaCOg’h sular sinifindadir. Polath ve
Haymana sicak sulart dolomit, kalsit ve aragonite gore doygunken, jips, anhidrit ve halite gore doygunluk alti
davrams gosterirler. Inceleme alaminda bulunan sicak sularm jeotermometre hesaplamalarinda silis
jeotermometreleri tercih edilmistir. Kalsedon jeotermometresi ile hesaplanan rezervuar sicakliklar: Sarioba sicak
su kaynaklari igin 31-117°C, Karahamzah sulari i¢in 29-37°C, Ozhamami kaynagi igin 39-42°C, Ilica kaynag
i¢in 24-28°C ve Sabanca kaynagi icin 57-62°C, Haymana sicak sulari 47-77°C arasindadir. Incelenen drneklerin
8180 igerikleri -8.59 %o ile -11.67 %o, 6%H igerikleri ise -61.87 %o ile -80.33 %o arasmda degismektedir. Sularm
meteorik kokenli oldugunu, Ankara Meteorik Cizgisinden sapma gosterenlerin de buharlagmanin etkisinden
kaynaklandig1 sdylemek miimkiindiir. inceleme alanindan alman soguk su érneklerinin Sr degerleri 0.2-3.4 mg/l
arasinda yer alirken, sicak sularin Sr degerleri ise 0.043- 3.94 mg/l arasinda degismektedir. Toplanan tiim sularmn
87Sr/%Sr izotop oranlar1 0.705883-0.707896 arasinda degismekte olup, en yiiksek 8/Sr/%Sr izotop degeri
Caglayik kaynaginin bosalim yaptig1 granitler oldugu goriilmektedir (0.708831). SO4’in bilesiminde yer alan
kiikiirdiin kokeninin belirlenmesi amaciyla sularda 80 ve %S izotop analizleri yaptirilmistir. Analizler
sonucunda Sarioba, Caglayik ve Girmeg kaynaklarindaki kiikiirdiin kdkeninin karasal evaporitler oldugu, diger
drneklerin ise denizel ve karasal evaporitlerin karigrmi oldugu ortaya ¢ikmustir. Su érneklerine ait 83C izotop
sonuglar1 karbonun denizel kokenli karbonatlardan tiiredigini gostermistir.

Anahtar Kelimeler: Jeokimya, durayli-radyojenik izotop, Polatli-Haymana sicak sulari
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GEOCHEMICAL AND ISOTOPIC CHARACTERISTICS OF POLATLI-
HAYMANA THERMAL WATERS, ANKARA, TURKEY
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8MTA General Directorate of Energy Raw Materials Research and Exploration Office, Ankara
®Ankara University Geological Engineering Department Golbasi, Ankara
(hafizeakilli@gmail.com)

ABSTRACT

Thermal and mineralized waters in the Polatl district of Ankara have temperatures of 21-42.6°C. In the area
various rock units of Paleozoic to recent are exposed. Bilecik limestone of upper Jurassic-lower Cretaceous age
is the most important reservoir rock. Most of samples studied are of CaCOs type waters. Polatli and Haymana
thermal waters are oversaturated with respect to dolomite, calcite and aragonite but undersaturated to sulfate
minerals such as gypsum and anhydrate. Silica geothermometers were preferred for the calculation of reservoir
temperatures. Reservoir temperatures estimated by chalcedony geothermometer are 31-117°C for Sarioba
waters, 29-37°C for Karahamzali waters, 39-42°C for Ozhamamu spring, 24-28°C for Ilica spring, 57-62°C for
the Sabanca spring and 47-77°C for Haymana waters. 6*80 and 5°H contents of samples are from -11,67 to -
8,59 %o and from -80,33 t0 -61,87%q respectively. These results indicating a meteoric origin for the waters and
samples deviating from the Ankara meteoric line are experienced evaporation. Sr concentrations of cold waters
are in the range of 0.2 to 3.4 mg/l and those of thermal waters are between 0.043 and 3.94 mg/I. &Sr/%Sr isotope
ratios of samples vary from 0.705883 to 0.707896 and the maximum ratio is observed for granites (0.708831)
from which Caglayik spring is issued. In order to investigate the source of sulfur in waters, 6*80 and 5**S were
analyzed. Results indicated that sulfur in Sarioba, Caglayik and Girmeg springs is derived from terrestrial
evaporites whilst sulfur of other samples is originated from mixing of marine and non-marine evaporites. The
carbon isotopic composition in dissolved inorganic carbon of the studied waters showed that marine carbonates
are the main sources of carbon.

Keywords: Geochemistry, stable-radiogenic isotope, Polatl, Haymana thermal waters
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GOKSUN DOGUSU (SARAYCIK-AHMETCIK KOYLERI) DOLAYLARINDA
YUZEYLEYEN SALYAN FORMASYONU’NUN STRATIGRAFIK VE
PALEONTOLOJIK OZELLIKLERI
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eKSU Miihendislik ve Mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Kahramanmaras
(quldemin@ksu.edu.tr)

0z

Calisma alani, Kahramanmarag’in kuzeybatisinda; Saraycik, Giiciiksu, Ahmetcik ve Elmali koyleri (Goksun)
arasinda yer alir. Bu ¢alismada, Erken-Orta Miyosen yasli Salyan Formasyonunun stratigrafik ve paleontolojik
ozellikleri incelenmistir. Inceleme alaninda, birbirleriyle tektonik iligkili farkl stratigrafik ve yapisal dzellikler
sunan kaya topluluklar1 bulunur. Bélgedeki tektonostratigrafi birimleri; Orta-Jura-Ust Kretase yash Komiirhan
ofiyolitleri, Ge¢ Devoniyen-Geg Kretase yaslt Bodrum nap1 (=Malatya metamorfitleri), Geg¢ Kretase yash Baskil
granitoyitleri ve Orta-Geg Triyas-Geg¢ Kretase yasli Domuzdag napi ile temsil edilir. Tiim bu yapisal unsurlar
Miyosen yash kirmtili ve karbonath kayalar tarafindan agisal uyumsuz olarak ortiiliir.

Incelemeye konu olan Salyan Formasyonu, Goksun vadisi boyunca genis alanlarda yayilim sunar. Birim; baslica
cakiltasi, kumtagi, marn, ¢amurtasi, silttasi, kiltasi ile ince kirectasi ara katkilarindan olusur. Bol miktarda
pelesipod ve gastrapod kavki kirintilar1 kapsayan Formasyonunun ozelikle makro fosil diizeylerinin yaygin
olarak gozlendigi alanlardan stratigrafik ve paleontolojik amagl 4 (dort) adet stratigrafik kesit Olgiilmiistiir.
Paleontolojik amach c¢alismalarda, bentik ve planktonik foraminiferli diizeyler tespit edilmis olup,
Globigerinoides trilobus (Reuss), G. bisphericus (Todd), G. sp. ve Praeorbulina transitoria (Blow) gibi
planktonik foraminifer tirleri tanimlanmistir. Bu fosillere dayanarak Salyan Formasyonunun, Burdigaliyen-
Langiyen araliginda, s1g denizel ve sicak iklim kosullarinda ¢okeldigi tespit edilmistir.

Anahtar Kelimeler: Salyan Formasyonu, Burdigaliyen-Langiyen, stratigrafi, Goksun (Kahramanmarasg)
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ABSTRACT

The study area is located in the area between Saraycik, Giiciiksu, Ahmetcik and Elmal villages (Goksun) on the
north-western of Kahramanmaras. The stratigraphical and palaeontological properties of the Lower-Middle
Miocene Salyan formation is examined in this study. The investigated area is consist of both stratigraphically
and structurally different rock assemblages, tectonically related with each other. Tectonostratigraphic units in
the region are represented by the Middle-Jurassic-Upper Cretaceous Komiirhan ophiolites, the Upper
Devonian-Upper Cretaceous Bodrum nappe (= Malatya metamorphics), Upper Cretaceous Baskil granitoids
and Middle-UpperTriassic-Upper Cretaceous Domuzdag nappe. All these structural elements are angular
unconformably overlain by Miocene terrestrial and carbonate rocks.

This formation consists mainly of conglomerates, sandstones, marls, mudstones, siltstones, claystones and the
four outcrop sections from the localities where the formation contains abundant gastropod and pelecypod shell
fragments were measured by the aims of stratigraphic and paleontologic analysis. Some levels includes bentonic
and planktonic foraminifer species were identified in the palaeontological studies, and planktonic foraminifer
species such as Globigerinoides trilobus (Reuss), G. bisphericus (Todd), G. sp. ve Praeorbulina transitoria
(Blow) were determined. Based on these fossils, it can be said that the Salyan formation deposited in shallow
marine and warm climatic conditions during the Burdigalian-Langhian time interval.

Keywords: Salyan Formation, Burdigalian-Langhian, stratigraphy, Goksun (Kahramanmaras)
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KOMPLEKSLERI ILE iLISKILI GRANITLERIN EVRIMINE YONELIK
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Bat1 Anadolu’daki Cataldag Cekirdek Kompleksi’'nin (CCK) mikroyapisal o6zellikleri ve iki feldispat
termometresi, soguma ve yiikkselme sirasindaki deformasyon mekanizmalarint ve yerlesim sicakligini ortaya
koymak amaciyla ¢alistlmistir. CCK, birbirine zit karakterde iki granitik gévdeden olusur; Eo-Oligosen (34-32
My) yash gnays-migmatit-granit kompleksi (GGMK) ve Alt Miyosen (21 My) yash Cataladag Granodiyoriti
(CG). Mikrotektonik incelemelerde, kuvars, feldspat ve mika minerallerinin CCK’nin sogumasi siiresince
submagmatikten kataklastik kosullara dogru evrilen bir deformasyona ugradig1 gézlenmistir. Incelemelerle elde
edilen deformasyon sicakligi ve yogunluguna gore kompleksin i¢ kisimlarinda siinek (siinek zone: SZ), dis
zonlarda ise siinek-kirilgan (makaslama zonuna: MZ) deformasyon olmak iizere iki ana deformasyon zonu
saptanmistir. SZ feldispatlarinda gozlenen mikroklin ikizlenmesi, mirmekit ve alev-pertitleri gibi yapilar
feldspatlarin dinamik rekristalizasyona ugradigini gosterir. SZ kuvarslarinda ise satrang tahtasi sénmesi, tane
sinirlar1 boyunca gog ve alt-tane rotasyon rekristalizasyonlar: gézlenmistir. Bu gézlemlere gore SZ deformasyon
sicakliklarinin >600 °C ve 400 °C arasinda degistigi anlasilmistir. MZ feldispatlarinda ise sisme (bulging)
rekristalizasyonu, feldspat baliklar1 ve domino-tipi mikrokiriklar gbzlenirken kuvarslarinda ise uzamis kurdele
(ribbon) yapilara rastlanir. Bu mikroyapisal ozellikler dikkate alindiginda makaslama zonunun (MZ)
deformasyon sicaklik araliginin siinek kosullardan (500°C) kirilgan kosullara (<250°C) kadar uzandigi
sOylenebilir.

iki feldspat termometresine gére SZ icin ortalama 523 °C, MZ icin ise ortalama 445 °C’lik sicaklik degerleri
hesaplanmistir. Dinamik rekristalizasyona ugramis feldspatlarda hesaplanan iki feldspat termometresi degerleri,
mikroyapisal verilerle elde edilen sicaklik kosullarmi desteklemektedir. Farkli sicakliklardaki bu deformasyon
Kuzey yonlii Cataldag siyrilma fayr (CDFZ) ile olusmustur.

Cataldag ¢ekirdek kompleksinin yiikselimi kuzey yonli CDFZ ile denetlenmistir. Zirkon, monazit, muskovit,
biyotit ve K-Feldspatlardan elde edilen U-Pb ve Ar/Ar yas degerleri ve bagil mineral kapanim sicakliklarinin
birlikte degerlendirilmesi CCK’nin Eo-Oligosende yavas, Erken Miyosen’de, Ege gerilme-genisleme sisteminin
etkisi altinda ise ¢ok hizl bir sekilde yiikseldigini ortaya koymustur.

Anahtar Kelimeler: Cekirdek kompleksi, sin-kinematik granit, mikrotektonik
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THERMOCHROLONOGY AND DEFORMATION HISTORY OF CATALDAG
PLUTONIC COMPLEX: IMPLICATIONS FOR EVOLUTION OF THE
GRANITES IN WEST ANATOLIAN CORE COMPLEXES, TURKEY
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2 ITU Maslak Campus, Faculty of Mines, Department of Geological Engineering
(omer.kamaci@itu.edu.tr)

ABSTRACT

Microstructural features and two-feldspar thermometer of Cataldag Core Complex (CCC) has been studied to
present the emplacement temperature and deformation mechanisms during uplift and cooling. CCC consists of
two contrasting granitic bodies; gneiss-granite-migmatite complex (GMGC) in Eo-Oligocene (34-32 Ma) age
and Cataldag Granodiorite (CG) in Early Miocene (21 Ma) age. Microtectonic observations show that quartz,
feldspar and mica minerals have gone continous deformation from submagmatic to cataclastic conditions during
the cooling of CCK. According to temperature and intensity of the deformation, two major deformation zones
have been determined; ductile (ductile zone: DZ) at the interior zones of the complex, and ductile-to-brittle
(shear zone: SZ) at the outer zones. The observed structures such as microcline twinnings, myrmekites and
flame-perthites in DZ feldspars show that the feldspars have undergone dynamic recrystallization. In the quartz
minerals of DZ, chesshoard extinction, grain boundary migration and sub-grain rotation recrystallization have
been observed. These observations indicate that DZ deformation temperatures change between >600 °C-400 °C.
The feldspars of SZ show bulging recrystallization, feldspar-fishes and domino-type microfractures; while the
quartz crystals of SZ shows elongated ribbon structures. These microstructural features reveal that the
deformation temperature range of shear zone (SZ) changes from ductile conditions (5000C) to brittle conditions
(<25000C).

