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ONSOZ

Ulkemizde maalesef Bati’da oldugu gibi uzun siire varlik siirdiirebilen sivil toplum 6rgiitii
ve o Orgiit tarafindan diizenli olarak yiiriitiilen bir etkinlik ya da basilan bir yayin bulmak
oldukca zordur. Tiirkiye Jeoloji Kurultaylar: bu tiirde yiiriitiilen az sayidaki etkinliklerden
biridir. Tiirkiye Jeoloji Kurumu ile 1947°de baslayan bu seriivenin tam 69 senedir siiriiyor
olmasi, lilkemiz kosullarinda gergekten biiyiik bir basaridir. Benim de bir donem yoneti-
minde yer aldigim Tiirkiye Jeoloji Kurumu daha sonra, kuruluguna katkilarda bulundugum
Jeoloji Miihendisleri Odasi ile gii¢lerini birlestirerek faaliyetlerini giiniimiizde kadar ulasti-
rabilmislerdir.

Jeoloji kurultaylari her zaman tilkemiz yer bilimcileri camiasi i¢in 6nemli platformlar ol-
mustur. Bir 6nceki ¢alisma doneminde elde edilen veriler ve sonuglar1 bu kurultaylarda bii-
yiik bir heyecanla tartisilmis, teoriler yeni arazi donemi dncesinde son bulgularla karsilas-
tirtlarak test edilme imkani bulmustur. Béylece her sezon adim adim ilerlenerek tilkemizin
karmasik dogal yapisi daha anlasilir hale gelmistir.

Biitiin bu dur durak bilmeyen ugraslarin temel gayesi elbette toplumun ekonomik ve sos-
yal refahina katkida bulunmak, kalkinmanin siirekliligini saglamak olmalidir. Gelinen nok-
ta itibartyla artik “bilim i¢in bilim” ya da “bilim adamu igin bilim” olarak 6zetlenebilecek
paradigma neredeyse tamamen yok olmustur. Toplumun gelismesine dogrudan katki sag-
lamayacak hig¢bir bilimsel ve teknolojik faaliyete tilkelerin ekonomik sistemleri i¢inde yer
bulunmamaktadir. Ozellikle gelismis iilkeler biitiin giiglerini, rakiplerinden iistiin olabilmek
i¢cin harcamaktadirlar. Yasam miicadelesi, iilkelerin en dncelikli konusu haline gelmistir.

Bu gelismelerin farkli birgok nedeninin bulunmasina karsin, en 6énemlilerinin baginda do-
gal kaynaklarmin jeopolitiginde yasanan gerginlik gelmektedir. “Uluslararasi politikalarin
cografyaya gore belirlenmesi”, ya da daha yaygin bir ifadeyle “kaynak savasi” olarak adlan-
dirabilecegimiz jeopolitika, 6zellikle miktarlar belirli bir rezerv ile sinirli olan ve yenilene-
meyen kaynaklarda yasanan sikintilarin artarak iilkelerin rekabet giiglerini olumsuz yonde
etkilemeye basladig1 donemlerde etkisini gostermektedir.

Gilintimiizde, uluslararas1 arenada goriilen ve diinya barisini ciddi 6l¢iide olumsuz yonde
etkileyen olaylarin temelindeki en 6nemli nedenlerden biri de 6zellikle enerji kaynaklarinin
jeopolitigindeki bu tiir gelismelerdir. Sanayi devriminin olugsmasini miimkiin kilarak insan-
l1g1n bugiinkii konumuna gelebilmesinde biiyiik katkilar saglayan geleneksel fosil yakitlarin
altin ¢caginin sonuna geldigimiz bu giinlerde, yeni dénemin enerji kaynagi ve enerji tekno-
lojilerine hakimiyet konusunda kiiresel ¢aplt siddetli bir rekabet yaganmaktadir. Donemin
basat giicii Amerika Birlesik Devletleri ve onun stratejik ortagi Kanada bu miicadeleyi kaya



gaz1 ve kaya petrolii gibi yeni teknolojileri gelistirerek elde ettigi geleneksel olmayan hidro-
karbonlarla agsmaya ¢alisirken, Rusya Federasyonu basta dogal gaz olmak iizere geleneksel
hidrokarbonlardaki iistiinligiinii sonuna kadar kullanmayi, enerjideki yeni diinya devi Cin
ise yerli kaynaklarindan komiirii ve yayginlastirma basarisin1 gosterdigi yeni teknolojiler
sayesinde yenilenebilir enerji kaynaklarini kullanmay1 tercih etmektedir. Gergek anlamda
enerji kaynag1 yoksunu bir cografyada yer alan Avrupa Birligi ise, enerji verimliliginin ge-
rekliligini vurgulayarak yerli ve yenilenebilir kaynaklara 6nem vermektedir.

Iste boyle bir donemde yer bilimleri daha da 6nem kazanmaktadir. Yapilan miicadeleler,
iilkelerin sert gili¢ (hard power) denilen askeri ve ekonomik araglar1 ve yumusak gii¢ (soft
power) denilen kiiltiirel ve siyasi araglar1 kullandiklari, uluslararasi iliskiler disiplini tarafin-
dan incelenen bir konu gibi goriinse de, aslinda bu miicadeleler yer bilimleri kapsaminda da
ele alinmaldir. Ulkeler kendi topraklarindaki enerji kaynaklarini biitiin sinirlar zorlayarak
sonuna kadar kullanma yoluna giderken, kaynak fakiri tilkeler de baska tilkelerdeki kaynak-
lar iizerinde yogun bir rekabete girmektedirler. Bu baglamda, yer bilimlerinin katkisina her
zamankinden daha fazla ihtiya¢ duyulmaktadir.

Ulkemizde ise kiiresel ¢apli bu gelismelerin yeterince farkina varildigi sdylenemez. Bunun
en dnemli gostergesi olarak, mezunlarin piyasa degerlerinin bir 6l¢iitii olarak kabul edebile-
cegimiz, vakif iiniversitelerinde egitimi verilen alanlara bakmak yeterli olacaktir. Ulkemizde
bulunan toplam 193 {iniversitenin yiizde 44’linii olusturan 76 vakif iiniversitesinde hemen
her alanda egitim mevcutken yer bilimleri alaninda tek bir 6rnek dahi bulunmamaktadir.
Veliler ¢gocuklarmin yer bilimi alanina yatirim yapmasini istememektedirler, yani yer bilimi
egitiminin piyasa degeri diistiktiir.

Bilim ve egitim alaninda giiniimiizde en gelismis iilke olan A.B.D.’ye bakildiginda ise, bu
iilkenin yer bilimi boliimiinii barindiran en kaliteli iiniversitelerinin sadece 4 tanesinin devlet
iiniversitesi, 6 tanesinin ise vakif liniversitesi veya 6zel iiniversite oldugu goriilmektedir.
Ote yandan, bu iiniversitelerin hicbirinde klasik jeoloji egitimi verilmedigi, bu kurumlarin
yukarida bahsedilen gelismelere paralel olarak yeniden sekillendirildikleri de not edilme-
lidir. Bizim de bu gelismelerin bir an 6nce farkina vararak gerekli degisimleri yapmamiz
gerekmektedir.

Bunun bir ilk adim1 olarak bu yilki 69. Tiirkiye Jeoloji Kurultayr’nin ana temasi “Dogal
Kaynaklarin Jeopolitikasi” olarak belirlenmistir. Bu 6nemli baglig1 vurgulamak i¢in kurulta-
yin ana konusmasi, Prof. Dr. Mustafa Aydin tarafindan verilecek olan “Uluslararast {ligkiler
Bakis Agistyla Dogal Kaynaklarin Jeopolitigi” baslikli sunum olarak belirlenmistir. Ayrica,
aymi konuda diizenlenen panelde de, Cetin Osman Budak (CHP), Prof. Dr. Beyza Ustiin
(HDP), Emin Haluk Ayhan (MHP), Salih Ozdemir (EPDK) ve Dr. Tufan Erdogan (JMO)
kurumlar1 adina goriiglerini paylasacaklardir.

Kurultay boyunca, 39 farkli oturumda 186 sozlii sunum ile 89 poster sunumu gergeklestiri-
lecektir. Bunun yani sira oturumlarda da kendi konularinda 8 ¢agrili konugmaci yer almak-
tadir. Kurultay Bildiri Ozetleri kitabina dahil edilen toplam 275 sunum, 41 farkli oturum
yiiriitiiciisii tarafindan biiyiik bir titizlikle se¢ilmistir. Oturumlarda ¢ok sayida ve kaliteli
bildirilerin sunulmasi, sunulan bildirilerin degerlendirilmesi ve siralanmasi, oturum bagkan-
larinin belirlenmesi agamalarinda gosterilen 6zen kurultayin kalitesini kesinlikle yiikselt-
mistir. Bildiri 6zetlerinin Tiirkce ve Ingilizce niishalarindaki diizeltmelerin yapilarak son
hallerine getirilmeleri de Dog. Dr. Kaan Sayit tarafindan yapilmistir.



Kurultaym bu duruma gelebilmesindeki en biiyiik katki siiphesiz ki Diizenleme Kurulu’nun-
dur. Diizenleme Kurulu’nda benimle birlikte ikinci Baskan olarak gorev yapan Prof. Dr.
Attila Ciner, Sekreterler Dr. Ziihtii Bat1 ve Muzaffer Siyako, Sayman Halil Ibrahim Yigit,
Sosyal ve Kiiltiirel Etkinlikler Uyesi Rengin Konuk ile Basin ve Halkla iliskiler Uyesi Dr.
Zeynep Elif Yildizer ve ilhan Ulusoy 6zverili ¢aligmalar yapmiglardir.

69. Tiirkiye Jeoloji Kurultayi’nin diizenlenmesi gérevini bize veren ve tiim bu siire¢ boyun-
ca yakin ilgi ve desteklerini esirgemeyen Tiirk Miithendis ve Mimar Odalar Birligi Jeoloji
Miihendisleri Odas1 Yonetim Kurulu, basta Yonetim Kurulu Bagkan1 Hiiseyin Alan ve Jeo-
loji Miihendisleri Odas1 Genel Sekreteri Serap Keskinler olmak iizere, biitiin deneyimlerini
bizlerle paylasmis, her konuda diizenleme kuruluna destek olmustur. Kurultayin ev sahip-
ligini yapma gelenegini siirdiirerek, bu yil da salonlarini tahsis eden Genel Miidiir Saymn
Yusuf Ziya Cosar’in sahsinda jeoloji biliminin ana kurumu Maden Tetkik ve Arama Genel
Midiirliigli (MTA) bizlere her zamanki destegini gostermistir.

Kurultay’a ¢ok degerli katkilarda bulunan biitiin bu meslektaglarimiza siikranlarimi sunar,

basarili bir kurultay gecirmemizi dilerim.