Two feldspar thermometer calculations show the temperatures of 523 °C for DZ, and 455 °C for SZ, respectively.
Two feldspar thermometer values that are calculated from the feldspars that have undergone dynamic
recrystallization correlates with the temperature conditions from microstructural observations. The top-to-north
Cataldag Detachment Fault Zone (CDFZ) is responsible for these different tempered deformations.

Uplift of the Cataldag core complex have been controlled by the top-to-north CDFZ. Co-evaluation of U-Pb and
Ar/Ar age data and mineral closure temperatures of zircon, monazite, muscovite, biotite and K-feldspar minerals
show that in CCC has been uplifted slowly in Eo-Oligocene and very rapidly in Early Miocene under the
influence of the Aegean extension system.

Keywords: Core complex, syn-kinematic granites, microtectonic
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KUCUK HASANDAG VE KECIiBOYDURAN VOLKANITLERININ
JEOKIMYASI VE YENI iZOTOP VERILERI
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Pliyo-Kuvaterner déneminde faaliyette olan Kii¢iik Hasandag ve Kegiboyduran stratovolkanlari1 Orta Anadolu’da
genig bir alanda yayilim gosteren Kapadokya Volkanik Kompleksinin (KVK) 6nemli volkanlarindandir. Bu
caligmada her iki volkana ait tirtinlerin petrografik, jeokimyasal ve Sr-Nd-Pb izotop 6zellikleri sunulacaktir.

Kiigiik Hasandag ve Kegiboyduran stratovolkanlari {izerinde yapilan saha, petrografi ve jeokimya ¢alismalari bu
volkanlarin benzer bilesimlere sahip lavlar iirettigine isaret etmektedir. Her iki volkan da andezit-bazaltik
andezit, bazalt, dasit bilesimli lavlar ve felsik piroklastik kayalar iiretmistir. Petrografik incelemeler bu
kayaclarin dengesiz kristallenmeye isaret eden dokusal ozellikler sergilediklerini ortaya koymustur. Bu dokusal
ozellikler plajiyoklas fenokristallerinde gozlenen elek dokusu, yamali zonlanma ve birlikte biiyiime dokulari, ¢ok
evreli plajioklas, biyotit ve hornblend gelisimleri, hornblend tarafindan mantolanmis biyotit ve piroksenle
mantolanmis hornblendlerin varligi olarak ozetlenebilir. Ana-iz ve nadir element analiz sonuglar1 Kiiciik
Hasandag ve Kegiboyduran volkanik kayaglarinin kalkalkalen nitelikli, orta—K’lu oldugunu ortaya koymustur.
Ilksel mantoya gore normalize edilmis iz element paternleri, rneklerin biiyiik iyon yar1 capli litofil elementlerce
(LILE; Sr, K, Rb ve Ba) zenginlestigini, yiiksek alan enerjili elementler (HFSE; Th, Ta, Nb ve Ce) ve Nb, Ti, P,
Y elementlerince tiiketildigini gostermektedir. Kiiciik Hasandag ve Keciboyduran volkanlarinin La/Nb degeri
2.20-2.86 ve 2.53-2.84 araliginda degismektedir. Gerek felsik gerekse mafik volkanik 6rneklerden elde edilen

87 86 143 144 206 204
S/ Sr (0.70492-0.70519),  Nd/ Nd (0.51260- 0.51270) ve Pb izotop bilesimleri Pb/~ Pb: 18.28-18.69,

207Pb/204Pb: 15.62-15.64, 208Pb/204Pb: 38.86-38.89) dar ve benzer bir aralikta degisim gostermektedir. Tiim bu
veriler kismi ergime modelleri ile birlikte degerlendirildiginde Kiiciik Hasandag ve Kegiboyduran volkanlarini
olugturan magmanin spinel lerzolitin kismi ergimeye (%6-15 araliginda) ugramasi sonucunda olustuguna isaret
etmektedir. Olusan magmanimn evriminde kabuksal kirlenmenin (AFC and heterojen karisma) etkileri
goriilmektedir. Orta Anadolu’da Pliyo-Kuvaterner volkanizmasi, Orta-Ge¢ Miyosen doneminde Arap ve
Avrasya levhalarinin garpismasini takip eden genislemeli rejim sonucunda 6nceki dalma batma siireclerinin
etkisiyle zenginlesmis litosferik mantonun kismi ergimesinden kaynaklanmistir.

Anahtar Kelimeler: Orta Anadolu, Kii¢iik Hasandag, Keg¢iboyduran, volkanizma, Sr-Nd-Pb izotop
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GEOCHEMISTRY AND NEW SR-ND-PB ISOTOPE DATA OF SMALL MT.
HASAN AND KECIBOYDURAN STRATOVOLCANOES (CENTRAL ANATOLIA)
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ABSTRACT

Small Mt. Hasan (3069m) and Kecgiboyduran (2727m) stratovolcanoes, which were active during Plio-
Quaternary, are major volcanoes of Cappadocia Volcanic Complex (CVC) in Central Anatolian Plateau. In this
study, geology, petrography and Sr-Nd-Pb isotope characteristics of the volcanic rocks produced by these two
stratovolcanoes will be presented.

Field, petrographical and geochemical studies on the Small Mt. Hasan and Ke¢iboyduran volcanic rocks
indicate that both volcanoes have similar compositions of lavas. Both volcanoes produced basalt, basaltic-
andesite, andesite, dacite and felsic pyroclastic rocks. Petrographic studies display significant textures
suggesting disequilibrium crystallization in these volcanic rocks. These textures can be summarized as sieve
texture in plagioclases, patchy zoning and synneusis textures. Multi-stage plagioclase, biotite and hornblende
crystallization, biotite mantled by hornblende and hornblende mantled by pyroxene. Major-trace and rare earth
element results indicate that these volcanic rocks are mid-K calcalkaline in character. Primitive mantle-
normalized trace element patterns present that all volcanic rocks are enriched in large ion lithophile elements
(LILE; Sr, K, Rb ve Ba) and depleted in high field strength elements (HFSE; Th, Ta, Nb ve Ce) and Nb, Ti, P and
Y. La/Nb values of Small Mt. Hasan and Keg¢iboyduran vary between 2.20-2.86 and 2.53-2.84 respectively. The

87 _ 86
Sr-Nd-Pb isotopic data of felsic and mafic volcanic rocks show similar and homogene values of Sr/ Sr
204

143 144 . 206 204 207
(0.70492-0.70519), Nd/ Nd (0.51260- 0.51270) and Pb isotope ( Pb/ Pb: 18.28-18.69, Pb/ Pb:
15.62-15.64, 208Pb/204Pb1 38.86-38.89) compositions. When all of these data evaluated together with partial
melting models, the magma which produces Small Mt. Hasan and Keg¢iboyduran stratovolcanoes was formed
with partial melting of 6-15% spinel lherzolite. Crustal contamination (AFC and magma mingling) processes
contributed significantly to the evolution of magma. This data also indicate that Plio-Quaternary volcanism were
derived from lithospheric mantle (EMII) enriched by previous subduction event(s) as a result of post-collisional
extension in Central Anatolia.

Keywords: Central Anatolia, Small Mt. Hasan, Ke¢iboyduran, volcanism, Sr-Nd-Pb isotope
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TRAKYA BOLGESI’NDEKI GEC MiYOSEN BAZALTIiK LAVLARINDAKI
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Kuzeybat1 Anadolu’da Trakya bdlgesinde yiizeyleyen Hacikdy ve Karatepe alkali bazaltlar1 i¢erisinde ultramafik
manto ksenolitleri yer almaktadir. Bazaltik lavlar ve dayklarla yiizeye tasinan ultramafik ksenolitlerden elde
edilecek petrografik ve petrolojik veriler iist manto bilesimini, yapisini ve ergime siireglerini anlamakta énemli
rol oynamaktadir. Bu calismada, Trakya bolgesi’ndeki olivin bazaltlarda bulunan peridotit ksenolitlerinin
petrografisi ve elde edilen yeni ana-iz element, Sr-Nd-Pb izotop verileri sunulacaktir.

Hacikdy ve Karatepe bazaltlarinda bulunan peridotit ksenolitlerinin modal bilesimleri, ksenolitlerin spinel-diinit
(%90 olivin, %5-10 spinel) ve spinel-harzburjit (%70-80 olivin, %20-30 ortopiroksen, %5-10 spinel) bilesiminde
olduklarini ortaya koymaktadir. Ksenolitlerde, magmatik dokular cogunlukla korunmus olup protograniiler doku
yaygindir. Peridotit ksenolitleri ortalama %1.15-2 Al,Os ve %42-43 MgO (mg#: 85-90) ve %1.22 CaO
igeriklerine sahiptir Ksenolitler hafif nadir toprak elementleri (LREE) agisindan zenginlesmis ve agir nadir
toprak elementleri (HREE) agisindan tiiketilmistir. Spinel-diinit ve spinel-harzburjit ksenolitlerinden alinan
olgiilmiis ortalama 8'Sr/®Sr izotop degeri 0.703891, 3Nd/*“Nd degeri ise 0.513160’tir. 2°°Pb/?**Pb degeri
18.476 ve 27Pb/?%Pb degeri 15.553’tiir. Bu calismadan elde edilen gerek petrografik gerekse jeokimyasal ve
izotopik veriler, literatiirde benzer bilesimdeki spinel-diinit ve spinel-harzburjit ksenolitlerinden elde edilen Sr-
Nd-Pb izotop bilesimleri ile uyumludur ve KB Anadolu'da Ge¢ Miyosendeki genislemeli rejim ile iliskili
kabuksal incelmenin sonucu olarak kita-alti zenginlesmis litosferik mantonun ergimesi ile olustuguna isaret
etmektedir.

Anahtar Kelimeler: Manto ksenoliti, peridotit, Trakya, petrojenez
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ABSTRACT

Ultramafic xenoliths have been observed within the Hacikdy and Karatepe alkaline basalts in the Thrace Region
of NW Anatolia. The petrographic and petrological data obtained from the ultramafic xenoliths that are brought
to surface via basaltic lavas and dikes represent the composition, structure and the melting processes of the
upper mantle. In this study, we present new petrographical and geochemical studies including major-trace
element and Sr-Nd-Pb isotopic characteristics on the peridotite xenoliths and host basalts of Thrace region.

Modal composition analysis from the peridotite xenoliths in the Hacikéy and Karatepe basalts indicates spinel-
dunite (90% olivine, 5-10% spinel) and spinel-harzburgite (70-80% olivine, 20-30% orthopyroxene, 5-10%
spinel) compositions. The peridotite xenoliths have an average Al,O3 content of 1.15 wt. %, and MgO content of
42.43 wt. %. Average CaO content is 1.22 wt.%. The xenoliths are enriched in light rare earth elements (LREE)
and depleted in HREE. The magmatic textures of xenoliths are mostly preserved and they show protogranular
texture. The measured average 8'Sr/®Sr ratio from the peridotite xenoliths is 0.703891, and “*Nd/***Nd value is
0.513160. The 2°Pb/2%Ph value is 18.476 and 2°"Pb/?**Pb value is 15.553. The combined data from previous
studies with Sr-Nd-Pb isotope compositions and observed petrographical, geochemical and isotopic
characteristics of spinel-dunite and spinel-harzburgite xenoliths are correlated and they indicate an enriched
subcontinental lithospheric mantle beneath NW Anatolia; which appears to have contributed to the Late
Miocene alkaline volcanism, as a result of crustal thinning associated with extension in NW Anatolia.

Keywords: Mantle xenolith, peridotite, mantle, Thrace, petrogenesis
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Taranaki baseni Yeni Zelanda’nin kuzeyinde yer alan ve Yeni Zelanda’da ki hidrokarbon iiretimi gergeklesen tek
sedimanter basendir. Maui petrol ve gaz alani Taranaki kiyr boyunun 35 kilometre giineyinde bulunmaktadir.
Maui Alani 3000 metre derinlikte bulunmakta olup 157 kilometre alan hidrokarbon igermektedir. Bu ¢alismada
sismik yorumlama ve kuyu logu yorumlamasi baz alinmustir. iki boyutlu ve ii¢ boyutlu sismik data ve kuyu
datasinin yorumlanmasindan sonra kuyu datasinin ortalama verileri alinmigtir. Bu ¢aligmalar sonucunda ii¢
boyutlu fasiyes modellemesi yapilmis olup fasiyes modellemesi, porozite ve permeabilite gibi petrofiziksel
parametrelerin modellemesinde de kullanilmistir. Daha gercekei sonuglar alabilmek i¢in her parametre 1000 defa
tic boyutlu sekilde modellenmis olup bu sonuglarn aritmetik ortalamasi alinmistir. Fasiyes modellemesi
rezervuar modelleme i¢in oldukca dnemli ¢linkii petrofiziksel parametreler direkt olarak fasiyes modellemesi ile
iligkilidir. Porozite ve permeabilite rezervuar modelleme acisindan oldukg¢a 6nemli iki faktér olmasina ragmen
bu calismada efektif porozite de modellemesi de yapilmistir ¢iinkii efektif porozite birbirleri ile baglantili bosluk
oranii igermektedir. Yapilan modellemelere gore litoloji ¢ogunlukla kumtasi ve kiltagimdan olusmaktadir az
miktarda kirectast ve silttagi da icermektedir. Porozite bazi derinliklerde yiizde 30’un iizerinde goriilmektedir ve
bu oran rezervuar kayaglar icin oldukga yiiksek bir oran olarak degerlendirilmistir. Yapilan analizler sonucu
efektif porozite orani yiizde 15 ile 25 arasinda degismektedir bu oranda olduk¢a iyi bir oran olarak
goriilmektedir.

Anahtar Kelimeler: Rezervuar modelleme, fasiyes modellemesi, porozite analizi, permeabilite analizi
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ABSTRACT

The Taranaki Basin is in the west part of the North Island of New Zealand. Only hydrocarbon producing
sedimentary basin in the New Zealand is Taranaki Basin which is included in this study. The Maui oil and gas
field are located 35 km from the south Taranaki coastline. Maui-A and Maui-B are the two primary structural
closures at this area. Presently, the field has the largest hydrocarbon reservoir which includes the area of
157m*and the depth of 3000m. In this study, seismic and well log interpretation is performed. The 2D/3D
seismic surveys and well data are used in the Maui — B field. In this study, first of all, seismic and well log
interpretation are performed and well logs are upscaled. Based on these studies, facies modeling is evaluated
and furthermore, well log data and facies modeling are utilized to generate petrophysical parameters such as
effective porosity, permeability, and net to gross ratio. To produce an accurate result, 2000 3D models from
each of the parameter are obtained and the mean of each 1000 model set is calculated. Facies modeling is
significant for reservoir modeling because the petrophysical properties are extremely related with the type of
facies. The distribution of porosity and permeability is compelled by facies knowledge. Porosity and
permeability are the most important variables for reservoir modeling. It mostly focuses on effective porosity
because of employing only interconnected pore volumes. Lithology contains majorly sandstone and claystone
and the small amount of limestone and siltstone is available according to the facies analysis. Porosity is
observed more than 30% at some depths, moreover, this value classifies the porosity of the area as very good
level. The effective porosity varies from 15% to 25% with respect to petrophysical analysis. This also presents
that the effective porosity is at very good level.

Keywords: Reservoir modeling, facies modeling, porosity analysis, permeability analysis
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Ulasim igin yola gereksinim insanlik tarihi kadar eskidir. Anadolu gibi yiizey sekli olan gelismis iilkelerde
demiryolu ve denizyolunun ulasimdaki payi, karayolunun payindan ¢ok daha fazladir. Dolayisiyla demiryolu
¢agdas ulasimm baginda gelmektedir. Tiirkiye’nin turizm bagkenti olan Antalya’ya da yakisir bir ulagim
sistemidir. Giinliik trafigin ¢cok yogun oldugu Antalya merkez ile Alanya ilgesi arasinda da bu sistemin hayata
gegmesi turizm, tarim ve ticarete de canlilik katacaktir.

Bu calismada, Antalya merkezi ile Alanya ilgesi arasinda onerilen hizli tren gegkisinin jeoteknik incelemeleri
yapilmistir. Tiinel ve viyadiikler gecki boyunca ana sanat yapilarini olusturmaktadir. Bu nedenle jeoteknik
incelemeler, her iki ana sanat yapisi igin ayr1 ayr1 yapilmistir. Dolgu yiiksekligi ve yarma derinligi 10 m’nin
altinda tutulmaya c¢alisilmistir. 10 metreden daha yiiksek dolgularda koprii tercih edilirken, 30 metreyi asan
yarmalarda da ag-kapa tiineller tercih edilmistir. Gegkide 2 adet tiinel yer almaktadir. lk tiinel Km 38+000 - Km
38+249 — 39+346 arasinda, 1097 m uzunlugundadir ve ortalama derinligi 97 m’dir. Km 116+265 — 117+679
arasindaki ikinci tiinel ise, 1414 m uzunluga ve 81 m’lik bir ortalama derinlige sahiptir. Km 42+196 — Km
43+449 arasinda yer alan gegkideki tek viyadiik 1253 m uzunlugunda, 21 yiiksekligindedir.

Anahtar Kelimeler: Hizli tren, jeoteknik, tiinel, Alanya, Antalya
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ABSTRACT

The necessity of road for transportation is as old as human history. In developed countries which have
morphology like Anatolia, the portion of railway and marine transportation in main transportation systems is
much higher than the portion of highway. Therefore, the railway is one of the main modern transportation. It is
also a worthy transportation system to Antalya which is the tourism capital of Turkey. The daily traffic between
the city center of Antalya and Alanya district is very busy. So, this system will add vitality to tourism, agriculture
and trade as well.

The geotechnical investigation of proposed high speed rail route between the center of Antalya and Alanya
district were carried out in this study. Tunnels and viaducts are the main structures throughout the route. For
this reason, the geotechnical investigations were carried out separately for both main structures. It was tried to
keep the filling height and cut depth below 10 m. Bridges were preferred where the fill heights are more than 10
m; cut-and-cover tunnels were preferred where cuts heights are more than 30 m. There are 2 tunnels in the
routh. The first tunnel, between Km 38+000 - Km 38+249 — 39+346, has 1097 m length with 97 m depth. The
second one, between Km 116+265 — 117+679, has 1414 m length with 81 m depth. The length of single viaduct
in the project, located between Km 42 + 196 - Km 43 + 449, is 1253 m with 21 m height.

Keywords: High-speed rail, geotechnic, tunnel, Alanya, Antalya
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Bu ¢alisma Mersin ili, Tarsus Ilgesi, Boztepe Mahallesi, Cevlik Bolgesinde meydana gelen biiyiik 6lgekli
heyelanin bolgede olusturdugu olumsuzluklart gidermek, bu o6lgekteki bir heyelanin olusum nedenlerini
verileriyle ortaya koymak, varsa yapilan hatlari gidererek gelecekte tekrar ayni hatalara diisiilmesini dnlemek
amaciyla yapilmistir.

Adana baseninde yer alan bolgedeki killi malzeme iizerinde heyelanin tetiklenmesinde rol oynadig: diisiiniilen
indeks ozellikleri arastirilmistir. Kayma direnci agisindan bilyiikk 6nem arz eden su igerigi, kuru birim hacim
agirlik optimum su igeridi, plastisite indisi, kivam limitleri, tane boyu dagilimlar1 heyelan &ncesinde ve
sonrasinda birbirleriyle karsilagtirilmistir. Kil boyu malzemenin yogun oldugu bélgede bilingsiz yapilan agag
kesimleri, eski bir heyelan bolgesi olan caligma alaninda durayliligi ve dayanimi negatif yonde etkilediginden
killerin indeks 6zellikleri bilyiik 6nem tagimaktadir.

1. derece deprem bolgesi olusu, bolgenin eski bir heyelan bdlgesi olusu, son yillarda degisen mevsim normalleri
ve en bilyiik tutucu etmenlerden olan orman alaninin agag kesimleriyle azaltilmasi, dayanimi ve stabiliteyi direkt
olarak etkilemistir. Zeminler icerisindeki indeks Ozelliklerin heyelan Oncesi ve sonrasindaki su igeriginin
degismesi dolayisiyla buna bagli indeks dzelliklerin degisiminin belirlenmesi biiyiik 6nem tagimaktadir.

Anahtar Kelimeler: Heyelan, indeks 6zellik, Tarsus
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ABSTRACT

This study was carried out, to reveal the causes of formation of a landslide and to prevent undertaken mistakes
in the future in order to solve the disadvantages of large scale landslides which is formed in province
Mersin/Tarsus at Boztepe quarter.

The index features which are thought to play a role in triggering landslides in Adana have been investigated on
the clayey material. Water content which is very important part of landslides, dry unit weight, weight optimized
water content, plasticity index, consistency limits, grain size distributions are compared with before and after
landslides. Unconsciously undertaken tree cuttings in the region where the clay material is concentrated, the
stability in the area of an old landslide region are effected negatively where the index characteristics of clayey
very important.

The formation of the linear earthquake zone, the formation of an old landslide region, the changing seasonal
norms in recent years and the reduction of forest areas by tree cuttings which are the biggest conservative

factors directly affected the stability. Since the water content in the soils before and after the landslide change, it
is very important to determine the change of the index properties.

Keywords: Landslide, index property, Tarsus
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Istanbul’un alansal ve niifus olarak artan ihtiyaglarmi karsilamak iizere cesitli boyutlarda yeralt1 yapilari sehrin
farkli yerlerinde insa edilmektedir. Bu yapilar ¢oklukla Istanbul’da genis alanlar kaplayan Paleozoyik istif
igerisinde yapilmaktadir. Bu insaatlarda, asir1 sdkiilmeler, beklenmeyen deformasyonlar vb. gesitli jeolojik
kokenli sorunlarla kargilagilmig ve karsilagiimaktadir. Benzer sorunlara Camlica Cami’ne ulasimin saglanmasi ve
bolgedeki trafigin rahatlamasi i¢in kazilmakta olan Camlica Cami ulasim tiinellerinde de rastlanmaktadir.

Bu c¢alisma kapsaminda, Camlica Cami Ulagim Tiinellerinin T2 kolu (km:0+795-1+066) ile Yaklasim
Tiinelindeki (km:0+275-0+308) kazi ve destek caligmalar1 ile meydana gelen jeo-miihendislik sorunlar
degerlendirilmeye calisilmistir. S6z konusu tiineller istanbul Paleozoyik istifinde yer alan Kurtkdy, Aydos ve
Gozdag Formasyonuna ait kaya birimleri icerisinde acilmaktadir. Bu birimler cesitli seviyelerde kiriklanmalar
gostermekte olup farkli ayrigsma derecelerine de sahiptirler. Ayrica yer yer cesitli bilesimdeki dayklar tarafindan
kesildigi de g6zlenmistir. Bu nedenlerden dolayi, tiinel galigmalari sirasinda, onceden Onerilen kazi-destek
sistemlerinin yer yer yetersiz kalmasi nedeniyle farkli kazi-destek sistemleri uygulanmis ve bu yeni destek
sistemlerinin de uygun duraylilik kosullarini saglayamadigi bolgeler oldugu tespit edilerek bir iist seviyede
destek sistemleri uygulanmistir. Bu ¢aligmalar sirasinda genel olarak, asir1 sokiilme, tiinel icerisine dogru gelisen
deformasyonlar ve su girislerinin temel sorunlar oldugu belirlenmistir. Tiinel ilerleme hizina, durayliligina ve
dolayisiyla maliyetine etki eden bu sorunlarin degerlendirilmesinde, bdlgede yapilan onceki jeoloji ¢alismalar
ve calisma sirasinda elde edilen jeolojik bulgular, tiinel kazisi sirasinda karsilagilan birimlerin kaya dzellikleri ile
kaya kiitle 6zellikleri degerlendirilmistir. Ayrica, kazi ve destek uygulamalari ile tiinel i¢i gozlemler birlikte
kullanilarak, iki boyutlu sonlu elemanlar ydntemi (Phase2D yazilimi) yardimiyla sayisal analizler
Genellestirilmis Hoek-Brown yontemini esas alarak gergeklestirilmistir. Sayisal analizler yardimiyla, asir
sokiilmelerin oldugu ve olmadigi aynalara ait elastik-plastik zon sinirlar1 ve kalinliklar1 degerlendirilmistir.
Boylece yeralti kaya yapisininin durayliligi icin smir kaya kiitle kosullar1 tariflenmeye ¢alisilmistir. Ayrica
detayli olarak degerlendirilen tiinel kesimlerinin jeolojik enine kesit modelleri giincellenmis ve meydana gelen
asir1 sokiilmelerin jeo-miihendislik nedenleri tartisilmistir.

Calisilan tiinel kesimi i¢in, meydana gelen miihendislik jeolojisi kdkenli sorunlarin baslica kaynaklarinin, 6n
calismalarda belirlenen kaya birimleri ve kaya kiitle 6zellikleri ile caligma sirasinda karsilasilan kaya birimleri ve
kaya kiitle ozelliklerinin tiinel ilerleme kisimlarinda farkli metrelerde karsilagilmasi, 6n caligmalarda
belirtilmeyen bazi farkli kaya birimlerinin tiinel i¢indeki varligi ve kaya ortamindaki ozellikle ezik zonlar ile
kaya kiitlelerinin ayrisma kosullarinin beklenenden daha olumsuz kosullar saglamasi seklindedir. Sayisal analiz
sonuglar1 ile arazide yerinde yapilan gozlemler ve Olciimler birlikte degerlendirildiginde, en yiiksek
deformasyonlarin yasanabilecegi plastik zonlarin ileri derecede-tamamen ayrigsmis, GSI degeri 20’nin altinda
olan kumtasi-kiltag1 ardalanmali seviyelerde olabiliecegi disiiniilmektedir. Ayrica Camlica tiinellerinde ve
Istanbul Paleozoyiginde sik¢a rastlanan arkoz birimleri icin 13GPa’dan diisiik elastik modiillii ve orta derecede
ayrismadan daha yiiksek ayrisma seviyeleri olan ve GSI degeri 50’nin altinda olan kaya kiitlelerinde 2.5-3m’lik
plastik zonlarin gelisebilecegi ortaya konmustur. Bunlara ek olarak, Camlica Tiinel 6rneginde de gozlendigi gibi
on jeolojik arastirmalarin mevcut jeolojik ve jeoteknik kosullarm anlasilmasi i¢in olduk¢a 6nemli oldugu bir kez
daha anlagilmistir. Istanbul Paleozoyiginde yapilacak tiim yeralti calismalarinda ilk arastirma kapsaminda
maliyeti oldukca diisiik olan 6n jeolojik ¢alismalarin deneyimli ekiplerce ve titzlikle yapilmasinin tiinel ingaa ve
isletme asamalarinda 6nemli ekonomik katk: saglayacagi unutulmamalidir.