Prof. Dr. Volkan S. Ediger
69. Tiirkiye Jeoloji Kurultayr Baskani
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HIMALAYALAR’IN ZANSKAR MAKASLAMA ZONU
BOYUNCA TEKTONOMETAMORFIK EVRIMI, KB HINDISTAN

Seniha Oziim Basta®, Mary Leech”
“Tiirkiye Petrolleri, Arama Daire Baskanligi, Ankara, Tiirkiye
PEarth and Climate Sciences, San Francisco State University, 1600 Holloway Avenue,
San Francisco, CA 94132,USA

(obasta@tp.gov.tr)
oz

Hindistan ve Asya levhalari arasinda meydana gelen ¢arpisma, yaklasik olarak Paleosen-Er-
ken Eosen’de baslamis ve diinyanin en biiyiik aktif kitasal ¢arpisma zonu olan ~2500 km
uzunlugundaki Himalayalar’t meydana getirmistir. Himalayalar’in ii¢ ana tektonostratigrafik
biriminden biri olan ve ayni1 zamanda kristalin ¢ekirdegini olusturan Biiyiik Himalaya Sekan-
st (BHS), Bati Himalayalar’da Zanskar Makaslama Zonu (ZMZ) boyunca yiizeylemektedir.
BHS’ni1 olusturan kayaglarin cogunlugu, Himalaya ¢arpismasi ve Miyosen yiizeyleme donemi
boyunca metamorfizma ve yapisal deformasyona ugrayan yiiksek dereceli metamorfikler ile
bunlar1 kesen granitlerdir.

Caligma alanindaki metamorfikler ¢ogunlukla granat, stavrolit, disten gibi indeks mineraller
iceren metapellitlerdir. Saha ve petrografik incelemeler, dogudan batiya dogru metamorfiz-
ma derecesinin klorit-biyotit zonundan disten zonuna dogru arttigin1 ve Barroviyen tipi meta-
morfizmanin eksiksiz bir bigimde meydana geldigini ortaya koymaktadir. ilerleyen bolgesel
metamorfizma (M,), Himalaya orojenezi boyunca BHS kayaglarmin goémiilmesi ile, gerile-
yen bdlgesel metamorfizma (M,) ise ZMZ’nun ayrilma fay1 olarak tekrar faaliyete gegmesi
ve yiiksek dereceli metamorfiklerin yiizeylemesi ile iliskilidir. Makaslama zonu gostergeleri,
ZMZ boyunca GB yonlii bindirme fayinin KD yonlii normal fay tarafindan tizerlendigini orta-
ya koymaktadir. Mikrotektonik ¢alisma sonuglari, ZMZ’ndan uzaklastik¢a azalan gerilim ile
meydana gelen farkli deformasyon mekanizmalari ve sicakliklarina isaret etmektedir.

U-Pb zirkon yas analizi, M, evresinin sonu ve M, retrograsyonunun baslangici igin, ZMZ’ nun
genislemeli bir zon olarak tekrar aktif hale geldigi donemle de Ortiisen 21.6 + 2.7 to 17.2 +
5.3 Ma ve M, 'nin erken fazinda meydana gelen ge¢ donem domlasma evresi igin 19.9+0.9 Ma
yaslar1 vermektedir.

Caligma alanindan 6rneklenmis metapellitler i¢in olusturulan izokimyasal faz modellerinden,
M, granat zonu sistleri igin ~550-590 °C’de ~1.18-1.23 GPa ve Suru Dom’da yer alan M,
disten zonu sistleri i¢in ~625 °C’de ~1.10 GPa pik basing-sicaklik kosullari elde edilmistir.
Suru Dom, basing kosullarinin GB’ya dogru artmasinin beklenmesine karsin, minerallerin yii-
zeye daha yakin derinliklerde yeniden dengelenmesiyle iliskili olan ge¢ M, domlasma evresi
nedeniyle istisnai olarak daha diisiik basin¢ degerlerini kaydetmektedir. Yapilan bu ¢alisma,
BHS’nin yiiksek dereceli metamorfiklerinin ~0.03 GPa/km litostatik basing ile ~35 kmden
fazla derinliklere kadar uzandigina isaret etmektedir.

Anahtar Kelimeler: Himalaya, makaslama, metamorfizma, Barroviyen, jeokronoloji
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THE TECTONOMETAMORPHIC EVOLUTION OF THE
GREATER HIMALAYAN SEQUENCE ALONG THE ZANSKAR
SHEAR ZONE, NW INDIA

Seniha Ozum Basta“, Mary Leech®
“Turkish Petroleum, Exploration Department, Ankara, Turkey
bEarth and Climate Sciences, San Francisco State University, 1600 Holloway Avenue,
San Francisco, CA 94132, USA

(obasta@tp.gov.tr)

ABSTRACT

The collision between India and Asia that, based on several different lines of evidence, likely
started during the Paleocene to Early Eocene created the largest active continental collision
zone in the world, the nearly 2,500 km-long Himalayas. The Greater Himalayan Sequence
(GHS), one of the three primary tectonostratigraphic units and comprises the crystalline core
of the Himalayas, has been exhumed along the Zanskar Shear Zone (ZSZ) in the western Hi-
malaya. GHS rocks include mainly high-grade rocks recording metamorphism and deforma-
tion during the Himalayan collision and Miocene exhumation as well as granitic intrusions.

Metamorphic rocks from the study area are primarily metapelites containing index minerals
such as garnet, staurolite, kyanite. Field and petrographic studies indicate that the metamorp-
hic grade of the GHS increases from a chlorite-biotite zone to a kyanite zone from E to W along
the Suru river valley, which, in combination represents a complete succession of prograde
Barrovian-type metamorphism. The prograde regional metamorphic event (M) is associated
with the burial of the GHS rocks during the Himalayan orogeny, while a retrograde meta-
morphic event (M,) is associated with reactivation of the ZSZ as a detachment fault and the
subsequent exhumation of high-grade rocks. Shear sense indicators show that a top-to-the-SW
thrusting was overprinted by a top-to-the-NE normal-sense shearing along the ZSZ. Microte-
ctonic studies suggest different deformation mechanisms and temperatures corresponding to
decreasing strain with distance from the ZSZ.

U-Pb zircon analyses give ages of 21.6 £ 2.7 to 17.2 + 5.3 Ma for the period at the end of the
M, event and the beginning of the M, retrogression, and that coincides with the reactivation
of the ZSZ as an extensional structure. The late-stage doming event in the early part of the M,
occurred at 19.9+0.9 Ma.

Isochemical phase models of peak P-T conditions for metapelites from the study area indicate
~1.18-1.23 GPa at ~550-590 °C for M, schists from the garnet zone, and ~1.10 GPa at ~625
°C for M, schists from the kyanite zone in the Suru Dome. The Suru Dome is an exception
Jrom the rest of the ZSZ and M, as it underwent a late stage doming event and hence records
lower pressures due to its mineral assemblage having been reequilibrated at shallower depths.
Given a lithostatic pressure of 0.03 GPa/km some of these rocks likely equilibrated at depths
in excess of 35 km.

Keywords: Himalayas, shearing, metamorphism, Barrovian, geochronology
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Menderes Masifi bolgesel dagilimli, kitasal 6lgekli, uzun ekseni KD-GB uzanimli elips sekilli
biiyiik bir metamorfik kompleks olup, Bati Anadolu’nun en dnemli jeolojik birligini olustur-
maktadir. Masif, kuzeyde izmir-Ankara-Erzincan Kenet Kusagi, giineyde ise Likya Naplari
ile tektonik olarak tizerlenirken, yaklagik D-B uzanimli aktif Gediz ve Biiyiikk Menderes gra-
benleri ile kuzey (Gordes), merkezi (Odemis-Kiraz) ve giiney (Cine) olmak iizere baslica ii¢
as-masife boliinmiistiir. Menderes Masifi (1) kdken kayaci Prekambriyen yasl granitler olan
ortognayslar (yaygin olarak bilinen adi ile gekirdek gozlii gnayslari); (2) ¢ogunlukla Paleo-
zoyik sistleri ile Mesozoyik mermerlerinden olusan ortii birimleri olmak tizere iki farkli kaya
topluluklart ile temsil edilir. Masif, son seklini Barroviyen tipli bolgesel Alpin (Eosen? Ana
Menderes metamorfizmasi) metamorfizmasi sirasinda almig, bu deformasyon sirasinda me-
tamorfizma iist amfibolit fasiyesinden yesilsist fasiyesine kadar degisen kosullara ulagsmustir.
Takip eden donemde, masif diisiik agili normal faylar (siyrilma faylar1) ve/veya genislemeli
makaslama zonlarinin taban bloklarinda ilkin siiniimlii, sonrasinda gevrek deformasyona ug-
rayarak hizla yiikselmis, ve ylizeye ¢ikmustir. Styrilma faylarinin tavan blogundaki ‘supradeta-
chment’ havzalarda ise deformasyonla yasit Neojen sedimanlari ¢okelmistir.

Masifi etkileyen farkli deformasyon evrelerini tarihlendirmek, masifin yiizeylemesini (sogu-
masint) yaglandirmak ve Bati1 Anadolu’daki genislemeli tektonizmanin yasini ortaya koyabil-
mek icin masif genelinde mikalar iizerine ayrintili ve sistematik bir Ar-Ar jeokronolojik ca-
lisma yiiriitiilmiistiir. Dokuz farkli alanda (Simav, Demirci-Borlu, Gérdes, Alasehir, Odemis,
Kiraz, Aydmn, Cine ve Yatagan) gergeklestirilen ¢aligmadan elde edilen yeni mika yaslarini
bagslica Paleosen-Eosen, ge¢ Erken Oligosen-gec Oligosen ve Erken Miyosen yaslart olmak
iizere li¢ donemde degerlendirmek miimkiin. Bu yas konaklar1 masif genelini etkileyen ana
Menderes metamorfizmasinin yast ile soguma tarihcelerini ortaya koymast agisinda dnemlidir.
Yeni Ar-Ar mika yaglart masifin degisik kesimlerinin farkli zaman dilimlerinde yiikseldikleri-
ni, 6zellikle as-masiflerin soguma tarihcelerinin farkli olduklarini, dolayistyla farkl: tektonik
stirecleri temsil ettiklerini ortaya koymaktadir.