Anahtar Kelimeler: Camlica Cami Ulasim Tiinelleri, istanbul Paleozoyik istifi, miihendislik jeolojisi, sayisal
analiz
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ABSTRACT

Construction of underground structures with varying dimension in different parts of Istanbul are being carried
out to meet the requirements of the city due to the increasing population and residential area. These structures
are constructed within the Paleozoic sequence, which covers large areas in Istanbul. Problems based on
geological features of the sites such as, overbreaks, unexpected deformations etc. were encountered and are still
being encountered during these constructions. Similar problems were also observed in tunnels being excavated
in Camlica Mosque transportation tunnels which is being constructed to provide transportation to the CAmlica
Mosque and to reduce the traffic in the region.

Within this context, excavation and support studies in T2 branch (km:0+795 — 1+066) and approach tunnels
(km:0+275-0+308) of Camlica Mosque Ttransportation Tunnels and the geo-engineering problems were
evaluated. These tunnels, are excavated within the Kurtkéy, Aydos and Gézdag formation of Istanbul Paleozoic
sequence. These units are fractured at different levels and exhibit varying weathering effects. Besides, dikes of
different compositions cut these units. For these reasons, during tunnelling as the previously recommended
excavation — support systems in preliminary studies were inadequate many additional support systems were
utilized. But even further supports were needed. During these studies, overbreaks, deformations and water
leakage were encountered as major problems. During the evaluation of these problems effecting tunnelling
speed, stability and thus the budget previous geological studies and recently observed geological features, rock
and rock mass properties of lithology in tunnel faces were considered together. Besides, excavation and support
application with observations in the tunnel were utilized together with the 2D finite element analysis regarding
the Generalized Hoek — Brown failure criterion. With the help of these numerical analysis the tunnel faces with
and without overbreaks were analysed and elastic-plastic boundaries and their thicknesses were evaluated.
Thus, the boundary conditions for stable and unstable conditions were defined. On the other hand, the
geological cross sections of the studied sections of the tunnel were updated and geo-engineering facts
influencing overbreak were discussed.

For the studied sections of tunnels, the main reasons of problems related with geo-engineering properties are the
inconsistent tunnel meters of predicted and actual rock types, rock mass properties absence of some rock units
and sheared zones in preliminary studies. The synthesis of numerical analysis and observations on site suggest
that, the most deformation prone areas are sandstone-siltstone sections with completely — highly weathered
zones and a GSI value of below20. Besides plastic zones about 2.5-3m can be formed in arkosic sandstones rock
masses which are frequently found in Istanbul Palaeozoic sequence being of moderately to highly weathered and
having Young’s modulus value below 13GPa and a GSI value below 50. Additional to these findings it is very
clear that the preliminary geo-engineering studies are extremely important in project and design stage of any
kind of underground rock structures.

Keywords: Camlica Mosque transportation tunnels, Istanbul Palaeozoic sequence, engineering geology,
numerical analysis
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Bu ¢aligmada, Biiyiikk Menderes grabeninde kesfedilmis olan jeotermal kaynaklarin en énemlilerinden biri olan
Germencik Jeotermal Sisteminin jeolojik, jeokimyasal ve hidrojeolojik modelinin ortaya konulmasi
amaglanmistir. Calisma alani, Aydin ilinin 30 km batisinda yer almaktadir. Menderes Masifi Metamorfitleri
genel olarak, gnays, kuvarsit, mermer ve sistlerden olugsmaktadir. Bugiine kadar gecirmis oldugu deformasyonlar
nedeniyle oldukga catlakli ve kirikli bir yapiya sahip olan birim igerisinde 6zellikle mermer ve kuvarsit diizeyleri
metamorfizma etkisi ile daha da pekiserek suyla ayrismaya karsi daha dayaniml bir hale gelmistir. Calisma
sahasinda toplanan jeotermal su drneklerinin major iyon analizleri Schoeller ve Piper diyagramlar1 kullanilarak
degerlendirilmistir. Suda bulunan anyon ve katyonlarin kokeni ise kimyasal analiz sonuglarma gore
aciklanmustir. Degerler, sicak su orneklerinin ayni yerde kiimelendiklerini gostermektedir. Kaynak suyunda
yapilan jeokimyasal analiz sonuglarina alkali elementlerin miktar1 (Na*+K*) toprak alkali elementlerin miktarina
gore (Ca**+Mg*?) gore daha fazla bulunmustur, dolayisiyla Piper diyagramina gore degerler, 2. bolgede
bulunmaktadir. Analiz sonuglari, en fazla bulunan iyonlarin sodyum ve bikarbonat iyonlari oldugunu ortaya
koymustur. Kaynak suyunun fasiyes tipi iseNa-HCOjz olarak tespit edilmistir. Sahadaki jeotermal akiskan
sicakliklar1 1600 C-1700C arasinda degismektedir. 80 ve 2H izotop analiz sonuglarma gore inceleme alanindan
alman tim sicak su Ornekleri meteorik kdkenlidir. Kokeni meteorik olan sularin yeraltinda dolasim yolu
uzadik¢a radyoaktif bozunmaya ugramasi nedeniyle Trityum (*H) degerlerinin diisiik olmas1 beklenir. Calisma
sahasmda bulunan sularin Trityum ((H) degerleri diisiik, iletkenlikleri ise yiiksektir. Buna gére Germencik sicak
sularinm akiferle temas siiresinin olduk¢a uzun oldugu sdylenebilir.

Anahtar Kelimeler: Jeotermal sular, izotop, hidrojeokimya, Germencik-Aydin
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ABSTRACT

The purpose of the study is to make up geological, geochemical and hydrogeological model of the Germencik
Geothermal System, which is one of the most important geothermal resources discovered in Biiyiik Menderes
Graben. The study area is located 30 km west of Aydin province. The Menderes Massif metamorphites are
generally composed of gneisses, quartzites, marbles and schists. The fractured marble and quartzite levels in the
units have become more resistant to alteration because of the metamorphizm affect. Major ion analyzes of the
geothermal water samples collected during the study are evaluated using Schoeller and Piper diagrams. The
anion and cations found in water are explained according to chemical analysis results. The values indicate that
hot water samples are clustered in the same place. The results of geochemical analysis in study water show that
amounts of the alkali elements (Na * K *) are found more than amount of the alkaline elements (Ca *2 + Mg *2),
so the values according to Piper diagram are in region 2. The results of the analysis revealed that the most
abundant ions are sodium and bicarbonate ions. The facies type of the source water is determined as Na - Ca -
Cl - HCO;. Geothermal fluid temperatures in the study area range from 1600C to 1700C. According to the 2O
and 2H isotope analysis results, all hot water samples taken from the study area are meteoric origin. It is
expected that a low value of the Tritium (3H), because of the radioactive decay of the underground water
originated meteoric, which have a long way. It is evaluated that Tritium (3H) value of working waters is low and
their conductivity is high. According to this, it can be said that the contact time of the Germencik hot waters to
the aquifer is very long.

Keywords: Geothermal waters, isotope, hydrogeochemistry, Germencik-Aydin
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Kahramanmaras merkezinin giiney batisindaki Dongele ve Hartlap sicak ve soguk su ¢ikislari, Kahramanmaras
i¢in donemli su kaynaklaridir. Bu ¢alismanm amaci, sdzkonusu sicak ve soguk su kaynaklarini hidrojeokimya,
izotop jeokimyasi ve tibbi jeoloji yoniinden arastirilmasidir. Dongele ve Hartlap sicak ve soguk su kaynaklar
tabaninda cakiltaslar1 bulunan Eosen yaslt birimler ile kiregtagi ve killi kirectaglarindan olusan Orta Miyosen
yash birimler icerisinde gozlenmektedir. Su kalitesine mevsimsel etkinin olup olmadigini belirlemek igin bir yil
boyunca her ay su drneklemesi yapilmistir. Su 6rnekleri iistiinde gesitli su kalitesi tayin parametreleri (sicaklik,
pH, iletkenlik, alkalinite, anyon-katyon ol¢iimleri, metal derisimleri ve ¢o6ziinmiis oksijen miktar1) ve ayrica bazi
gevresel izotop degerleri (**O, 2H and H) analiz edilmistir. Elde edilen sonuglar sézkonusu su kaynaklarinm
igilebilirligini ve sulama suyu agismdan kullanilabilirligini incelemek igin kullanilmgtir.

Anahtar Kelimeler: Kahramanmaras, Dongele, Hartlap, cevresel izotop, jeotermal, su kalitesi
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HYDROGEOCHEMICAL CHARACTERISTICS OF HOT WATER RESOURCES
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ABSTRACT

Hot and cold water sources around Ddngele and Hartlap (in the southwest Kahramanmaras) are important
water sources for Kahramanmaras. The aim of this study is to characterise these hot and cold water sources in
terms of hydrogeochemistry, isotope geochemistry and medical geology. Hot and cold springs are located in the
Eocene units that have conglomerate at the bottom and in the Middle Miocene aged limestone and clayey
limestones. Water samples were collected monthly over a year to observe if there is any seasonality on the water
quality and various physical and chemical water quality parameters (e.g. temperature, pH, electrical
conductivity, dissolved oxygen, anion- cation concentrations and metal concentrations,), as well as
environmental isotopic compositions (e.g. 0, 2H and *H) were measure on these water samples. Obtained
results were used to evaluate the water quality of these sources for drinking water and irrigation purposes.

Keywords: Kahramanmaras, Dongele, Hartlap, environmental isotopes, geothermal, water quality
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Bu c¢alismada Goktepe’de (Ermenek-Konya) bulunan fluoritlerin kdkeninin ortaya konulmasi amaglanmuistir.
Goktepe Fluoritleri Permiyen yagli Dumlugdze Formasyonunun Mizziali kiregtaslari ile Alt Triyas yasli Haydar
Formasyonuna ait birimlerinin gegislerinde gozlenirler. Goktepe Fluoritlerinin olusumlart yaygin bir sekilde
rekristalize kirectaglarinin igerisinde bulunmaktadir. Goktepe Fluoritlerinin REE dagilimi grafiklerle tanimlanip
jeokimyasal ozelikleri arastirilmistir. Fluoritlerin REE igerikleri 0.01 ile 0.40 ppm arasinda degismektedir.
Goktepe Fluoritleri nadir toprak element igerikleri fakir bir igerik sunmaktadir. Fluoritlerin Tb/La- Th/Ca
diyagramindaki konumu cevherlesmenin sedimanter evrede meydana geldigini gostermektedir. Bu fluoritler
formasyon sularm etkisi altinda olusmustur. Fluoritlerin Yiiksek Degerlikli Katyonlar (HFS) ve Nadir Toprak
Elementler (REE) bakimindan yankayaglara gore fakir olmalari bu elementlerin cevher olusturan ¢ozeltilerden
etkilendiklerini gostermektedir. Eu ve Ce anomalilerinde; Eu negatif, Ce pozitif anomali gostermesi diisiik
sicaklik (T) ve diigiik f Oz ortamin oldugunu isaret eder. Sc/Eu vs Sr, (La/Yb)n—(Eu/Eup)n, Sr—(Eu/Eup)n, Sc—
SREE, (Tb/Yb)n—(La/Yb)n,Th/Ca-Tb/La olusturulan diyagramlar Goktepe Fluoritlerinin kokenleri hakkinda
onemli bilgiler sunmaktadir.

Anahtar Kelimeler: Fluorit, nadir toprak elementi, jeokimya, Goktepe, Ermenek, Tiirkiye
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ABSTRACT

This study is aimed to demonstrate the origin of Géktepe Fluorites (Ermenek - Konya). Goktepe Fluorites were
observed in the transition between the Mizzia sp. bearing limestones of Permian Dum/ugdéze formation and units
of Lower Triassic Haydar Formation. Goktepe Fluorites are commonly hosted by the recrystallized limestones.
Geochemical properties of the Géktepe fluorites have been investigated by characterizing their rare earth
element (REE) distributions defined by graps. The REE contents of fluorite samples are ranging between
0.01and 0.40 ppm — The Goktepe Fluorites are presenting a poor REE contents. Positions of fluorite samples in
Th/La vs. Th/Ca diagram indicate that the mineralization was evolved during the sedimentary stage. They were
likely formed by the contribution of formation fluids. Relatively poor contents of Highfield strength elements
(HFSE) and REE of the fluorites to their hostrocks indicates the influence pf mineralization forming fluids on
these elements. The negative anomalies of Eu and positive anomalies Ce indicate low temperature (T) and low
fO. conditions during formation. In addition, Sc/Eu vs Sr, (La/Yb)n—(Eu/Eup)n, Sc—SREE, (Tb/Yb)n—(La/Yb)n,
Th/Ca-Th/La diagrams also provide important information about the origin of the Goktepe Fluorites.