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

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

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

Keywords: mica, Ar-Ar geochronology, metasediment, orthogneiss, Menderes Massif

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



69. Tiirkiye Jeoloji Kurultay: 11-15 Nisan/April 2016 69" Geological Congress of Turkey

CAY-AKSEHIR ARASI SULTAN DAGLARI’NIN
TEKTONOSTRATIGRAFISI: YENI BULGULAR

Ali Ergen®, Alper Bozkurt?, Ercan Tuncay?®, Adil Dogan®, Ayhan Ilgar®
“MTA Genel Miidiirliigii Jeoloji Etiitleri Dairesi, 06800, Ankara
PMTA Orta Anadolu II. Bélge Miidiirliigii, 42250, Konya

(aliergenmta@gmail.com)
oz

Sultan Daglari, Geyikdag1 Birligi’ne ait Kambriyen-Liitesiyen yasli Sultandagi Birimi ve
Aladag Birligi’ne ait Devoniyen-Kretase yasli Cay Birimi olmak iizere iki yapisal birimden
olusur. Orta-ge¢ Miyosen yasl Yalvag Havzasi’na ait karasal ¢okeller bolgedeki ortii kayala-
rin1 olugturur. Sultandagi Birimi en altta erken Kambriyen yasli Hiidai Formasyonu ile baslar.
Uzerine orta Kambriyen yash Caltepe Formasyonu uyumlu olarak gelir. Geg Kambriyen-Er-
ken Ordovisiyen yasli Seydisehir Formasyonu Caltepe Formasyonu’nun iizerinde uyumlu ola-
rak yer alir. Bu birimler {izerine Ge¢ Devoniyen yasli Engilli Formasyonu uyumsuz olarak
gelir. Karbonifer yash Harlak Formasyonu, Engilli Formasyonu {izerinde uyumlu olarak yer
alir. Harlak Formasyonu’nun dolomit ve rekristalize kiregtasindan olusan alt kesimi Gokdere
Uyesi, metagakiltasi ve fillitlerden olusan iist kesimi ise Kuz Uyesi olarak tanimlanir. Kuz
Uyesi’nin tabaninda yer alan metagakiltaglarmin yanal yonde genis yayilimli olmasi, Gok-
dere Uyesi’nin yamsira Engilli ve Seydisehir formasyonlari iizerinde de gdzlenmesi bolgede
Karbonifer icerisinde yersel bir uyumsuzluk olmasi gerektigini ortaya koyar. Ayrica bolgede
onceki ¢aligmalarda Prekambriyen yasl kabul edilen metariyolitlerin Seydisehir ve Engilli
formasyonlarmi kestigi ilk kez bu ¢alismada tespit edilmistir. Bu metariyolitlerin istif igeri-
sindeki konumlaria goére Karbonifer yaslh olabilecegi diisiiniilmektedir. Harlak Formasyonu
iizerine uyumlu olarak ge¢ Karbonifer-Permiyen yagh Ilicak Formasyonu gelir. Sultandag: Bi-
rimi’ne ait tim bu birimler Dogger-Ge¢ Kretase yasli Hacialabaz Formasyonu tarafindan agi-
sal uyumsuzlukla ortiiliir. Ge¢ Jura yash mikrogabro, diyabaz ve bazaltlardan olusan Diizkaya
Volkaniti, Hacialabaz Formasyonu’nun alt seviyelerini keser. Hacialabaz Formasyonu kumta-
s1, silttasi, kiregtas1 ardalanimindan olusan geg¢ Paleosen-Liitesiyen yaslh Celeptas Formasyonu
tarafindan uyumsuz olarak ortiiliir. Sultandagi Birimi tizerinde tektonik dokanakla Cay Birimi
yer alir. Cay Birimi’nde en altta Devoniyen-Karbonifer yasli Degirmendere Formasyonu goz-
lenir. Bunun iizerinde uyumlu olarak Permiyen yasli Deresinek Formasyonu yer alir. Dere-
sinek Formasyonu Jura-Kretase yaslt Derecine Formasyonu tarafindan acisal uyumsuzlukla
iizerlenir. Cay birimi lizerinde tektonik dokanakla Ge¢ Kretase yasl Seytanderesi Karigigi yer
alir. Sultan Daglari’ni olusturan tiim bu kayac topluluklari, giineyde Yalvagc Havzasi’na ait or-
ta-ge¢ Miyosen yasli aliivyon yelpazesi ve golsel karbonat ¢okelleri tarafindan agisal uyumsuz
olarak ortiiliir.

Anahtar Kelimeler: Diizkaya Volkaniti, Cay Birimi, Engilli, metariyolit, mikrogabro
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ABSTRACT

The Sultan Mountains consists of two different structural units,; the Cambrian-Lutetian aged
Sultandagi Unit belonging to Geyikdag: Unit and the Devonian-Cretaceous aged Cay Unit be-
longing to the Aladag Unit. The Middle-late Miocene aged terrestrial sediments of the Yalvag
Basin are the cover rocks of the region. The Sultandagi Unit begins with lower Cambrian aged
Hiidai Formation at the base. The Hiidai Formation is conformably overlain by the Camb-
rian aged Caltepe Formation. The Late Cambrian-Early Ordovician Seydisehir Formation
conformably overlies the Caltepe Formation. These formations are unconformably overlain
by the Late Devonian aged Engilli Formation. The Carboniferous aged Harlak Formation
covers conformably the Engilli Formation. The lower part of Harlak Formation containing
dolomites and recrystallized limestones is named the Gokdere Member; the upper part of the
formation containing metaconglomerates and phyllites is called the Kuz Member. The meta-
conglomerates at the base of Kuz Member prove that there should be a local unconformity
in the region within the Carboniferous period due to its broad lateral distribution and the
presence of the metaconglomerates both on the Engilli and Seydisehir formations in addition
to the Gokdere Member. It is firstly established in this study that the meta-rhyolites, assumed
as Precambrian aged in the previous studies, intruded into the rocks of Seydisehir and Engilli
formations. It is thought that these meta-rhyolites should be Carboniferous aged due to their
position in the sequence. The Harlak Formation is conformably overlain by the late Carboni-
ferous to Permian aged Ilicak Formation. All of these formations belonging to Sultandag: Unit
are overlain with an angular unconformity by the Dogger-Late Cretaceous aged Hacialabaz
Formation. The lower part of the Hacialabaz Formation is intruded by the Late Jurassic aged
Diizkaya Volcanics containing microgabbro, diabase and basalts. Hacialabaz Formation is
unconformably overlain by late Paleocene to Lutetian aged Celeptas Formation consisting
of sandstone, siltstone, limestone alternation. The Sultandag: Unit is overlain with a tectonic
contact by Cay Unit. The Devonian to Carboniferous aged Degirmendere Formation is seen at
the bottom of Cay Unit. It is covered conformably by the Permian aged Deresinek Formation.
The Deresinek Formation is overlain with an angular unconformity by Jurassic to Cretaceous
aged Derecine Formation. The Late Cretaceous aged Seytanderesi Mélange is placed on the
Cay Unit with a tectonic contact. All of these groups of rocks located on the Sultan Mountains
are covered with an angular unconformity by the middle to late Miocene aged alluvial fan and
lacustrine carbonate sediments of the Yalva¢ Basin in the south.

Keywords: Diizkaya Volcanites, Cay Unit, Engilli, meta-rhyolite, microgabbro
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Orta Toroslar’da yer alan Mut Havzasi Oligosen doneminde daglar arasinda agilmaya baglamis
molas havzalarindan biridir. Havza temelini, Aladag ve Bozkir naplari olusturur. Bu naplar,
Triyas yaslt volkanik ve kirmtili kayaclardan, Triyas—Kretase yasl kirectaslarindan ve Geg
Kretase yash ofiyolitik melanjdan olusur. Aladag ve Bozkir naplar1 lokal olarak Eosen yasl
s1g denizel kirectaslari ile ortiiliir. Toros orojenik kusagi, Neotetis okyanusal plakasinin Meso-
zoyik sonunda kuzeye Avrasya altina dalmasinin bir sonucu olarak olugsmustur. Bu dénemde
Afrika plakasinin kuzey kenart Avrasya kitasinin giiney kenari ile ¢arpismigtir. Carpigmaya
bagli sikisma hareketi Eosen sonuna kadar devam etmistir.

Mut Havzasinin, giineyde yer alan Kibris dalma-batma yayinin geniglemeli yay gerisinde ge-
lisen orojenik ¢okme sonucu olustugu diisiiniilmektedir. Orojenik ¢okmeye bagli olarak Mut
Havzasi’ni agan KB—-GD, KD-GB ve D-B dogrultulu fay sistemleri gelismistir. Bu fay sistem-
lerinin 6niinde agilan ¢ukurluk alanlarda ilk olarak golsel havzalar olusmustur. Bu havzalar-
dan baglicalar1 Deringay, Camliyayla ve Cavuslar havzalaridir. Bucakkigla-Deringay arasinda
kuzeybati—giineydogu dogrultulu normal faylarin glineyinde agilan Deringay Havzasi i¢inde
Oligosen—erken Miyosen yaslt Fakirca Formasyonu’nun golsel karbonatlari depolanmustir.
Mut Havzasi’nin dogusunda Camliyayla bolgesinde kuzeydogu—giineybati dogrultulu agilma
faylarinin giineyinde Camliyayla Havzasi agilmistir. Bu havza iginde ise havzanin kenar ke-
simlerinde ilk olarak Jura—Kretase ve Eosen yasli kirectaslarindan beslenen aliivyon yelpazesi
iiriinii ¢akiltaglar1 ve kumtaslart depolanmistir. Bu kirintilt birimler {izerinde ise golsel karbo-
natlar ¢okelmistir. Orta Toroslar’in giineyinde dogu—bati dogrultulu Korucuk fayinin giineyin-
de acgilan havzada ise Oligosen yagli Cavuslar Formasyonu’nun gélsel kirintililart depolanmis-
tir. Orta Toroslar’da egim atimli normal fay sistemlerine bagli olarak agilan bu havzalar komiir
¢okelimine de olanak saglamistir.

Kiiresel olgekte ge¢ Burdigaliyen’de gelisen denizel transgresyon Mut Havzasi’nda ¢ogun-
lukla karbonatlardan olusan kaya¢ topluluklarmin ¢okelimini saglamisti. Mut Havzasi’ni
Oligosen’den itibaren agmaya baslayan fay sistemlerinin aktiviteleri Miyosen doneminde ve
sonrasinda da devam etmistir. Bu fay sistemlerinin benzer dogrultu degerlerinde Miyosen de-
nizel istiflerini de kestigi goriilmektedir. Mut Havzasi’nin ge¢ Tortoniyen’de baslayan diisey
yiikselimi, Oligosen doneminde orojenik ¢cokmeye bagli olarak gelisen normal fay sistemlerini
yeniden kullanmistir. Bu yiikselim bunun yani sira yeni faylarin olusmasina ve Miyosen deni-
zel karbonatlarin bu faylar tarafindan kesilmesine de neden olmustur.

Anahtar Kelimeler: Deringay, Camliyayla, golsel ¢okeller, Mut Havzasi, orojenik ¢okme
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ABSTRACT

The Mut Basin is one of the intramontane molasse basins that started to form in the Oligocene
in Central Taurides. The Aladag and Bozkir nappes constitute the bedrock of the basin. These
nappes consist of Triassic volcanic and terrigenous rocks, Triassic—Cretaceous limestones and
Late Cretaceous ophiolitic mélange. The Aladag and Bozkir nappes are locally covered by
shallow marine limestones of Eocene age. The Taurus orogenic belt formed as a result of the
subduction of Neotethyan oceanic plate under the Eurasia to the north at the end of the Mesozo-
ic. At this period the northern edge of Afirican plate collided with the southern edge of Eurasia
continent. The compressional movement related to this collision continued to the end of Eocene.

The Mut Basin is thought to have formed as a result of orogen collapse in the extensional
backarc regime of the Cyprean subduction arc to the south. The NW-SE, NE-SW and E-W
directed fault systems developed related to the orogen collapse, which opened the Mut Basin.
Initially, lacustrine basins formed on the depression areas in front of these fault systems. The
main of these basins are Deringay, Camliyayla and Cavus basins. The Oligocene-early Mioce-
ne lacustrine carbonates of Fakirca Formation were deposited in the Deringay Basin that was
opened to the south of northwest-southeast directed normal faults between Bucakkisla-Derin-
cay. The Camliyayla Basin was opened to the south of northeast-southwest directed extensio-
nal faults in the Camliyayla region to the east of Mut basin. Firstly, the alluvial fan sandstones
and conglomerates which were derived from the Jurassic—Cretaceous and Eocene limestones
deposited at the margin of this basin. These alluvial sediments were followed by lacustrine
carbonates. The lacustrine siliciclastic sediments of the Oligocene Cavuslar Formation was
deposited in the basin that was opened to the south of the east-west directed Korucuk fault to
the south of the Central Taurides. These basins, which were opened related to the normal faults
in Central Taurides, led also to coal deposition.

The late Burdigalian marine transgression developing on a global scale led to the deposition
of rocks mostly composed of carbonates in the Mut Basin. The activities of fault systems, which
started to open the Mut Basin from the Oligocene, continued also during the Miocene period
and later. It is seen that these fault systems cut also the Miocene marine sequences in similar
directions. The vertical uplift of the Mut Basin, which started in the late Tortonian, used again
the normal fault systems which developed related to orogenic collapse in the Oligocene time.
Furthermore, this uplift also led to the formation of new faults and to be cut of the Miocene
marine carbonates by these faults.

Keywords: Deringay, Camliyayla, lacustrine deposits, Mut Basin, orogenic collapse
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Orta Pontidler’in (K-Tiirkiye) kuzey kesimlerinde farkl: sicaklik ve basing kosullarinda olus-
mus bir¢cok metamorfik masif yiizeyleme vermekte olup, bunlarin basinda Devrekani masifi
gelmektedir. Ust amfibolit-alt graniilit fasiyesi kosullarinda metamorfizmaya ugramis olan
masif agirlikli olarak paragnays, ortognays ve metakarbonatlar ile daha az oranda amfibolit ve
kuvarsit tiirii kayaglardan meydana gelmekte, yer yer ise aplit ve pegmatit gibi damar kayaglari
tarafindan kesilmektedir.

Amfibolit ve gnayslar, baslica hornblend (Mg#: 0.48-0.74), klinopiroksen (Wo,,  En.. . .Fs ),
plajiyoklas (An,, ), kuvars, biyotit (X, :0.33-0.49, X, : 0.24-0.52; Mg#: 0.33-0.59), granat
(Alm,, , Grs, Prp . .And Sps, ..), K-feldispat (An, Ab, Or.,. ), kordiyerit (Mg#: 0.33-
0.71), sillimanit, hersinit ve Fe-Ti oksit igermektedir. Mineral birliktelikleri; sillimanit zonu,
iist amfibolit-alt granulit fasiyesi ve orta basing/yiiksek sicaklik (OB/YS) metamorfizmasini
yansitmakta olup, termobarometre hesaplamalari 6+1.25 kbar, 775+25°C (P _, : 8.62 kbar,
T .. 827+22°C) ve 20-22 km derinligi vermektedir. Petrokimyasal verilere gore; amfibolit-
ler, adayay1 toleyitik bazaltini; ortognayslar, I-tipi kalk-alkalin volkanik yay granitoyidini;
paragnayslar ise aktif-pasif kita kenar1 ortamini karakterize eden seyl-vake protolitlerinden
tiiremislerdir. U-Pb zirkon yaslarina gore protolitler, Paleozoyik ve dncesi (668-293 My) kay-
nak alanlarla ve Permo-Karbonifer (316-252 My) magmatizmastyla iliskilidir. Ayrica; U-Pb
zirkon (199-158 My) ve ““Ar-*?Ar hornblend/biyotit (192-153 My) yaslandirmalarina gore,
en iist (pik) metamorfizma kosullart Jura doneminde gergeklesmis olmalidir. Sonug olarak,
Paleozoyik ve dncesi yash protolitlerden olusan Devrekani masifi, Orta Pontidler’in kuzey
kesiminde Jura doneminde gelisen genislemeli kitasal yay metamorfizmasinin iirtinleri olarak
tanimlanabilir.

Anahtar Kelimeler: Devrekani (K-Tiirkiye), Orta Pontidler, Jura metamorfizmasi, jeokimya,
jeokronoloji, termobarometre
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ABSTRACT

In the northern part of the Central Pontides (N Turkey) there are different metamorphic mas-
sifs exposed that formed under different temperature and pressure conditions, notably the Dev-
rekani massif. Here, the upper amphibolite-lower granulite facies metamorphic rocks contain
predominantly paragneiss, orthogneiss and metacarbonate, and to a lesser extent, amphibolite
and quartzite, with cross-cutting aplite and pegmatite veins.

The amphibolites and gneisses are mainly composed of hornblende (Mg#: 0.48-0.74), cli-
nopyroxene (Wo,, En,.  Fs, ), plagioclase (An,, ), quartz, biotite (X, : 0.33-0.49, X, :
0.24-0.52; Mg#: 0.33-0.59), garnet (Alm , ,,Grs,  Prp, ,.And, Sps,, ..), K-feldspar (4An, ,Ab,
50F 1.0 cordierite (Mg#: 0.33-0.71), sillimanite, hercynite and Fe-Ti oxide. The mineralogi-
cal assemblages reflect characteristics of sillimanite zone, upper grade amphibolite-lower
grade granulite facies and medium pressure/high temperature metamorphism (MP/HT). Ther-
mobarometry calculations show 6+1.25 kbar, 775£25°C (P : 8.62 kbar, T, . 827+22°C)
and 20-22 km depth. The petrochemical data suggest that amphibolites, orthogneisses and
paragneisses were derived from protoliths of island arc tholeiitic basalt, I-type calc-alkaline
volcanic arc granitoid; shale-wackestone characterizing active-passive continental margin,
respectively. Based on U-Pb zircon dating data, the protoliths are related with the Paleozoic
and pre-Paleozoic (668-293 Ma) provinces and Permo-Carboniferous (316-252 Ma) mag-
matism. Besides, the peak metamorphism could have taken place during the Jurassic time on
the basis of U-Pb zircon (199-158 Ma) and *’Ar-**Ar hornblende/biotite (192-153 Ma) dating.
Conclusively, the Devrekani massif, consisting of Paleozoic and pre-Paleozoic protoliths, can
be ascribed as the products of Jurassic continental extensional arc metamorphism in the nort-
hern Central Pontides.

Keywords: Devrekani (N-Turkey), Central Pontides, Jurassic metamorphism, geochemistry,
geochronology, thermobarometry
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ANKARA HAYMANA BOLGESI’NIN KRETASE EVRIMI:
GENISLEMELI AKTIF BIR KITA KENARINDA KARBONAT
SEDIMANTASYONU
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Miih. Boliimii, Maslak 34469 Istanbul
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oz
Haymana yoresi ve ¢evresi Pontidlerin giiney kesiminde [zmir-Ankara kenedine yakin bir bél-
gede yer alir. Kretase siiresince bolge Avrasya’nin giineye bakan aktif kita kenarinin bir par-

casini olusturmustur. Bilhassa Geg Kretase’de Haymana bdlgesi kuzeydeki Pontid magmatik
yay1 ile glineydeki Tetis okyanusu arasinda bir yay-onii havzasi konumundaydi.

Yeni yapilan ¢aligmalar Haymana antiklinali ¢cekirdeginde mostra veren sedimenter istifin, Kre-
tase Sistemi’nin hemen hemen tiimiinii kapsadigin1 ortaya koymustur. Antiklinalin ¢ekirdegin-
de mostra veren Geg Jura - en geng Kretase yash (Tithoniyen-Berriaziyen) sig denizel kireg-
taglarinin (Bilecik Grubu’nun Giinéren Formasyonu) {izerinde toplam kalinligi 700 metre olan
derin denizel Kretase kiregtaslari yer alir. Bu pelajik karbonat istifi, uyumsuzluk yiizeyleri ile
birbirinden ayrilan, Berriaziyen, Albiyen-Senomaniyen ve Turoniyen-Santoniyen yasinda ii¢
seriye ayrilir. Her biri seri ¢cokelmeden dnce, Berriaziyen, Albiyen ve ge¢ Senomaniyen’de, bol-
gedeki daha eski istifler egim kazanmisg (tiltlesmis) ve kismen denizalt1 erozyonuna ugramistir.
Tektonizma muhtemelen aktif kita kenarindaki lokal genisleme tektonigi ile ilgilidir. Her bir
serinin tabaninda karbonat bresleri yer alir, ve her bir serinin tabani daha alttaki serileri uyum-
suzlukla 6rter. Geg Santoniyen’de derin deniz karbonat sedimantasyonu, muhtemelen sikismali
bir deformasyon sonucunda sona ermis, ve karbonat istifleri yiikselmis ve kismen aginmustir.
Bunu takip eden evrede ge¢ Kampaniyen’de Haymana bolgesinde ¢ok kalin istifler olusturan
silisiklastik tiirbiditler ¢okelmistir. Kirintili sedimantasyon Eosen’e kadar devam etmistir.

Yay-0nil havzalar genelde magmatik yaydan gelen malzemenin ¢okeldigi kirintili havzalardir.
Gilinlimiizdeki ve gegmisteki bir ¢ok yay-6nii havzadan farkli olarak, Haymana bolgesinde ise
en Erken Kretase’den (Berriaziyen) Kampaniyen’e kadar derin denizel karbonatlar ¢okelmis-
tir. Bunun baglica nedeni Pontid magmatik yaymin tiimi ile denizaltinda gelisen genislemeli
bir yay niteliginde olmasi ve buna bagli olarak magmatik yaydan hendege kirintili malzeme
aktarilmamasidir. Nitekim Kretase yasindaki eklenir prizmalar (Ankara melanjinin Kretase
kesimi) grovaklardan ziyade okyanus kabugu parcalarini temsil eden bazalt, radyolaryali ¢ort,
seyl ve serpantinitten olusur. Ankara ¢evresinde, 6rnegin Alci bolgesinde, ofiyolitli melanjlar
ile temsil edilen eklenir prizmadan, yay-6nii havzasina kiitle akintilar1 seklinde malzeme akta-
rilmistir; bu olay Haymana antiklinalinde gézlenmez. Yay-onii havzalarda karbonat sediman-
tasyonu, sedimantasyonla es-yasl diisey hareketler ve bu hareketlerin sonucunda meydana
gelen karbonat bresleri ve denizalti erozyonu ile tanimlanir. Bu hareketlerin bir diger sonucu
da karbonat istiflerinin yanal devamliliklarmin olmamasidir; bu baglamda yay-6nii havzasi
kiregtaslar1 genis yanal devamlilig1 olan pasif kita kenar1 karbonatlarindan farklidir.