Keywords: Fluorite, rare earth elements, geochemistry, Goktepe, Ermenek, Tiirkiye
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Bu calismanin amaci, Adiyaman ili sinirlart igerisinde yer alan Yedioluklar ve Kozan bdlgesinde igme suyu
kaynaklarmin hidrojeokimya, izotop jeokimyasi ve tibbi jeoloji yoniinden arastirilmasidir.  Adiyaman
merkezinin kuzeydogusunda 6nemli bir su potansiyeline sahip olan bdlgede 6nemli goriilen 8 tane igme suyu
kaynag1 yer almaktadir. Ust Jura-Alt Kretase yasli Kogali Kompleksi ana akifer niteliginde olup Yedi oluklar ve
Kozan bdlgesinin igme suyu kaynaklarmm &nemli bir bolimii bu akiferden saglanmaktadir. Bolgeden bir yil
boyunca farkli mevsimlerde ve yagisli/kurak donemlerde alinan su Ornekleri {izerinde; izotop analizleri
kapsammda IRMS metodu ile O, 2H (Déteryum) ve IAEA metodu ile *H (Trityum) analizleri yapilmustir.
Kaynaklarin su kalitesini belirlemek amaciyla, su kalitesi tayin parametrelerinden sicaklik, pH, iletkenlik,
alkalinite, iz element derigimleri, anyon-katyon 6l¢iimleri ve metal derisimleri, iyon kromatografisi (ICP-MS) ve
ICP-OES kullanilarak gerceklestirilmistir. Elde edilen sonuglar dogrultusunda, incelenen su kaynaklarmin
icilebilirlik ve sulama suyu acisindan kullanilabilirligi incelenen su Kkalitesi parametreleri yoniinden
degerlendirilmistir.

Anahtar Kelimeler: Adiyaman, gevresel izotop, Kozan bolgesi, su kalitesi, Yedi Oluklar
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ENVIRONMENTAL ISOTOPES OF DRINKING WATERS IN YEDI OLUKLAR-
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Yusuf URAS?, Yagmur UYSAL®, Mehmet Nihat YILMAZ?
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ABSTRACT

The aim of this study is to investigate the drinking water sources of the Yedioluklar and Kozan in terms of
hydrogeochemistry, isotope geochemistry, and medical geology. This region which is situated of the southwest of
Adiyaman has eight different drinking water sources. The Upper Jurassic —Lower Cretaceous Kog¢ali complex
forms the productive aquifer that supplies drinking water to the above region. Samples were collected from this
region monthly, and some physical and chemical water quality parameters (temperature, electrical conductivity,
dissolved oxygen, pH, nitrate, sulphate, phosphate, turbidity etc.), and environmental isotopes such as 20, 2H
and 3H were measured. According to the results obtained from the study, we evaluated water quality of these
sources in terms of availability as drinking water and irrigation.

Keywords: Adiyaman, environmental isotopes, Kozan, water quality, Yedi Oluklar
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Sirnak ili yerlesim alani i¢ersinde bulunan yapilarin temellerinde karsilasilan uygun olmayan zemin ve kaya
kosullarindan dolayr 6nemli hasarlar olusmus ve onemli maddi hasarlar ortaya ¢ikmugtir. Sirnak’da bina
temellerine etki eden olumsuz kosullarin baginda heyelan, fay, ayrisma, yetersiz tagima giicii, oturma, sorunlar1
oldugu belirlenmistir. Bu olaylarda baslica heyelan, maden ocagi isletmeciligi, 6liimlere ve maddi hasarlara
sebep olusmustur. Sirnak li Siliiriyen, Devoniyen, Permokarbonifer, Tirias, Jura-Kretase, Ust Kretase-Paleosen,
Paleosen-Alt Eosen, Orta Eosen-Liitesien, Ust Miosen, Pliosen (karasal), Neojen (kismen karasal, kismen
denizel), Pleistosen (eski aliivyon),Holosen (yeni aliivyon) ile bazalt-dolerit piiskiirmesi ve serpantin sokulumu
mevcuttur. Bu jeolojik istifte Eosen yash kirectaslarinda ayrigsma, siireksizlik 6zellikleri ve dayklar jeolojik
sorunlar yaratmaktadir. Germav Formasyonu na ait killi tabakalar yerlesim birimlerinde heyelan olusturmustur.
Ayrica bu Germav Formasyonundaki marn, killi kumtagi mercekli diizeylerde depremin etkisinde yerlesim
birimlerindeki zeminlerde farkli oturmalar ve sismeler meydana getirmistir. Ayrica, Kuvaterner ¢dkellerine ait
aliivyon katmanlar yetersiz tagima giicii olusturmaktadir ve oturma sorunu olusturmustur. Kazilardan (temel
kazis1, komiir ocagi) kaynaklanan jeoteknik sorunlar da bulunmaktadir.

Bu calismada Sirnak ili yerlesim alanindaki jeoteknik zemin etiitleri ile bina zeminlerinin iyilestirilmesi
amaglanmistir. Calisma neticesinde yeralti suyu kontrolii de Onerilmektedir. Yeni kentsel doniisim

yapilandirmasi ile yeni yapilacak konutlarin bu hususa uygun insa edilmesi gerekir.

Anahtar Kelimeler: Sirnak, kentsel déntisiim, zemin iyilestirme, jeoteknik parametreler, jeolojik etiit
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GEOTECHNICAL INVESTIGATION ON FOUNDATION SOIL OF SIRNAK
RECONSTRUCTION AREA- THE IMPROVEMENT OF SOIL FOR BUILDING
FOUNDATIONS

Yildirim TOSUN?, Yakup ANIT®
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ABSTRACT

Strnak provincial field of urbanization has suffered from serious damages due to unfavorable ground and rock
conditions encountered in building foundations in years. The negative conditions affecting the ground conditions
in urbanization area of Surnak province were ascertained by the case of landslides and the ground damages of
fault, weathering, inadequate bearing capacity, sitting problems. In these events, mainly landslide, mining
operations, mortalities and property damage were caused. In the region, Pliocene, Upper Cretaceous-
Paleocene, Paleocene-Lower Eocene, Middle Eocene-Lutetian, Upper Miocene, Pliocene (terrestrial), Neogene
(partly terrestrial, partly marine), Pleistocene (former alluvium ), Holocene (new alluvium) aged formations
mainly layered till 100m depths as controlling ground geotecnical parameters. The basalt-dolerite eruption
and serpentine intrusive were seen. In this geologic sequence, the Eocene aged limestones are characterized by
weathering, discontinuity and dykes. There were landslides over the clayish layers of Germav formation, ground
growth in the marl, clayish sandstone levels in the formation caused different settlements. The swells of alluvium
of Quaternary sediments caused inadequate bearing capacity and settlement problems. There were also
geotechnical problems arising from excavation (basic excavation, coal mine).

In this study, the improvements the geotechnical conditions of soil of rebuilding site foundations was
investigated in the settlement area of Sirnak province by geotechnical tests. The control of underground water
effect was also recommended as a result of the study. Regarding the ground of urbanization reconstruction area,
the improvements for foundations must be practiced against to these disabilities.

Keywords: Surnak, reconstruction, soil improvement, geotechnical parameters, geological study
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Bu calismada, Malatya ilinin kuzeyinde, Arguvan-Parcikan civarindaki komiirlerin kullanimlar1 sonucunda
olusacak potansiyel cevresel etki ve risklerin degerlendirilmesi amaglanmistir. Arguvan-Pargikan koyi
civarindaki  komiirler (alt-bitiimlii B/C komiirlesme derecesinde) yaklasik kalmligt 2 m olan,
limnik/limnotelmatik ¢okelim sartlarinda olusan, baslica tek bir komiir damarindan olusmaktadir ve civardaki
yerlesim yerlerinde evsel 1sitma ve kiiciik sanayi tesislerinde kullanilmaktadir. Petrografik incelemelere gore
incelenen kdmiiriin organik bilesimi daha ¢ok hiimik maseraller (gelinitler) ve daha az oranlarda ise inertinit ve
liptinitik maserallerden, Mineralojik bilesimi ise baslica kalsit ve kil minerallerinden olusmustur. Arguvan-
Parcikan komiiriiniin bilesiminde egemen olarak SiO,, CaO, ikincil olarak da Fe,Os, Al,Os, ve ¢ok diisiik
degerlerde TiO,, P,Os belirlenmistir. Sh, As, Ba, Be, B, Cd, Cl, Cr, Co, Cu, F, Pb, Hg, Mn, Ni, Mo, P, Se, Ag,
TI1, Th, Sn, V, U, ve Zn gibi elementler ¢evresel etki bakimindan ¢ok énemlidir. Ozellikle As, Ni, Co, Pb, Zn, Se,
U ve Be gibi element oranlar1 Arguvan-Parcikan komiirlerinde diinya ortalamasinin iistiinde, Th, U, V, Mo, Cu,
Sb, Hg ve Pb ise altindadir. Analitik verilere gore Arguvan-Parcikan kdmiirlerinin evsel 1sitma veya endiistriyel
islemlerde kullanilma sansi bulunmamaktadir. Kullanilmasi durumunda onemli gevresel etkiler, 6zellikle hava
kirliligi ve saglik sorunlarma yol agacaktir.

Anahtar Kelimeler: Kémiiriin gevresel etkileri, Malatya, Arguvan, Tersiyer komiirleri, iz element, organik
petrografi
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ABSTRACT

In this study, it is aimed to evaluate the potential environmental effects and risks that will arise as a result of the
use of coal in the Arguvan-Par¢ikan area north of Malatya. Around Par¢ikan village (subbituminous B/C in
rank), only one coal seam occurring in limnic / limnotelmatic depositional conditions with a thickness of
approximately 2 m. are currently being exploited in simple underground mining and used in the domestic
heating and small industrial facilities in the vicinity. According to petrographical determinations, the organic
fraction of the investigated coal is mostly comprised of humic-group macerals (gelinites), with small percentages
derived from the inertinite and liptinite macerals. The mineral matter of this coal is comprised mainly of calcite
and clay minerals. The Arguvan-Pargikan coal consist mainly of SiO. and CaO, with secondary Fe;Os, Al;Os,
and minor proportions of TiO,, P,Os and other oxides. Elements, such as Sh, As, Ba, Be, B, Cd, ClI, Cr, Co, Cu,
F, Pb, Hg, Mn, Ni, Mo, P, Se, Ag, Tl, Th, Sn, V, U, and Zn, were reported to harmful environmental threats.
Several trace elements of environmental concern namely As, Ni, Co, Pb, Zn, Se, U and Be in Arguvan-Par¢ikan
coal are above the world averages, while Th, U, V, Mo, Cu, Sb, Hg and Pb concentrations are less than the
world average. On the basis of analytical data, there is no possibility that the Arguvan-Par¢ikan coals could be
used for residential heating or industrial applications; when used, they cause significant of environmental effects
especially air pollution and health problems.

Keywords: Environmental effects of coal, Malatya, Arguvan, Tertiary coal, trace element, organic petrography
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SULEYMANLI-ILICA (KAHRAMANMARAS) MEVKIii SOGUK SU
KAYNAKLARININ iZOTOPIK VE HIDROJEOKIMYASAL OLARAK
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Kahramanmaras merkezinin kuzey batisindaki Siileymanli-Ilica soguk su ¢ikislari, Kahramanmaras i¢in 6énemli
su kaynaklaridir. Bu ¢alismanin amaci, s6z konusu soguk su kaynaklarii hidrojeokimya, izotop jeokimyasi ve
tibbi jeoloji yoniinden arastirilmasidir. Siileymanli-Ilica soguk su kaynaklari orta-{ist miyosen yasli kumtasi ara
tabakali marn ardalanmasindan olusan Karatas Formasyonu igerisinden ¢ikmaktadir. inceleme alan1 dort soguk
su kaynagindan olugmaktadir. Su kalitesine mevsimsel etkinin olup olmadigmi belirlemek icin bir y1l boyunca
her ay su drneklemesi yapilmistir. Su 6rnekleri iistiinde cesitli su kalitesi tayin parametreleri (sicaklik, pH,
iletkenlik, alkalinite, anyon-katyon 6lgiimleri, metal derisimleri ve ¢oziinmiis oksijen miktari) ve ayrica bazi
gevresel izotop degerleri (0, 2H and 3H) analiz edilmistir. Elde edilen sonuglar séz konusu su kaynaklarmm
igilebilirligini ve sulama suyu agismdan kullanilabilirligini incelemek igin kullanilmigtir.

Anahtar Kelimeler: Kahramanmaras, Siilleymanl, Ilica, gevresel izotop, su kalitesi
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HYDROGEOCHEMICAL CHARACTERISTICS OF COLD WATER
RESOURCES SULEYMANLI — ILICA (KAHRAMANMARAS)

AY

Yusuf URAS?, Alican KOP?, Samet Ahmet PURDAS?, Ismail DINCER"
aKahramanmaras Siitcii Imam University, Geology Engineering Department, Kahramanmaras, Turkey
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ABSTRACT

The Siileymanli-1lica cold water sources north-west of Kahramanmaras center are important water resources for
Kahramanmarag. The aim of this study is to characterise these cold water sources in terms of
hydrogeochemistry, isotope geochemistry and medical geology. The Siileymanli-llica water sources are found in
Karatag Formation, which is composed of sandstone-interstratified marl intercalations of upper and middle
Miocene ages. Cold water samples were collected monthly over a year to observe if there is any seasonality on
the water quality and various physical and chemical water quality parameters (e.g. temperature, pH, electrical
conductivity, dissolved oxygen, anion- cation concentrations and metal concentrations,), as well as
environmental isotopic compositions (e.g. 0, 2H and 3H) were measure on these water samples. Obtained
results were used to evaluate the water quality of these sources for drinking water and irrigation purposes.