Anahtar Kelimeler: Kretase, stratigrafi, foraminifera, yay-onii, karbonat, Pontidler, Haymana
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ABSTRACT

The Haymana region in Central Anatolia is located on the southern part of the Pontides close
to the Izmir-Ankara suture. During the Cretaceous the region formed part of the south-facing
active margin of the Eurasia. Especially during the Late Cretaceous the Haymana region was
in a fore-arc position between the Pontide magmatic arc in the north and the Tethys ocean in
the south.

Recent geological studies in the Haymana region have shown that the area preserves a nearly
complete record of the Cretaceous system. Shallow marine carbonates of earliest Cretace-
ous age are overlain by 700-m-thick deep marine Cretaceous limestones. Three unconfor-
mity-bounded deep marine carbonate sequences of Berriasian, Albian-Cenomanian and Turo-
nian-Santonian ages are recognized: Each of the three depositional sequences is preceded by
a period of tilting and submarine erosion during the Berriasian, early Albian and late Ceno-
manian, respectively, which probably corresponds to phases of local extension in the active
continental margin. Carbonate breccias mark the base of the sequences and each carbonate
sequence steps down on older units. The deep marine carbonate deposition ended in the late
Santonian possibly as a result of contractional deformation and this was followed by tilting
and submarine erosion. Deposition of the siliciclastic turbidites started in the late Campanian
and continued into the Tertiary.

Unlike most fore-arc basins, the Haymana region was a site of deep marine carbonate depo-
sition until the Campanian. This was because the Pontide arc was strongly extensional and
submarine, and supplied no detritus to the trench. The subduction-accretion complex con-
sisted of oceanic upper crustal rocks, which were locally transported in mass flows into the
fore-arc, as observed in some Cretaceous sections around Ankara but not in the Haymana
region. The carbonate sedimentation in an active margin is characterized by synsedimentary
vertical displacements, which results in submarine erosion, carbonate breccias and in the la-
teral discontinuity of the sequences, and differs from blanket like carbonate deposition in the
passive margins.

Keywords: Cretaceous, stratigraphy, foraminifera, fore-arc, carbonates, Pontides, Haymana
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0z

Catalca bolgesi, Istranca Masifi ile Istanbul Zonu’nun birbirine en ¢ok yakinlastig1 bir alanda
yer alir. Istanbul Zonu’nu tanmimlayan 6zellikler, Neoproterozoyik-Kambriyen yasta kristalen
bir temel, bu temeli 6rten kalin ve siirekli Paleozoyik bir sedimenter istif ve bu istifinin iizerin-
de uyumsuzlukla yer alan Triyas ¢okelleridir. Buna kargin Istranca Masifi’nde Permo-Karboni-
fer granitleri ve metamorfik kayalar ile temsil edilen Hersiniyen bir kristalen temel yer alir. Bu
temel iizerinde karasal — s1g denizel Triyas ve Jura kirintili ve karbonat kayalari ¢okelmistir.
Geg Jura — Erken Kretase’de meydana gelen ikinci bir rejyonal metamorfizma tiim Istranca
Masifi’ni etkilemis ve kuzeye verjansli bindirmelere yol agmistir. Bu orojenez sirasinda Ist-
ranca Masifi'nin Triyas-Jura yasli kayalar1 yesilsist fasiyesinde bir metamorfizma gegirmistir.
Ust Kretase (Senomaniyen) kiregtaslar1 Istranca Masifi’nin metamorfik kayalarin1 uyumsuz-
lukla orter. Istranca Masifi ile Istanbul Zonu’nun, kuzey-kuzeydogu gidisli Bat1 Karadeniz
Fayu ile birbirinden ayrildig1 diisiiniilmektedir.

Istranca Masifi’nin metamorfitleri ile Istanbul Zonu’nun metamorfizma gostermeyen Karboni-
fer kumtasi ve seylleri Catalca bolgesinde 18 km genisliginde Eosen ¢okellerinden olusan bir
kusak ile birbirinden ayrilir. Eosen ¢okellerinin altindan Bati1 Karadeniz Fayi’nin gectigi dii-
stniilmektedir. Catalca’nin hemen batisinda yiizeyleyen Istranca Masifi, KKB yoniinde 20 km
uzanan, 1-2 km genisliginde bir sirt olusturur. Catalca sirtt metamorfik ve granitik kayalardan
ve bunlar1 uyumsuzlukla 6rten Eosen ve Oligosen ¢okellerinden meydana gelmistir. Meta-
morfik kayalar baskin olarak fillat, daha az oranda kalksist, mermer ve kuvarsitten yapilmistir.
Granitik kayalar ise giineyde Tepecik Graniti, kuzeyde Catalca Graniti tarafindan temsil edi-
lir. Tepecik Graniti’nden elde ettigimiz Geg¢ Permiyen (256 + 7 Ma) ve Catalca Graniti’nden
elde edilen Kambriyen (531 £+ 13 Ma) zirkon U-Pb yaslari, daha 6nce yaymlanan yaslar ile
uyumludur. Tepecik Graniti, metamorfik kayalari kesmektedir, buna karsin Catalca sirtinin
kuzey kesiminde yer alan Catalca Graniti’nin metamorfik kayalar ile dokanaklari tektoniktir.
Gozlenen bu iliskiler fillatlarin ilksel yasinin Geg¢ Permiyen 6ncesi oldugunu gosterir. Fillatlar
Catalca’nin giineyinde eski tas ocaklarinda genis mostra verir. Bu bolgeden alinan iki 6rnekte
muskovitler lizerinde yapilan Ar-Ar yas tayinleri Erken Kretase (Barremiyen-Apsiyen) yaslari
(120-125 Ma) vermistir. Bu yaslar Istranca Masifi’nin daha kuzey kesimlerinden elde edilen
Rb-Sr muskovit (162-150 Ma) ve Ar-Ar muskovit (156-137 Ma) yaslarindan daha gengtir, ve
metamorfizmanin giineye dogru genglestigine isaret eder. Erken Kretase metamorfizmasinin
Istanbul Zonu Karbonifer kayalarinda gézlenmemesi, bu iki zonun yanyana gelisini, diger bir
ifade ile Bat1 Karadeniz Fayi’nin faaliyetini Erken Kretase (Apsiyen) ile Orta Eosen zaman
araligma sinirlandirir.

Anahtar Kelimeler: Catalca, Istranca Masifi, Istanbul Zonu, jeokronoloji
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ABSTRACT

The Strandja Massif and the Istanbul Zone come closest in the Catalca region. The charac-
teristic features of the Istanbul Zone are a Neoproterozoic-Cambrian crystalline basement,
a thick and continuous Paleozoic sedimentary series, unconformably overlain by a Triassic
sequence. In contrast, a Hercynian crystalline basement composed of granitic and metamorp-
hic rocks constitutes the basement of the Strandja Massif. This basement is unconformably
overlain by continental to shallow marine Triassic to Jurassic sedimentary rocks. A second
period of metamorphism and north-vergent thrusting affected the Strandja Massif durig the
Late Jurassic — Early Cretaceous. During this orogenesis the Triassic-Jurassic sedimentary
rocks of the Strandja Massif as well as its basement have undergone a greenschist facies me-
tamorphism. Upper Cretaceous (Cenomanian) sandy limestones lie unconformably over the
metamorphic rocks of the Strandja Massif. The Istanbul Zone and the Strandja Massif are
separated by the NNW trending West Black Sea Fault.

In the Catalca region, an 18-km-wide zone of Eocene and younger deposits crop out between
the Strandja Massif and the Istanbul Zone. The West Black Sea Fault is believed to lie below
this Tertiary cover. The Strandja Massif, which crops out immediately west of the town of
Catalca, forms a 20-km-long and a few kilometre wide WNW-trending horst. This Catalca
ridge consists of metamorphic and granitic rocks and unconformably overlying Eocene and
Oligocene sediments. The metamorphic rocks are dominantly phyllites with minor calc-schist,
marble and quartzite. The granitic rocks are represented by the Tepecik granite in the south
and the Catalca granite in the north. The U-Pb zircons ages from the Tepecik Granite are Late
Permian (256 = 7 Ma) and those from the Catalca Granite are Cambrian (531 £ 13 Ma), com-
patible with the earlier age data. The Tepecik Granite cuts the metamorphic rocks, whereas
the observed contacts between the Catalca Granite and the metamorphic rocks are tectonic.
The field relations indicate that the depositional age of the phyllites pre-date Late Permian.
The phyllites form good outcrops in disused quarries south of Catalca. Muscovites from two
samples from this area were dated using Ar-Ar technique. The resultant ages are Early Creta-
ceous (Barremian — Aptian, 120-125 Ma). These ages are younger than the Rb-Sr muscovite
(162-150 Ma) and Ar-Ar muscovite (156-137 Ma) ages obtained from farther north in the
Strandja Massif, and indicate southward younging of metamorphism. The Early Cretaceous
metamorphism constrains the juxtaposition of the Strandja Massif and the Istanbul Zone, and
hence the activity of the West Black Sea Fault, to between Early Cretaceous (Aptian) and
Middle Eocene (Late Bartonian).

Keywords: Catalca, Strandja Massif, Istanbul Zone, geochronology
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Toros kusag ofiyolitleri okyanus i¢i yitim zonu iizerinde olusmus olup, Ge¢ Kretase’de To-
ros karbonat platformu {izerine yerlesmislerdir. Toros kusagi ofiyolitleri tabaninda harzburjitik
manto tektonitleri ile ofiyolitli melanj arasinda yapisal bir konuma sahip olan iyi korunmus
ofiyolit taban1 metamorfikleri yer almaktadir. Metamorfik dilim kayalar1 harzburjitik tekto-
nitlerin hemen altinda amfibolit fasiyesi ve ofiyolitli melanj dokanagina yakin kesimlerde de
yesilsist fasiyesi olmak iizere ters metamorfik zonlanma gostermektedir. Metamorfik dilim
kayalar farkli kalinliklar sunabilmektedir (maksimum 450-500 m). Toros kusag1 ofiyolitleri-
nin tabaninda yer alan metamorfik dilim kayalar1 okyanus i¢i yitimin baslangicini ve ofiyolit
yerlesim proseslerini temsil ettikleri diistiniilmektedir. Metamorfik dilim kayalart ada yay1 to-
leyitik magmasindan tiireme post-metamorfik tekil diyabaz dayklari tarafindan kesilmektedir-
ler. Toros kusagi boyunca bazi bolgelerde (Kdycegiz ve Pozanti-Karsanti), metamorfik dilim
ve serpantinize harzburjit dokanagi 1.5-2 metre kalinlikta bir zon ile temsil edilmekte olup, bu
zon i¢inde tektonik ardalanma sunan serpantinize harzburjit ile amfibolit bantlar1 gézlenmekte
ve 7-8 m kalinlikta post-metamorfik mafik dayklar tarafindan kesilmektedir. Bu dokanak diiz-
lemi, dalan levhanin {izerinde yer alan volkaniklerin amfibolit fasiyesinde metamorfizmaya
ugradig1 ve sonrasinda tavan blokunun tabanina yerlestigi bir tektonik ayirim diizlemi olarak
degerlendirilmektedir. Amfibolitik kayaglarin jeokimyasal agidan okyanus adasi alkali bazalti,
okyanus ortast sirt1 bazalti ve ada yay1 bazaltlarindan tiiredikleri bilinmektedirler.

Toros kusag1 ofiyolitlerine ait okyanusal kabuk (gabro ve diyabaz) ve metamorfik dilim kayag-
laridan elde edilen zirkon ve rutil mineral fazlari U-Pb SIMS and LA-MC-ICP-MS teknikleri
ile tarihlendirilmistir. Elde edilen jeokronolojik verilere gore; Toros kusagina ait magmatik ve
metamorfik kayalardan elde edilen yaslar birbirleri ile ortiismektedirler. Bu durum Neotetis
okyanusal baseninde okyanusal kabugu olusturan yitimle iligkili ergiyiklerin Ge¢ Kretase do-
neminde dengeli yitim zonunda okyanus i¢i yitimin baglamasi ile olustugunu isaret etmektedir.
Bu ¢aligma Tiibitak (Proje No: 113Y412) tarafindan desteklenmistir.

Anahtar Kelimeler: Metamorfik dilim, ofiyolit, U-Pb jeokronolojisi, gabro, diyabaz
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ABSTRACT

The Tauride belt ophiolites were generated above an intra-oceanic subduction zone and emp-
laced in the Late Cretaceous over the Tauride carbonate platform. The Tauride ophiolites are
underlain by well-preserved metamorphic soles that have a constant structural position betwe-
en the ophiolitic melange below and harzburgitic mantle tectonites above. The dynamothermal
metamorphic sole displays a typical inverted metamorphic sequence grading from amphibolite
facies directly beneath the highly sheared harzburgitic tectonite to greenschist facies close
to the melange contact. They display variable structural thickness (up to 450 to 500 m). The
metamorphic soles beneath the Tauride ophiolites are thought to have linked to the initiation
of subduction and emplacement process. The metamorphic soles were intruded by number
of post-metamorphic isolated diabase dikes that have been derived from island arc tholeiitic
magmas. In some places along the Tauride belt (Kdycegiz and Pozanti-Karsanti regions),
the contact between the metamorphic sole and the serpentinized harzburgite is defined by a
1.5-2 m thick zone of the tectonic intercalation of strongly-sheared serpentinized harzburgitic
mantle tectonites and the amphibolites, and in turn crosscut by a 7-8 m thick mafic dikes which
postdate intra-oceanic metamorphism and high temperature ductile deformation. This contact
is interpreted to indicate an intra-oceanic decoupling surface along which the volcanics 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 geochemistry of the amphibolites from the metamorphic
sole rocks suggests their derivation from different geochemical environments, namely the sea-
mount alkaline basalts, mid-ocean ridge basalt (MORB) and island arc basalts.

Zircon and rutile separates from the crustal rocks (gabbro and diabase) and from the meta-
morphic soles of the Tauride ophiolites have been dated by U-Pb SIMS and LA-MC-ICP-MS
techniques. The available geochronological data from the magmatic and metamorphic rocks
appear to overlap in time. This suggests that oceanic subduction-related melts were generated
coevally with the onset of intra-oceanic subduction in a Late Cretaceous Neotethyan oceanic
basin. This work was financially supported by the Scientific and Technical Research Council
of Turkey (TUBITAK) with project number 113Y412.

Keywords: Metamorphic sole, ophiolite, U-Pb geochronology, gabbro, diabase
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Dogu Anadolu Platosu, deniz seviyesinden ortalama olarak 2000 m yiiksekte olup, (i) ortalama
45 km kalmliginda bir kita kabuguna sahip olmasi, (ii) ¢ok ince bir litosferik manto tarafindan
altlanmasi veya dogrudan astenosferin iizerine oturmasi ve (iii) genis bir Neojen-Kuvaterner vol-
kanik-tortul ortii ile kapli olmasiyla karakterize olmaktadir. Platonun tabaninin, yaygin bir sekilde
Geg Kretase-Oligosen’e ulasan okyanusal y1gisim karmagasindan olustugu diisiiniilmektedir. Yay-
gin Neojen-Kuvaterner magmatizmanin, yigisim karmasasini altlayan okyanusal litosferin dikle-

sip kopmasia baglanmaktadir. Bu ¢alismada Neojen-Kuvaterner ortiiniin altinda, birbirlerinden
150 km uzakta yiizeylenen iki metamorfik alan, Akdag ve Taslicay metamorfitleri, tanitilmaktadir.

Akdag Metamorfitleri, iist amfibolit-granulit-fasiyesi kosullarda metamorfizmaya ugramis basli-
ca mermer, az oranda amfibolit/piroksenit ve migmatitikten restitige varan metapelitlerden olug-
maktadir. Aksesuvar mineral jeotermobarometreleri dengelenme kosullarinin 800 °C ve 0.6 GPa
olduguna isaret eder. Bu yiiksek sicaklik/orta - diisiik basing baskalasimin zamanlamasi meta-
morfik zirkonlardan yapilan U-Pb yas tayinleri ile 90 + 2 My olarak saptanmistir. Metamorfitler
doruga cok yakin dénemde 6nemli miktarda bilesimleri gabrodan granodiyorite degisen soku-
lum kayaglari tarafindan kesilmistir. Hem metamorfitler hem de onlar1 kesen sokulumlar {izerine
ofiyolit ve ofiyolitik melanj bindirmis olup, bu temel karasal kirintili kayaglarla baslayip, resifal
kirectaslarina gecen Ge¢ Kampaniyen - Maastrihtiyen yasli ortak ortii tarafindan izerlenmistir.
Bu durum, metamorfitlerinin 70 My 6nce yer yiiziinde olduguna isaret etmektedir. Metamorfit-
ler igindeki amfibolitler jeokimyasal olarak anorojenik alkalen nitelik sunmakta olup, okyanus
adasi1 veya kitasal alanlardaki anorojenik alkalen bazik kayaglara benzerdir. Taslicay metamor-
fitleri ise, baglica ender amfibolit katkili mikasist ve onlart kesen metagranitten olusmaktadir.
Metamorfitler igindeki metagranit jeokimyasal olarak A-tipi granitlere benzerlik sunmaktadir
Bu metamorfik topluluk, Erken Miyosen yash granit / aplit karmasasi tarafindan kesilmektedir.

Metamorfik kayag toplulugunda anorojenik granit ve amfibolit varlig1, herhangi bir yiiksek ba-
sing belirtisinin olmamasi ve ofiyolitlerin barizce metamorfizma sonrasi kayag toplulugu iizerine
yerlesmis olmas1 gibi veriler, Dogu Anadolu Platosu’nun temelinin altinda okyanusal y1gisim
karmassindan ziyade kitasal bir temel olduguna isaret etmektedir. Gerek kayag toplulugu ge-
rekse metamorfizma tabiati bakimindan Dogu Anadolu’nun temelindeki metamorfitler ve onlari
kesen sokulum kayaglari, Kirsehir Masifindeki metamorfitlere ve onlari kesen sokulumlara ben-
zemektedir. Bitlis Masifindeki Ge¢ Kretase yash yiiksek basing kayaclar1 dikkate alindiginda,
Dogu Anadolu’nun temelindeki yiiksek-sicaklik / diisiik-basing metamorfitleri olasilikla kuzey
yonlii bu yitimle iligkili kitasal bir magmatik yayin orta ve alt kabuk kismini olusturmaktadir.

Anahtar kelimeler: Dogu Anadolu Platosu, okyanusal y18isim karmasasi, kitasal temel, Geg
Kretase magmatik yay1
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ABSTRACT

The Eastern Anatolian high plateau, ~2000 m above sea level, is characterized by (i) an avera-
ge crustal thickness of ca. 45 km, (ii) a nonexistent or very thin lithospheric mantle and (iii) an
immense Neogene-Quaternary volcano-sedimentary cover. Its basement is commonly thought
to consist of wholly of an oceanic accretionary complex of Late Cretaceous to Oligocene age.
Widespread Neogene-Quaternary magmatism is commonly ascribed to slab steepening and
break-off. We herein describe two metamorphic domains (the Akdag and Taslicay areas) sepa-
rated from each other by ~150 km, beneath the Neogene-Quaternary volcanic cover.

They are made up of (i) upper amphibolite- to granulite facies marble, and subordinate amp-
hibolite/pyroxenite, migmatitic to restitic metapelite and metagranite, equilibrated at ~800°C
and 6 kbar. Timing of high-temperature/low to medium pressure metamorphism is constrained
as Late Cretaceous (90 = 2 Ma; 2s) by U-Pb dating on metamorphic zircon. The metamorphic
rocks were pierced by coeval gabbroic to granodioritic intrusions. Both the metamorphic rocks
and the intrusions were in turn obducted by the ophiolitic rocks by Late Campanian-Maastri-
chtian time.

Several lines of evidence such as (i) absence of obviously oceanic rock types, and presence
of metagranites and amphibolites with anorogenic alkaline affinity in the metamorphic rock
assemblage, (ii) absence of any indication for high-pressure metamorphism and (iii) clearly
obducted nature of ophiolitic rocks consistently indicate that the East Anatolian plateau under
the young volcano-sedimentary cover is underlain by a continental crust, rather than ocea-
nic accretionary complex. Late Cretaceous low-pressure/high temperature metamorphism and
coeval magmatism are interpreted to have occurred at the middle to lower crustal depths of a
Late Cretaceous magmatic arc probably related to the northward subduction along the Bitlis
suture.