Keywords: Kahramanmarag, Siileymanii, Ilica, environmental isotopes, water quality
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Kahramanmaras merkezinin kuzey batisindaki Siileymanli-Ilica sicak su ¢ikislari, Kahramanmarasg i¢in énemli
su kaynaklaridir. Bu ¢aligmanim amaci, s6zkonusu sicak su kaynaklarmin hidrojeokimya, izotop jeokimyasi ve
tibbi jeoloji yoniinden arastirilmasidir. Siileymanli-Ilica sicak-su kaynaklari orta {ist Miyosen yasli kumtasi-ara
tabakali marn ardalanmasmdan olusan Karatas Formasyonu icerisinden ¢ikmaktadir. inceleme alan ii¢ sicak su
kaynagmdan olugmaktadir. Su kalitesine mevsimsel etkinin olup olmadigini belirlemek i¢in bir y1l boyunca her
ay su orneklemesi yapilmistir. Su 6rnekleri tistlinde cesitli su kalitesi tayin parametreleri (sicaklik, pH, iletkenlik,
alkalinite, anyon-katyon o6l¢timleri, metal derigimleri ve ¢oziinmiis oksijen miktar1) ve ayrica bazi ¢evresel izotop
degerleri (**0, 2H and ®H) analiz edilmistir. Elde edilen sonuglar sézkonusu su kaynaklarinm igilebilirligini ve
sulama suyu agisindan kullanilabilirligini incelemek i¢in kullanilmistir.

Anahtar Kelimeler: Kahramanmaras, Siileymanls, Ilica, ¢evresel izotop, su kalitesi, jeotermal
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HYDROGEOCHEMICAL CHARACTERISTICS OF SULEYMANLI-ILICA
(KAHRAMANMARAS) HOT WATER SOURCES

Yusuf URAS?, Alican KOP?, Selcuk YENIPINAR?, Ismail DINCER®
aKahramanmaras Siitcii Imam University, Geology Engineering Department, Kahramanmaras, Turkey
®Nevsehir Haci Bektas Veli University, Geology Engineering Department, Nevsehir, Turkey
(yuras@ksu.edu.tr)

ABSTRACT

The Siileymanli-Ilica hot water sources north-west of Kahramanmaras center are important water resources for
Kahramanmaras. The aim of this study is to characterise these hot-water sources in terms of hydrogeochemistry,
isotope geochemistry and medical geology. The Siileymanli-llica hot water sources are found in Karatag
Formation, which is composed of sandstone-interstratified marl intercalations of upper and middle Miocene
ages. Hot water samples were collected monthly over a year to observe if there is any seasonality on the water
quality and various physical and chemical water quality parameters (e.g. temperature, pH, electrical
conductivity, dissolved oxygen, anion- cation concentrations and metal concentrations,), as well as
environmental isotopic compositions (e.g. 20, 2H and 3H) were measured on these water samples. Obtained
results were used to evaluate the water quality of these sources for drinking water and irrigation purposes.

Keywords: Kahramanmaray, Siileymanii, Ilica, environmental isotopes, water quality, geotermal
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TOPRAKKALE (OSMANIYE) HARC VE SIVALARINDA
CARPICI MiKROSKOBIK (SEM) TESPITLER
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Toprakkale, Osmaniye batisinda, merkeze yaklasik 10 km uzakliktaki Kaletepe {izerine insa edilmis bir ortagag
kalesidir. Etkileyici goriiniimii ve giineyindeki Kisik Bogaz1 ile Akdeniz’e agilan ve gegmiste dnemli yerlesim
merkezleri ve medeniyetleri birbirine baglayan bir kavsak niteligindedir. Konumu itibariyle giiniimiize dek
bir¢ok kez el degistiren kale, farkli mimari 6zellikleri bir arada barindirmaktadir. Bazalt kayalarindan olusan bir
temel iizerine insa edilen kale, i¢ kale ve bunu ¢evreleyen dig duvarlardan olusmaktadir. Kale duvar orgiilerinde
baglayici olarak kullanilan har¢ ve sivalar, genellikle kire¢ esasli olup, agrega olarak cogunlukla ofiyolit
cakillarmin kullanildig1 goriilmektedir. Genellikle saglam yapili baglayici igerisinde ayrica tugla ve keramik
kirmtilari, kali¢i pargalari, bazalt ve metamorfik cakillarmin yani sira, fosil kavkilari ile kitik katkilar
gozlenmistir. Bazi har¢ 6rneklerinde tanelerin etrafinda yogun kalsit ve silis bilesimli (6zellikle tugla ve keramik
orneklerinde) reaksiyon rimlerinin gelistigi goriilmektedir.

Harg ve siva 6rneklerinin SEM goriintiilemeleri ve EDX analizleri ile detay incelemelerinde, hamam ve sarniglar
gibi 1slak mekanlardan derlenen siva orneklerinin yiizey kesimlerinde, absorban 6zelligi ile bilinen 5-6 mikron
boyutunda genellikle filamentler seklinde, oldukca iyi korunmus disk goriiniimlii diatomlarm varligi tespit
edilmistir.

Kale igindeki konumu, 6zenli mimarisi ve estetik dokusu ile belirgin K yapisi, 1 metreye ulasan boyutta
genellikler kaligilerden olusan duvar taslariyla oriilmiistiir. Bu iri bloklarmn &zellikle pencere kesimlerinde,
sadece st yiizeylerindeki 1 cm den daha az kalinlikli harg ile tutturulduklari goriilmektedir. Kuvvetli
baglayiciligi ile kenar ve alttan destek olmaksizin tutabilen bu harglarin analizinde, farkli kristal formlu tuz
bilesiklerinin varligi saptanmistir. Har¢ orneklerinin genelinde gézlenen ofiyolitik gakillarda, serpantin gurubu
lizardit, antigorit ve krizotil mineralleri yogun olarak goériilmektedir. Serpantinlerdeki elek dokusu ve lifsi yap1
belirgindir. Baglayicinin hazirlanmasi siirecindeki karistirma esnasinda lifsi yapidaki krizotil tanelerinin igneler
seklinde harg iginde gelisiglizel dagildiklar1 goriilmiistiir. Bu 6zelligi ile zamanla baglayiciligi zayiflayan harg
icinde serbestlesen ignelerin solunmasimnin saglik agisindan risk barindirdigmi sdylemek miimkiindiir.

Anahtar Kelimeler: Toprakkale harg ve sivalari, SEM ve EDX analizi, diatom, krizotil
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SIGNIFICANT NEW FINDINGS OF THE DETAILED SEM ANALYSIS OF THE
TOPRAKKALE MORTARS AND PLASTERS
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Avcilar, TR-34320 Istanbul, Turkey
(iyilmaz@istanbul.edu.tr)

ABSTRACT

Toprakkale, is a medieval castle built on Kaletepe, about 10 km from the center, to the west of Osmaniye. The
castle, which has been handover many times until today due to its impressive appearance and its location open
to the Mediterranean Sea through the Kisik Gorge to the South and connecting important settlements and
civilizations in the past, contains a combination of different architectural features. Built on a base of basalts, the
castle consists of an inner castle and the outer walls surrounding it. The mortar and plaster that are used as
binders in the walls of the castle are usually lime, and ophiolite pebbles are mostly used as aggregate. In
addition to the brick and ceramic fragments, caliche fragments, basalt and metamorphic pebbles, fossil shells
and tows have been observed in the strong binder. Some mortar specimens contain reaction rims mainly
composed of calcite and silica (especially in the brick and ceramic samples) around the grains.

SEM and EDX analyses and detailed investigations of the mortar and plaster samples have been carried out.
The presence of well-preserved disc-shaped diatoms, 5-6 microns in size, colonized in the shape of filaments,
and well known for their absorbent properties has been identified on the surface of plaster specimens collected
from wet sites such as baths and cisterns.

It is seen that in K structure, distinctive with its position in the castle, and architectural and aesthetic texture,
caliche blocks, up to 1 meter in size, are used as wall stones. These large blocks, especially in the windows, are
only adhered to the top surfaces of less than 1 cm thick mortar. Salt minerals in different crystal forms have been
determined in the analysis of these mortars, which can hold blocks with strong bonding although these blocks
are not supported by the edge and lower surface. Of the ophiolitic pebbles commonly observed in the mortar
specimens, lizardite, antigorite, and chrysotile were found as serpentine minerals. Sieve texture and fibrous
structure are conspicuous in serpentines. Chrysotile fibers are appeared to be randomly dispersed in the form of
needles because of mixing process during the preparation of the binder. With this feature, it is seen that the
needles which are released in time have a risk of health if inhaled.

Keywords: Toprakkale mortars and plasters, SEM and EDX analysis, diatom, chrysotile
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Metamorfik masifler (Malatya-Keban), ofiyolitler (Goksun, Ispendere, Kémiirhan) ve granitoyidler (Esence,
Dogansehir, Baskil) Giineydogu Anadolu orojenik kusaginin Geg¢ Kretase-Miyosen evriminde 6nemli bir yer
tutmaktadir. So6zii edilen tektono-metamorfik ve magmatik birimler Giineydogu Anadolu orojenik kusaginda
Nap zonu igerisinde yer almakta olup, Neotetis okyanusal baseninin Geg¢ Kretase’den itibaren kapanmasi
sirasinda giineye dogru hareket ederek Geg Eosen’de Maden Kompleksi lizerine bindirmislerdir. Metamorfik
masifler ve ofiyolitler Geg Kretase ve Erken-Orta Eosen yasli granitoyidler tarafindan kesilmislerdir.

Geg Kretase yasli Goksun ofiyoliti kuzeyden ve giineyden Malatya metamorfikleri tarafindan sinirlanan bir
tektonik pencere icerisinde dogu-bati uzanimli olarak Goksun-Afsin (Kahramanmaras) arasinda yiizeylemeler
sunmaktadir. Géksun ofiyoliti tektonik pencere icerisinde taban dokanagmda Orta Eosen yasli Maden Kompleksi
tizerine bindirmis olarak gozlenmektedir. Ofiyolitik istif tabandan tavana dogru ultramafic-mafik kiimiilatlar,
izotrop gabbro, levha dayklar1 ve volkaniklerden olusmaktadirlar. Plajiyogranitik intriizyonlar levha dayklari
icerisinde goriilmektedirler. Ultramafik ve mafik kiimiilatlar verlit, olivinli gabbro ve gabrolardan olugmaktadir.
izotropik gabbrolar baslica gabro, diyorit ve kuvarsh diyorit ile temsil edilmektedir. Bu kayaglar graniiler ve
simplektik doku sunmaktadirlar. Goksun ofiyolitinde izotrop gabbro levha dayk gecisi ¢ok iyi korunmus olup,
izotrop gabbro mercekleri levha dayklari icerisinde gozlenebilmektedir. Levha dayklar:1 tabanda kalmliklar1 10
cm ile 1 m arasinda degisen tekil dayklar ile baslamakta olup, iist seviyelerde daha yogun sekilde
goriilmektedirler. Levha dayklar1 diyabaz ve mikrodiyoritler ile temsil edilmekte olup, subofitik ve entersertal
doku sunmaktadirlar. Volkanik kayaclar hem yastik yapili hem de lav akintilar1 halinde yiizlekler
sunmaktadirlar. Volkanik kayaglar bazalt, andezit, dasit ve riyolitler ile temsil edilmektedirler. Kondrite gore
normalize edilmis nadir toprak element ve N-MORB’a gore normalize edilmis ¢oklu element diyagramlari
Goksun ofiyolitine ait okyanusal kabuk kayaclarinin okyanus i¢i yitimle iligkili bir ortamda olustuklarmi isaret
etmektedir. Bolgede goézlenen Esence granitoyidine ait kayaclar baslica granit, aplit ve granodiyoritlerden
olugsmaktadir. Granitoyid kayalari hem ofiyolitleri hem de Malatya-Keban platformunu kesmektedirler.
Granitoyid kayaglar1 jeokimyasal 6zellikleri bakimindan kalkalkalen karakter sunmaktadirlar. Kondrite gore
normalize edilmis nadir toprak element ve okyanus ortasi sirt1 granitlere gore normalize edilmis ¢oklu element
diyagramlar1 bu kayaglarin yay ortaminda olustugunu isaret etmektedir.

Goksun (Kahramanmaras) bolgesinde gozlenen ofiyolit, granitoyid ve Toros platformu arasindaki arazi iliskisi
ve jeokimyasal 6zellikleri; (a) Geg¢ Kretase’de Giiney Neotetis okyanusal baseninde kuzeye dogru olan okyanus
ici yitime bagli olarak okyanusal kabugun yitim zonu {izerinde olustugunu, (b) sonrasinda Toros aktif kita
kenarmnm giineye dogru olan nap hareketine bagl olarak Goksun ofiyolitini tektonik olarak iizerledigi ve (c)
Aktif kita kenar1 boyunca (Goksun ofiyoliti ve Malatya-Keban platformu) bu iki birimin Esence granitoyidi
tarafindan kesildigini isaret etmektedir. Bu calisma Cukurova Universitesi Bilimsel Arastirma Projeleri Birimi
(Proje No: FYL-2015-4774) tarafindan desteklenmistir.

Anahtar Kelimeler: Ofiyolit, granitoyid, aktif kita kenar1, Toroslar, Neotetis
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OPHIOLITE — GRANITOID RELATION AND THEIR TECTONIC
SIGNIFICANCE IN GOKSUN (KAHRAMANMARAS) REGION
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ABSTRACT

Metamorphic massifs (Malatya-Keban), ophiolites (Géksun, Ispendere, Komiirhan) and granitoids (Esence,
Dogansehir, Baskil) are important tectonic elements for the Late Cretaceous-Miocene evolution of the Southeast
Anatolian orogeny. These tectono-metamorphic and magmatic units are located within the Nappe zone and were
tectonically transported towards south due to closure of the Southern Neotethyan oceanic basin since Late
Cretaceous and thrust onto the Maden Complex in Late Eocene. Metamorphic massifs and ophiolites are
intruded by Late Cretaceous and Early-Middle Eocene granitoids.