Keywords: East Anatolian Plateau, oceanic accretionary complex, continental basement, Late
Cretaceous magmatic arc
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KUZEYBATI AVUSTURALYA

Bulut Tortopoglu™®

“Tiirkiye Petrolleri Anonim Ortakligi, Sogiitozii Mahallesi, 2180. Cadde No: 10 06530
Cankaya — Ankara, Tiirkiye

bColorado School of Mines, 1500 Illinois St, Golden, CO 80401, USA

(geosciences@yerbilimleri.com)
0z

3D, 2D sismik ve kuyu verileri Kuzey Karnarvon Havzasi’nin yapisal evrimini anlamak igin
bir firsat saglamistir. Kuzeybat1 Avusturalya Selfi’nde bulunan Kuzey Karnarvon Havzasi, Ust
Permiyen 6ncesi, Ust Permiyen, Alt Jura, Orta Jura ve Geg Jurada meydana gelen 5 riftlesme
fazinin devaminda Alt Kretase’de gerceklesen inversiyon ile birlikte bir dizi tektonik aktivi-
te sonucu olusmustur. Havzadaki riftlesmeye bagl ilk agilma, listrik faylarla Ust Permiyen
oncesi donemde baslamustir. Daha 6nce tanimlanan son dért faza karsilik, yeni bulunan Ust
Permiyen Oncesi meydana gelen riftlesme, Exmouth, Dampier, Barrow ve Beagle alt havza-
larin1 olusturmaya baslamustir. i1k ii¢ agilma fazi yanlizca alt havzalarla smirli kalarak kararl
bir sekilde deformasyon yaratirken, Orta ve Ge¢ Permiyen agilma fazlari biitiin Kuzeybati
Avusturalya Selfi’ni sekillendirmistir. Bolgesel dl¢ekte, daha dnce kesfedilen iki detachment
ylizeye ek olarak yeni bir detachment fault ve inversiona bagli yeni bir decollement yiizeyinin
varlig1 ortaya cikarilmistir. Simple Shear Wernicke Modeli’nin 5 ag¢ilma fazinin bir sonucu
olarak alt havzallar boyunca meydana gelen kabuk evrimini en iyi ifade ettigi diisiiniilmekte-
dir. Bunun yanisira, Exmouth Platosu ve Gascoynee Abisal Diizliigli arasinda kalan kabugun
evrimini Delaminasyon Modeli’nin temsil ettigi savunulmaktadir. Bolgesel dlgekte yapilan
restorasyonlarin sonucunda 5 riftlesme fazi sonucu meydana gelen kabuk uzamasinin ve po-
zitif invesiyonun yarattig1 kabuk incelmesinin miktar1 saptanmistir. Geg Jura riftlesmesinin
sonu, bolgenin rift kontrollii bir kita kenarindan pasif kita kenarma gegtigi donemdir.

Bu ¢aligmanin sonuglari, Kuzey Karnarvon Havzasi’nda alt havza, plato, self, platform, senk-
linal, ark ve abisal diizliikler gibi yapisal unsurlarin evrimini ortaya ¢ikardig: icin, petrol en-
diistrisinde kullanilabilecek sonuglar icermektedir. Yapisal iskeleti ortaya koyan 3 boyutlu
ylizey modelleri ve fay aileleri, riftlesmeye bagli gelisen alt havzalarin sediman ¢dkelimini
kontrol ettigini gostermektedir. Restorasyona bagli ortaya konulan havzadaki kabuk evrimi,
bu ¢alismanin bir diger dnemli sonucudur.

Anahtar Kelimeler: Kuzey Karnarvon Havzasi, rift kontrollii havza evrimi, Wernicke Mode-
li, McKenzie Modeli ve Restorasyon
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ABSTRACT

3D and 2D seismic data from the Northern Carnarvon Basin provide an opportunity to analyze
the structural evolution of the basin. This is a rift-dominated basin, formed by five phases of
extension (Pre-Late Permian, Late Permian, Early Jurassic, Middle Jurassic, and Late Juras-
sic Extension, versus only the four previously identified) and the Early Cretaceous inversion
across the Northwest Shelf of Australia. The first deformation by listric fault initiation in the
basin resulted in a newly defined Pre-Late Permian Extension, generating the Exmouth, Dam-
pier, Barrow and Beagle Sub-basins. The magnitude of the rift phases remained approximately
the same during the earliest three phases of extensions, but increased during the Middle and
Late Jurassic Extension. Additionally, four detachment surfaces are identified, whereas only
two were determined previously. Moreover, a simple shear “Wernicke” model best defines the
style of deformation during the five phases of extension in the Northern Carnarvon Basin,
with delamination under the region between the WNW edge of the Exmouth Plateau and the
Gascoynee Abyssal Plain, opposing the symmetrical McKenzie Model previously assigned by
Mutter et al. Lastly, the amount of extension during the rift phases and the amount of shorte-
ning during the inversion are determined to be highly variable from the results of restorations
throughout the basin. A transition from the rift-dominated margin to the passive margin is
marked by the end of the Late Jurassic Extension.

Results of this research are applicable to hydrocarbon exploration because this study is con-
ducted across the entire Northwest Shelf of Australia, showing more precise relationships
between structural features such as sub-basins, plateaus, shelves, platforms, synclines, arches,
troughs, abyssal plains, depocenter evolution, faults, folds, harpoon structures etc. rather than
limited to a smaller scale. Output of 3D surfaces with the modelled fault families in a structu-
ral framework demonstrates that rift initiation generated accommodation, and rift mini-basins
formed coevally for deposition. Also, regional stretching models of the basin from restorations
for each phase are another significant implication of this study for understanding the structu-
ral evolution of the entire basin.

Keywords: Northern Carnarvon Basin, rift-dominated basin, Wernicke Model, McKenzie Mo-
del and Restoration
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Kuzey Anadolu Fay Zonu; Anadolu Blogu’nun Avrasya Plakasi’na gore yillik ortalama 20 mm
hiz ile batiya dogru olan hareketini karsilayan fay zonudur. Kuzey Anadolu Fay Zonu’nun Ge-
rede Bayramoéren Segmenti iizerinde 1944 yilinda 7.3 biiyiikliigiinde bir deprem meydana gel-
mistir. 1970°1i yillarin baslarinda Ismetpasa Segmenti’nde birtakim deformasyonlar gézlenmis
ve bu deformasyonlar fay zonu lizerinde meydana gelen krip hareketi olarak yorumlanmustir.
Krip hareketinin tespitinden giiniimiize kadar yapilan ¢aligmalarda ¢ok farkli teknikler kulla-
milmistir. Bu ¢alismada krip hareketinin, Ismetpasa Segmenti’nin ne kadarlik bir béliimiin-
de meydana geldigini, bolgenin depremselligi ile olan iliskisini ortaya koymak amaciyla bu
segment tizerinde toplam 11 lokasyonda LIDAR teknolojisi kullanilarak periyodik 6l¢iimler
yapilmistir. 2013 y1li Mayis ay1 ile 2015 yili Eyliil aylar arasinda 8 defa dlciilen 11 ayri istas-
yonda krip hareketinin davranisina iligkin 6nemli bulgular elde edilmistir. Bu bulgulara gore
krip hareketi batida Gerede, doguda Bayramoren ilceleri olmak {izere tiim segment iizerinde
goriilmektedir. Periyodik dlciimler ise segment lizerindeki krip miktarinin 2-6 +1 mm/ yil ara-
sinda degistigini gostermektedir. Segment iizerinde varolan krip hareketi Kuzey Anadolu Fay
Zonu’nun uzun dénem kayma hizinin yaklasik % 30°luk bir kismin1 karsiladig: i¢in fayin bu
segmentinin deprem {iretme potansiyeli halen devam etmektedir.

Anahtar Kelimeler: Kuzey Anadolu Fay Zonu, Gerede Bayramoren Segmenti, Krip, LIDAR

Bu calisma TUBITAK 112Y134 no’lu proje tarafindan desteklenmistir.
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NORTH ANATOLIAN FAULT ZONE
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ABSTRACT

The North Anatolian Fault Zone (NAFZ) accommodates the westward motion of the Anatolian
block relative to Eurasian plate with a slip rate of about 20 mm/yr. The Gerede - Bayraméren
Segment of the NAFZ ruptured during the 1944 Gerede (M:7.2) earthquake. In early 1970s,
some deformations were realized on the Gerede- Bayramoren Segment of the NAFZ and att-
ributed to aseismic creep. Since then different techniques have been used to understand the
nature of the creep. In order to understand the length of the creeping section and the relati-
onship between the seismic activity and creep rate, 11 stations along the Gerede Bayraméren
Segment were monitored periodically by terrestrial LIDAR. Between September 2015 and May
2013, 11 stations were monitored 8 times and important findings concerning the behavior of
the creep movement have been obtained. According to these findings, aseismic creep is going
all along the Gerede-Bayramoren Segment. Periodical measurements showed that the creep
rate changes between 2-6 +1 mm/yr. Considering the slip rate on the NAFZ, this segment is
still capable of generate large earthquakes since at least 30% of the yearly slip still accumu-
lates on the fault.

Keywords: North Anatolian Fault Zone, Gerede Bayramoren Segment, Creep, LIDAR

This work was supported by TUBITAK project No. 112Y134.
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Konumsal ve zamansal olarak siyrilma faylari, genislemeli makaslama zonlar1 ve disiik agilt
normal faylarla iligkili granitoyidler Menderes Masifi’nin kuzey kenar1 boyunca yiizeylemek-
tedir. Ancak kuzey Menderes Masifi’nin genisleme ile es yash granitoyidlerle birlikte yiizey-
lemesi hala bir¢ok tartigmaya konu olmaktadir. Bu ¢alismada Erken Miyosen yasli Egrigoz
ve Koyunoba pliitonlariyla ilgili milonitlerin ve faylarin yapisal analizi ger¢eklestirilmis ve
genisleme rejimi igerisindeki yerlesme ve yiizeyleme siireglerinin anlagilmasi amaglanmastir.
Simav siyrilma fayinin taban ve tavan kayalarini keserek soguyan ve 21-20 My zaman arali-
ginda hizlica yiizeyleyen Egrigéz ve Koyunoba Pliitonlart ile ilgili jeolojik problemler agik-
liga kavusturulmustur. Granit pliitonlarmin kenar zonlarinda olusan milonitlerin hidrotermal
akigkanlardan ve pliitonlardan kaynakli sicaklikla olustugu diisiiniilmektedir. Geniglemeyle
es yasli pliitonlarin yiizeylemesi, bu ¢alismada ilk kez “Gerni makaslama zonu” adlandirilan
bir transfer zonuna dik yonde gelisen yiiksek a¢ili normal faylar ile ger¢eklesmistir. Gerni
makaslama zonu, dogrultu atimli yer degistirmenin baskin oldugu milonit ve faylar ile temsil
edilmektedir. Milonitlerin ve faylarin kinematik analizleri, sol ve sag yanal atimli iki zit yonde
hareketi gostermektedir. Normal ve verev atimli faylarin skarnli kontak zonlari ile iliskisi,
bu faylarin granit yerlesiminin hemen sonrasinda meydana geldigini gostermektedir. Siyrilma
fay1 olusumu sonrasinda, kivrimlar ile es yasl gozlenen transfer faylarinin ve “accommodati-
on” zonlarmin gelisimi, KD-GB dogrultulu ¢ok evreli heterojen genislemenin Kuzey Mende-
res Cekirdek Kompleksi’nin yiikseliminde etkin oldugunu isaret etmektedir.