The Late Cretaceous Goksun ophiolite, tectonically bounded by the Malatya metamorphics on the north and
south, crops out in the E-W trending tectonic window between Géksun and Afsin (Kahramanmaras). The Goksun
ophiolite within the tectonic window is observed as tectonically overlying the Middle Eocene Maden Complex.
Ophiolite body is represented, from bottom to top, by ultramafic to mafic cumulates, isotropic gabbro, sheeted
dykes and volcanics. Plagiogranitic intrusions are seen within the sheeted dykes. Cumulate rocks consist of
verlit, olivine gabbro and gabbro. Isotropic gabbro unit is mainly characterized by gabbro, diorite and quartz
diorite. These rocks exhibit granular and symplectite textures. Isotropic gabbro-sheeted dyke complex transition
in the Géksun ophiolites is well preserved and lenses of the isotropic gabbros are observed within the sheeted
dykes. The sheeted dykes having thickness between 10 cm to 1 m start as isolated dykes at the bottom and are
very wide-spread in the upper parts. The sheeted dykes display subophitic to intersertal textures and are
composed of diabase and microdiorite. The volcanic rocks crop out as lava flows and pillow lavas. The
volcanics are characterized by basalt, andesite, dacite and rhyolite. Chondrite-normalized rare earth element
and N-MORB-normalized multi element diagrams suggest that the crustal rocks of the Goksun ophiolites formed
in a subduction related environment. The Esence granitoid in the region consists of granite, aplite and
granodiorite. The granitoid cross cut both the Malatya-Keban platform and the ophiolitic rocks. Geochemical
features of the granitoid rocks indicate that they are calcalkaline in character. Chondrite-normalized rare earth
element and ocean ridge granite-normalized multi element diagrams suggest that the granitoid formed in an arc
setting.

The field relations and geochemical characteristics of the ophiolites, granitoid and Tauride platform in the
region indicate that (a) oceanic crust formed above an intraoceanic subduction zone due to north-dipping
subduction of the Southern Neotethyan oceanic basin in Late Cretaceous, (b) afterwards the Tauride active
margin tectonically overlies the Géksun ophiolite as a result of nappe emplacement to south, (c) The Géksun
ophiolite and the Malatya-Keban platform were intruded by the Esence granitoid along the Tauride active
margin. This study is supported by Cukurova University Scientific Research Unit (Project No: FYL-2015-4774).

Keywords: Ophiolite, granitoid, active continental margin, Taurides, Neotethys
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Bu calismada, Kale Tepe (Osmaniye) {izerindeki tarihi Toprakkale’nin oturdugu alanin jeolojisi ve kalenin yapiminda
kullanilan duvar taslarinin petrografik 6zellikleri incelenmistir.

Toprakkale ve civari, Arap, Afrika ve Anadolu Levhalarini birbirinden ayiran kenet kusagi ve transform faylar
boyunca Misis-Andirin litolojilerini ve Iskenderun-Hatay havzasina ait genellikle kirmntili birimleri kapsamaktadir.

Giineyde iri bloklu siitunsu bazaltlarin goriildiigii Kale Tepe agirlikli olarak lav akimtilarinin olusturdugu masif
goriintimlii bazaltlarin yani sira, (6zellikle kuzeyde) yer yer bol gozenekli bazalt ciiruflarindan olugmaktadir. Kale
Tepe batisinda, tepe yamacmin asagi kesimlerinde Aslantas Formasyonunun kumtasi-seyl tabakalari mostra
vermektedir. Genellikle kayalik zemine herhangi bir temel kazilmaksizin oturtulan iri bazalt bloklarla insa edilen
kalenin kuzey, dogu ve giiney yamacinda temel kayalar1 gériinmesine karsin, kale i¢i ve batida kismen diisiik egimli
yamagta yasam topragi ile mostranin ortiilii oldugu goriilmektedir.

Duvar orgiilerinde genellikle dogal geometrik formlar1 ve dayanimlari itibariyle duvar yapimina elverisli ve temini de
kolay olan siyah renkli bazaltlar ve de 6zellikle siitunsu bazaltlar tercih edilmistir. Kalede estetik dokunun 6n planda
tutuldugu kisimlarin yani sira bazi pencereler ve duvar orgiilerinde estetik ve diizey belirteci amagh kali¢i kayalarinin
kullanildig1 gérilmektedir.

Tuglalar ise duvar orgiisii taslar1 olarak genellikle kapali mekanlarda tercih edilmistir. Ozellikle kalede hamam olarak
kullanilan M yapisinda ve kale mimarisi agisindan estetik dokusu ile belirgin G yapisinda kullanilmislardir.

Kalenin diger bir yapt malzemesi ise, ¢apraz tonoz ortiilii B yapis1 kemer ayaklarmin tabaninda ve i¢ kale bur¢larinin
girisinde, benzer kotlarda ve konumlarda ve yaklasik ayni boyutlarda olan ve diizgiin kesilmis, muhtemelen bolgedeki
baska bir mimari yapidan alindig: diisiiniilen devsirme mermer bloklardir.

Genellikle 1,5 metre genisligindeki duvarlarmn, i¢ ve dis cephe duvar orgiisii ile bunlarin arasmimn &rgii olmaksizin
gelisi giizel doldurulan yigma seklindeki ara diizeyden olustugu goriilmektedir. Cift cidarli duvarin i¢ dolgu taglarinin
yuvarlak yapisi ve litolojilerinden dolayr bu taslarin genellikle kalenin yakin civarlarindaki akarsularin tasidigi
malzemeler oldugu anlasilmaktadir. Bunlar genellikle metamorfik ¢akil ve bloklarin yani sira (kuvarsit, fillat, sist),
Kizildere ve Aslantas Formasyonlarina ait kumtasi bloklari, ofiyolitik gakil ve bloklar ile Mesozoyik kirectaslari,
bresik dokulu dolomitik kirectaslari ve duvar 6rgiisii olmayacak ebat ve sekilsizlikteki bazaltlardir. Ayrica bolgedeki
yikintilardan toplanildig: diisiiniilen tugla ve keramik pargalar1 gibi kaba malzemelerinde gelisigiizel sekilde dolguda
kullanildig1 goriilmektedir.

Anahtar Kelimeler: Toprakkale zemini, duvar taslar
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ABSTRACT

In this study, the geology of the area where the historical Toprakkale resides on Kale Tepe (Osmaniye) and the
petrography of the wall stones used in the construction of the castle are studied.

Toprakkale and its vicinity include Misis-Andirin lithologies and mostly clastic units of the Iskenderun-Hatay
basin along the suture zone and transform faults separating the Arab, African and Anatolian Plates from each
other.

Kale Tepe, where large blocky columnar basalts are seen in the south, is mainly composed of massive basalts
formed by lava flows, as well as partly porous basalt (scoria), mainly in the north. The sandstone-shale strata of
the Aslantas formation are outcropping in the lower parts of the hill slope to the west of Kale Tepe. Although the
basement rocks are seen on the north, east and south slope of the castle which built with large basalt blocks that
are usually placed on rocky ground without any foundation excavation, in the castle and on the
lower angled west slopes of the castle the outcrop is covered by the soil that belongs to human life.

Black colored basalts, mainly columnar basalts, which are suitable for wall construction due to their natural
geometric forms and strengths and easy to procurement, have been preferred in wall masonry. It is seen that
calcrete is used in the castle, especially where the aesthetic texture is important as well as in some windows and
wall frames, for purpose of aesthetic and specifying key levels.

Bricks are usually preferred as wall stone indoor. They are used mainly in the structure of M which is used as a
bath and in the structure of G which has an aesthetic texture with respect to the architecture of the castle.

Another type of structural material observed at the base of cross-shaped vaulted B structure’s arch legs and in
similar elevations and locations and about the same size at the entrance of the Inner Castle towels is the marble
blocks, which are used as spolia.

The walls of the castle are 1.5-2 m thick and consist of 3 sections. These are inner and outer dressed stone walls
and rubble core between them. Because of the rounded structure and lithology of the filling stones of the wall of
two leaves, it is understood that these stones are materials carried by the rivers in the vicinity of the castle.
These are generally metamorphic pebbles and blocks (quartzite, phyllite, schist), sandstone blocks belonging to
Kizildere and Aslantas formations, ophiolitic pebbles and blocks and Mesozoic limestones, brecciated dolomitic
limestones and also basalts with no size and shape. It is seen that coarse materials like brick and ceramic
fragments collected from ruins in the region are used as filling material.

Keywords: Toprakkale ground, wall stones
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Bu ¢alisma kapsaminda incelenen alan Orta Toros’larin KB-GD uzanimli pargasi olan jeolojik olarak
problemleri tam olarak anlagilamamis Alanya Masifi icerisinde yer almaktadir. Caligma alan1 ¢evresinde Antalya
Birligi’ne ait Ordovisyen-Alt Devoniyen yasli ve Permiyen-Triyas yasli sedimanter kayaglar ile Kuvaterner yash
aliivyonlar bulunmaktadir. Literatiire gore ¢alisma alani igerisindeki formasyonlar ise Cakmak, Bigkici ve
Camlica forsmansyonlari olarak isimlendirilmektedir.

Bigkici formasyonu, ¢alisma alaninin yiiksek boélgelerinde Zeytin Dagi yakinlarinda yer almaktadir. Bu
formasyon stratigrafik olarak Cakmak formasyonun {izerine agisal olarak uyumsuz gelmektedir. Barit
cevherlesmeleri bolge igerisinde KD-GB dogrultulu, KB egim yonlii olup santimetre kalinligindan, 4-6m'ye
kadar kalinliga, 50-100 metreye kadar ulagan uzunluga sahiptir. Baritin kimyasal formiilii BaSO. olup %65,70
BaO, %34,30 SO3 icermektedir. Gazipasa/Karalar Bolgesindeki toplam goriiniir barit rezervi 1.171.365 ton'dur.
Bickic1 formasyonunu kirli beyaz renkli ve kalin tabakal kiregtaslari temsil etmektedir. Calisma alani igerisinde
yan kaya¢ olarak dolomit ve galenit gozlenmektedir. Formasyon igerisinde galenitli barit cevherlesmeleri
goriilmekle birlikte cevherlesme zonlarina yakin kiriklarda dolomitlesmeler goriilebilmektedir. Calisma alaninda
barit cevherlesmeleri, Bigkici formasyonunun hakim oldugu bolgelerde goriilmektedir.

Anahtar Kelimeler: Barit, Gazipasa, Antalya
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ABSTRACT

Study area is located in geologically problematic Alanya Massive which is NW-SE directioned part of Middle
Taurus Mountains. There are Ordovicien-Lower Devonien and Permian-Triassic sedimentary rocks and
Quaternary aged alluvium formed in Antalya Unit around the study area. According to the literature formations
within the region named as Cakmak, Bigckict and Camlica formations, respectively.

Bigkict formation is placed on highlands of the study region around Zeytin Dagi. Bigckici formation is lie on
stratigraphically above Cakmak formation with angular unconformity. The barite mineralizations have NE-SW
direction, NW inclined direction, their thickness ranges from centimeter to 4-6 metres and they have a length
reaching 50-100 meters. Barite's chemical formula is BaSO4 and it contains %65,70 BaO, %34,30 SOs. The total
visible reserves of the deposits are 1.171.365 tons in Gazipasa/Karalar. This formation is represented by white
coloured, thick layered limestones. Dolomite and galenite are observed as a side rock in the study area. Barite
mineralization contains galenite can be observed in the formation and there is dolomitization through cracks
close to mineralization zones. Barite ores present mostly through this Bickici formation.

Keywords: Barite, Gazipasa, Antalya
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Antalya ilkenin hizli gelisen sehirlerinden biridir. Turizm, ticaret ve tarim agirlikli gecim kaynagidir ve
Tiirkiye’de en yiiksek niifusa sahip 5. kenttir. Doga giizelligi, kiiltiirel ve tarihi zenginlikleri gibi nedenlerle
niifus artisinin hiz kazanacagi da 6ngoriilebilmektedir. Doga giizelliginin olusumunda jeolojik ézelliklerinin yani
sira, su kaynaklart da 6nemli rol almaktadir. Ancak, yeralti ve yiizey sular1 agisindan oldukg¢a zengin olmasina
ragmen, niifus artist ve endiistriyel gelisimi gibi unsurlarin da artmasi nedeniyle sularin kullanim alanlari
sinirlanmistir.

Diiden Cay1 kaynaktan denize dokiildiigii noktaya kadar kimi zaman yeraltindan kimi zaman yiizeyden akan,
Antalya’nin 6nemli yiizey sularmdandir. Bu caligmada, Kepez Hidroelektrik Santrali ile denize dokiildigii
Diiden Selalesi arasindaki kismi ele alimmis ve yiizey suyundaki agir metal kirliligi arastirilmistir. Bu ¢alisma
igin sistematik olarak 24 su ornegi almmis; kimyasal analizleri yapilmis; Agir Metal Kirlilik indeksi (HPI)
hesaplanmis ve bu indeks kullanilarak smiflandirilmustir. Igme suyu icin kritik kirlilik indeks degeri 100 olarak
almmigtir. Bunun sonucunda 5, 6 ve 10 numarali su drneklerinde hesaplanan HPI degerinin 6ngoriilen kritik
degerin ¢ok tstiinde oldugu tespit edilmistir. Bu noktalarda kirletici kaynaklarinin arastirilmasi ve kokeninin
belirlenmesi gerekmektedir.

Anahtar Kelimeler: Yiizeysulari, agir metal Kirlilik indeksi (HPI), Diiden Cay1, Antalya
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ABSTRACT

Antalya is one of the rapidly developing cities of the country. Tourism, trade and agriculture are the main source
of income and it is the 5th largest city in Turkey. It can also be estimated that population growth will increase
for reasons such as nature beauty, cultural and historical riches. In addition to the geological properties, water
resources play an important role in the formation of nature beauty. However, although the area is quite rich in
terms of groundwater and surface waters, the usage of water is limited due to the increase in population growth
and industrial development.

The Duden Stream is a significant surface water of Antalya which sometimes flows over the ground sometimes
flows under the ground from the source to the downstream. In this study, the part of this stream, between Kepez
Hydroelectric Power Plant and Duden Waterfall, was considered and the heavy metal pollution in the surface
water was investigated. For this study 24 water samples were taken systematically; chemical analyzes were
made; the Heavy Metal Pollution Index (HPI) was calculated and this index was used for classification. The
critical pollution index value for drinking water is 100. As a result, the calculated HPI values in water samples
5, 6 and 10 are above the predicted critical value. It is necessary to determine the main source of the pollution
and its origin at these points.

Keywords: Surface waters, heavy metal pollution index (HPI), Duden Stream, Antalya
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Miihendislik projelerinin ingaasi sirasinda olusan kiitle hareketleri, projenin kismen veya tamamen degismesine,
harcanan zaman ve maliyetlerin artmasina neden olur. Ozellikle yol gibi ¢izgisel mithendislik projelerinde
meydana gelen heyelanlar, projeye ekonomik olarak ek maliyetler getiren iyilestirme yontemlerini zorunlu kilar.
Uygulanacak yontemlerin belirlenmesi ve uygun olanin se¢ilmesinde miihendislik jeolojisi 6nemli bir yere
sahiptir. Bu kapsamda; yapim calismalar1 devam eden, Kozan - Mansurlu karayolu iizerinde, Salmanli Koyii
yakinlarinda, 2014 yilinda meydana gelen heyelan incelenmis ve uygun iyilestirme yontemleri ortaya
konulmustur. Kiitle hareketinin, yapisal unsurlar ile sinirlandirilmig eski bir heyelan sahasi icerisinde gelistigi
saptanmistir. Yapilan toplam 144 m uzunlugunda 5 adet sondaj ile zemin profili idealize edilerek 3 kuyuda
yapilan inklinometre okumalar1 ile de kayma dairesinin derinligi saptanmistir. Heyelan Oncesi en kesitler
tizerinde yapilan geri analizler ve laboratuvar sonuglar birlikte degerlendirilerek, birimlerin Kalik Makaslama
dayanimim parametreleri de belirlenmistir. Olusturulan zemin modeli ile farkli iyilestirme yontemleri denenmis
ve mihendislik ekonomisi goz Oniine alinarak Fore kazik ile destek elemanlar1 kullanilarak heyelanin
iyilestirilmesine karar verilmistir. Ayrica depremli ve depremsiz durum goz oniine aliarak, kaziklarmn yerleri ve
derinlikleri de boyutlandirlmistir. Coziim olarak kabul edilebilir bir ek maliyet ile proje giizergahi
degistirilmeden uygun ¢6ziim saglanmistir.

Anahtar Kelimeler: Salmanl, kiitle hareketi, heyelan iyilestirme
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ABSTRACT

The mass movements that occur during the construction of engineering projects cause the project to change
partly or completely. Also, it leads to increase time and costs. Landslides, especially linear engineering projects
such as roads, requires improvement methods which bring additional costs economically to the project.
Engineering geology has an important place in determining the methods to be applied and selecting the
appropriate one. Within this scope, the landslide which occurred near Salman Village on Kozan - Mansurlu
highway in 2014 has been examined and the appropriate improvement methods have been determined. It has
been found that the mass movement develops in an old landslide area limited by structural elements. The soil
profile has been idealized with 5 drillings in a total length of 144 m and the depth of the slip circle has been
determined by the inclination readings performed in 3 wells. The back analysis on cross section before landslide
and laboratory tests results have been evaluated together and the residual shear strength parameters has been
determined. Different improvement methods have been tried on the landslide model created and it has been
decided to improve the landslide by using piles with support elements considering the engineering economy. In
addition, considering the state of static and dynamic condition, the locations and depths of the piles has been
also designed. An appropriate solution has been provided without changing the project route with an acceptable
additional cost.

Keywords: Salmanli, mass movements, landslide imrovement
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Amanos daglar1 ile Akdeniz arasida kurulmus olan Iskenderun, Akdeniz bélgesinin en dogusunda bulunan
Hatay’a bagh kérfez ilgedir ve yiiz 6lciimii 247 km?dir.Yaklasik 250 bin niifusu olan ilcede sanayilesme
yaygindir. Ulkenin en biiyiik demir-gelik isletmesi ISDEMIR, 1200 MWe kurulu giice sahip Atlas Termik
Santrali ve organize sanayi bolgesi ilce sinirlarindadir. Atlas termik santralinde yakit olarak ithal komiir
kullanilan tesiste sadece 2015’te 2.972.644,53 ton komiir tiiketilmistir. Iskenderun hava kalite olgiim
istasyonunun CO’ e bagh hava kirliligi verileri 2017 yil1 ilk geyrekte 627 ug/m?® olarak Slgiilmiistiir ve bu deger
kirlilik sinir degerine yakindir. Ilge sanayisinde ve termik santralde kullanilan filtre sistemleri ve ilge ormanlik
alanina ragmen olgiilen degerler yeni ve acil bir ¢dziim gerektirmektedir.

CCS (Karbon Yakalama ve Depolama) fosil yakit veya biyoyakit yakilmasi sonucu olusan karbona bagl
emisyonlarm yakalanip depolanmasi olarak adlandirilan giincel bir teknolojidir. Proseste yakalama iglemi nakil
ve depolamaya gore pahalidir. Bu nedenle termik santraller ve sanayi tesisleri gibi yogun emisyon saglayicilara
yakin kurulmasi daha etkilidir. Elektrik tireten santrallerde tutulan COjortalama maliyeti 11-57 US$/tCO..Bu
deger santral tiiriine, boyutuna, yakit tiiriine ve ¢ok sayida faktore bagl degisir. Atlas bir siiperkritik termik
santraldir. Hatay’da 1. Tiirkiye’de 13. biiyiik enerji santralidir. Tesisin 316,8 kg/s COgiiretimi vardir. Santral CO>
tedarikinde (tutulmasi) bdlgede uygun yerdir.

Tutulan karbon boru hatti ile uygun olan bolgelere nakledilebilir. Hatay’in Dértyol ilgesi ile Batman arasinda
511.119 m uzunlugunda petrol boru hatti bulunmaktadir. Santralden boru hattina tankerlerle taginan sikistirtlmis
COqbu hatla Batman’a nakledilebilir. Batmanda ise bulunan petrol kuyularinda gelismis petrol kurtarimi(EOR)
yontemi olan petrol kuyularinda COzenjekte edilerek kuyu dibinde kalip iiretilemeyen petrol iiretilebilir hale
getirilebilir. Batman Bati Raman bir agir petrol sahasidir ve halihazirda 90 km CO; depolama hatt1 mevcuttur.
Ayrica depolama i¢in Yenice’de bulunan tuz kavernalari da uygundur.

Anahtar Kelimeler: Iskenderun, CCS, boru hatlari, karbon, termik santral
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ABSTRACT

Iskenderun is established between the Amanos Mountains and the Mediterranean Sea and is the gulf of Hatay
that is the eastern of the Mediterranean region and has a surface area of 247 km2. Industrialization is
widespread in Iskenderun with a population of about 250000. ISDEMIR that is the largest iron and steel
company in Turkey, Atlas Thermal Power Plant with an installed power of 1200 MWe and the Organized
Industrial Zone is located at Iskenderun. In the Atlas Thermal Power Plant, fuel 2,972,644,53 tons of coal were
consumed in 2015. Air pollution data of Iskenderun CO is measured as 627 ug / m® in the first quarter of 2017
and this value close to the pollution limit value. The measured values require a new and urgent solution despite
the filter systems used in the industrial regions and thermal power plant and forest area.

CCS (Carbon Capture and Storage) is a new technology called capture and storage of fossil fuels or carbon-
related emissions resulting from the burning of biofuels. Capture progress is expensive compared to transport
and storage. For this reason, it is more effective to establish close to intensive emission such as thermal power
plants and industrial fields. The average CO, cost of electricity generating plants is 11-57 US $ / tCO,. This
value varies depending on the plant type, size, fuel type and vary of factors. Atlas is has a production of 316.8 kg
/ s CO.. The power plant is suitable for CO, supply (capture) place.

The captured carbon can be transported to the appropriate region by pipeline. There is an oil pipeline 511.119
m in length between Dortyol and Batman. Compressed CO2 transported by tankers to the pipeline from the Atlas
Power plant can be transported to Batman via this pipeline. Oil can be produced by injecting CO in oil wells,
which is an advanced oil recovery (EOR) method in the wells. Raman (West Batman) is a heavy oil field and
there is already a 90 km CO; storage field. Salt caves in Yenice (Adana) are also suitable for CO; storage.

Keywords: Iskenderun, CCS, pipeline, carbon, thermal plant
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Bu calismada, Hekimhan Havzasi’nda belirlenen Karadere petrol sizintis1 (kat1 bitiim) ve Ust Kretase yash
Hekimhan Formasyonu’nun seyl ve karbonath diizeyleri organik jeokimyasal veriler ile kokensel agidan
kargilagtirilmistir. Seyl 6rneklerinin TOC degerleri genel olarak diisiik (<% 0.5) olup, hidrokarbon kaynak kaya
potansiyelleri bulunmaz, ancak kirectaglarinda organik madde miktar1 ve tipi (Tip II-11l kerojen) kaynak kaya
potansiyeli icin uygundur. Hidrojen Indeksi, kirectaslarmda 0-629 mgHC/gTOC, seyllerde ise 0-42
mgHC/gTOC arasinda degisir. Ortalama Tmax (433 °C) ve %0.53 Ro degerine gore incelenen Ornekler
hidrokarbon tiiriimii i¢in olgunlasmamis-erken olgun asamadadir. Kati bitlim, yiizey ve/veya rezervuar
sartlarinda orta-yiiksek derecede bozunmaya ugramis, n-alkanlar bilyiik oranda yok olurken, diger bilesen
ozellikleri degismemistir. Biyomarker verilerine gore bitiim; Kretase ve 6ncesi yasli, yiiksek derecede indirgen,
normal tuzlulukta ve yiiksek bakteri etkinligi altindaki bir denizel ¢dkelim ortaminda, olgunlasmamis-erken
olgun bir karbonat kaynak kayadan olusmustur. Bu jeokimyasal veriler Ust Kretase yasli Hekimhan Formasyonu
kiregtaglar1 ile bliylik uyum gosterir ve bu bitiimiin kaynak kayasi olarak diisliniilmesine neden olur. Ancak
Hekimhan Formasyonu o&rneklerindeki organik zenginlesmenin yerli olmayan organik maddelerden
kaynaklanmasi bu sizitinin en azindan incelenen diizeydeki kiregtaslarindan olamayacagi sonucunu da
vermektedir. Bu nedenle Hekimhan Havzasinda, kiregtaglarinin daha derinlerde, olgunlagmanmn daha yiiksek
oldugu diizeylerde bir miktar petrol olusturdugu, bunlarin havza i¢cinde muhtemelen kisa mesafeli bir goc ile
tansiyon catlaklarina bagli olarak yiizeyledigi sonucuna varilmistir.

Anahtar Kelimeler: Dogu Anadolu Bolgesi, Hekimhan Havzasi, petrol sizintisi, biyo-bozunma, biyomarker,
organik jeokimya
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ABSTRACT

In the present study, the Karadere oil seep (solid bitumen) and Late Cretaceous shales and carbonates of the
Hekimhan Basin were correlated genetically through the means of organic-geochemical data. The TOC values
of the shale samples are generally low (< 0.5%) and there is no hydrocarbon source-rock potential; however,
the amount and type (type Il-111 kerogen) of organic matter within limestones are consistent with source-rock
potential. Hydrogen indices of limestone and shale samples from the Hekimhan Formation vary between 0 and
629 mgHC/g TOC, and between 0 and 42 mgHC/g TOC, respectively. On the basis of mean Tmax (433°C) and
0.53% Ro values, investigated samples are at the immature-early mature level with respect to hydrocarbon
generation. The solid bitumen has undergone a moderate to high degree of degradation at surface and/or
reservoir conditions, while n-alkanes have been largely destroyed, the other components remain unchanged.
According to biomarker data, the bitumen is pre-Cretaceous in age, reduced to a high degree, formed in a
marine depositional environment at normal salinity and under the influence of high bacterial activity and was
derived from an immature-early mature, carbonate source rock. These geochemical data are highly in
agreement with the Late Cretaceous limestones of the Hekimhan Formation, and these rocks may be considered
the source rock of the bitumen. However, this organic richness zones were sourced non-indigenous organic
material so, concluded that this seepage cannot be generated that at least examined this level of limestone. On
the basis of organic-geochemical evaluations, it has been determined that, in the Hekimhan Basin, some oil
developed in deeper, more mature intervals of the limestones, and that these were transported probably only a
short distance within the basin and became a really exposed in relation to tension fractures.

Keywords: Eastern Anatolian region, Hekimhan Basin, oil seeps, biodegredation, biomarker, organic
geochemistry
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