Anahtar Kelimeler: Cekirdek kompleksi, genislemeye paralel kivrimlar, granit yerlesimi,
transfer zonu, accommodation zonu
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ABSTRACT

A series of granitoid exposures occur along the northern margin of the Menderes Massif, which
are spatially and temporally associated with detachment faults, extensional shear zones and
low-angle normal faults. However, exhumation of the northern Menderes Massif together with
synextensional granitoids has been still subjected to much debate. This study deals with the
structural analysis of mylonites and brittle faults associated with the Early Miocene Egrigéz
and Koyunoba plutons in order to better understand the emplacement and exhumation history
in an extensional setting. Geological constraints revealed that the Egrigéz and Koyunoba plu-
tons intrude the footwall and hanging-wall rocks associated with the Simav detachment fault
and were cooled and exhumed rapidly during 21-20 Ma. Mylonites localized along the contact
zone of granite plutons may be linked to the heat provided by plutons and hydrothermal fluids.
Exhumation of the syn-extensional plutons was caused by high-angle, opposing normal to
strike-slip faults that were terminated within a transfer fault, named for the first time as “the
Gerni shear zone” in this study. The Gerni shear zone is characterized by mylonites and the
overprinting, strike-slip dominated brittle faults. Kinematic analysis of mylonites and brittle
faults indicates two opposing sense of shear, sinistral and dextral displacement, respectively.
Localization of normal- and oblique-slip faults to the skarniferous contact zones suggests
their immediate occurrence following the intrusive events. Development of transfer faults and
accommodation zones together with coeval fold structures following the detachment faulting
points out that the NE-SW directed heterogeneous extension has played an important role du-
ring episodic, short-lived evolution of the northern Menderes core complex.

Keywords: Accommodation zone, core complex, extension-parallel folds, granite emplace-
ment, transfer zone
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Bolkar Daglari’nin giineyinde yeralan Cocak Dere yoresinde Permiyen-Triyas yash kalksist,
kristalize kirectagi, mermer, sist, fillat ve kuvarsitlerden olusan metamorfize birimler yiizey-
lenmektedir. Bolkar Birligi’ne ait bu birimler Cocak Dere’nin glineyinde Aladag Birligi’ne
ait Ust Triyas, Jura ve Kretase yash karbonatl birimler {izerine bindirmistir. Bolgedeki tiim
birimler Miyosen yasli resifal kiregtaslar1 tarafindan agisal bir uyumsuzlukla iizerlenmektedir.

Caligma alanini da igeren tiim Bolkar Daglari yoresi Ge¢ Kretase doneminde sikigma tekto-
nigi etkisi altinda gelismis tektonik yapilar icermektedir. Bolkar Birligi’nin 6zellikle taban
seviyelerini olusturan Ust Permiyen yasl birimler igerisinde basing gerilmeleri etkisi altinda
gelismis tektonik yapilar gézlenmektedir. Bu yapilar kalksistler igerisinde akma kivrimlart,
ince seviyeli sist ve fillatlar igerisinde kink kivrimlari, ptigmatik kivrimlar, makaslama zonla-
rinda S-C yapilari, biikiilme klivaji, kayma diizlemindeki mineral lifleri, kalsit dolgulu tansi-
yon catlaklari, kristalize kiregtaglari igerisinde dupleks yapilar, S ve Z-sekilli kivrimlar, devrik
kivrimlar ve makaslama gatlaklaridir. Tektonik yapilarin analizi bolgenin kuzey-giiney yonlii
basing gerilmeleri altinda kaldigint ve Bolkar Birligi’ne ait metamorfize birimlerin giineye
dogru Aladag Birligi’ne ait karbonatli birimler iizerine itildigini gostermektedir.

Anahtar Kelimeler: Cocak Dere, Bolkar Daglari, tektonik yapilar, sikisma tektonigi
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ABSTRACT

In the Cocak Dere region located at the south of the Bolkar Mountains, metamorphic units
composed of Permian-Triassic calc-schist, recrystallized limestone, marble, schist, phyllite
and quartzite outcrop. These units of the Bolkar Unit are overthrust on the Upper Triassic,
Jurassic and Cretaceous aged carbonate rocks of the Aladag Unit at the south of Cocak Dere.
All the units in the region are overlain by the Miocene age reefal limestones with an angular
unconformity.

The Bolkar Mountains region also involving the study area includes tectonic structures that
were formed due to compressional tectonic regime during the Late Cretaceous. In the Upper
Permian units, which especially form the base levels of the Bolkar Unit, tectonic structures
shaped under the influence of compressive stresses have been observed. These structures are
flow folds in calc-schists, kink folds in schist and phyllites, ptygmatic folds, shear zones S-C
structures, crenulation cleavages, slickenfibers on slickensides, calcite-filled tension gashes,
duplex structures, S and Z-shaped folds, overturned folds in crystallized limestones and shear
fractures. The analysis of the tectonic structures shows that the region is under the influence of
north — south oriented compressive stresses and the metamorphic units have been overthrust
to the south on the carbonate units that are parts of the Aladag Unit.

Keywords: Cocak Dere, Bolkar Mountains, tectonic structures, compressional tectonics
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Nallihan ve Cayirhan bolgeleri, Pliyo-Kuvaterner yasl Kuzey Anadolu Fay Zonu (KAFZ) ve
Orta Miyosen — Alt Pliyosen yaslh Trakya-Eskisehir Fay Zonlarimin (TEFZ) arasinda yer alan
Nallthan Kamasinin merkezi konumunda bulunmaktadir.

S6z konusu alanin kuzeydogu kesiminde fillat, metabazit ve mermerden olusan temel biri-
min iizerine uyumsuzlukla kumtasi, konglomera, kiregtasi, tiif, lav akintilart ile temsil edilen
yamag ¢okellerinden olugan Jura yasl birimler bulunur. Jura yaslt birimler ise diisey yon-
de tekdiize kirectasi ve killi kiregtasi gibi self ortaminda ¢okelmis sedimanlardan olusan Ju-
ra-Kretase birimleri ile gegislidir. Tabanda, metamorfik ve kiregtasi ¢akillarindan olugmus iist
seviyelerde kumtast seyl ardisimi ve kiregtasi ile temsil edilen yamag ortaminda ¢okelmis
Ust Kretase ¢okelleri tabanda diisey yonde Jura birimleri ile gecislidir, tavanda ise Alt-Orta
Eosen yash karasal ¢okeller tarafindan paralel uyumsuzluk ile ortiilmektedir. Nallthan’in bati-
sinda metamorfik birimleri uyumsuzlukla 6rten, kumtasi, ¢gamurtasi ve konglomera ile temsil
edilen akarsu, aliivyal yelpaze ve gol ¢okellerinden olusan Alt-Orta Eosen yasli birim bulu-
nur. Bu birim yanal ve diisey yonde tiif, aglomera ve andezitik lavlardan olusan Orta Eosen
yaslt volkanitler ile gegislidir. Fosilli kumtasi, seyl ve kiregtasi ile temsil edilen plaj ve sig
denizel ortam ¢okeli olan Orta Eosen yasli ¢okeller, volkanitler ile yanal ve diisey yonde ge-
¢islidir. Nallihan’in D-GD bdlgelerinde genis alanlarda yiizlek veren Alt-Orta Miyosen yash
seyl, kumtagi, linyit, konglomera, tiif, kirectasi ile temsil edilen gol ve bataklik ¢okellerinden
olusan istif kendisinden daha yasli birimleri uyumsuzluk ile értmektedir. Kumtasi, kiltasi ve
konglomeradan olusan gol ve akarsu ¢okellerinden olusan Ust Miyosen yasli istif ise tabanda
Alt-Orta Miyosen yagli birimler ile uyumludur. Pliyosen yasl aliivyal yelpaze ve akarsu ¢6-
kellerinden olusan kumtast, kiltasi ve konglomera ile ifade edilen ¢okel ise kendisinden daha
yaslt birimleri uyumsuzluk ile 6rtmektedir.

Nallithan ve Cayirhan bolgelerinde B-D ve GB-KD dogrultulu, biiyiik 6l¢ekli dogrultu bile-
senli oblik bindirme faylar1 goriilmektedir. Eosen ve Miyosen yash birimlerde ise ana kivrim
eksenleri B-D ve BGB-DKD dogrultuludur. Bu durum, bdlgede K-G dogrultudan KKB-GGD
dogrultuya zamanla gegis yapan siirekli bir sikigma rejiminin hakim oldugunun gostergesidir.
Nallithan ve Cayirhan bolgeleri yapisal 6zellikleri bakimindan Nallthan kamasinin merkezi
konumunda bulunmalarindan dolay1 kama ile ayni yapisal 6zellikleri gostermektedir. Kuzey-
de Intra-Pontid okyanusunun kapanmasi esnasinda Eosen doneminde bolge bir ramp havzasi
halini almis ve burada orgiilii akarsu rejimi hakim olur. Eosen boyunca sikisma devam etmis
ve Miyosen donemi baslarinda ise havza artik daglar arasi havza halini almistir. S6z konusu
sikigma rejimi Ust Miyosen sonlarma kadar devam etmistir.

Anahtar Kelimeler: Alpin Orojeni, bindirme ve kivrim kusagi, Nallthan Kamasi, rampa ve
daglar aras1 havzalar
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TECTONOSTRATIGRAPHIC EVOLUTION OF THE NALLIHAN
AND CAYIRHAN REGIONS

Murat Sahin‘, Cenk Yaltirak®
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(sahinmurat2@jitu.edu.tr)

ABSTRACT

Nallthan and Cayirhan are located at the center of the Nallthan Wedge which is bounded by
the Plio-Quaternary North Anatolian Fault Zone (NAFZ) and Middle Miocene — Lower Plio-
cene Thrace-Eskisehir Fault Zone.

The Jurassic unit is composed of slope deposits, including sandstone, conglomerate, limesto-
ne, tuff, and lavas and covers unconformably the metamorphic basement that contains phyl-
lite, metabasite and marble in the northeastern side of the study area. This unit shows verti-
cal transition to the Jurassic-Cretaceous sediments that include shelf deposits, limestone and
clayey limestone. These sediments show vertical transition to the Upper Cretaceous unit that
consists of slope deposits characterized by conglomerate with metamorphic and limestone
blocks, sandstone, shale and limestone. The Lower-Middle Eocene terrestrial unit lies on the
Upper Cretaceous sediments with parallel unconformity. In the western side of the Nallthan,
the Lower-Middle Eocene aged unit occurs, which is characterized by a sandstone, mudstone
and conglomerate sequence that indicates alluvial fan, braided river and lacustrine environ-
ments. This unit covers the metamorphic basement with an unconformity and shows vertical
transition to the Middle Eocene volcanics. These volcanics consist of tuff, agglomerates and
andesitic lavas and shows both vertical and lateral transition to the Middle Eocene unit that is
composed of beach and shallow marine deposits, including sandstone with fossils, shale and
limestone. In the southern and southeastern part of the Nallthan, all these units are uncon-
formably overlain by the Lower-Middle Miocene sediments that include lacustrine deposits
represented by shale, sandstone, lignite, conglomerate, tuff and limestone cover the area. The
Lower-Middle Miocene deposits show vertical transition to the Upper Miocene unit that in-
volves alluvial fan and river deposits, including sandstone, claystone and conglomerate. The
Pliocene aged river and alluvial fan deposits cover the sequence unconformably. These sedi-
ments are sandstone, claystone and conglomerates of the Pliocene unit.

The large-scale oblique thrust faults with strike-slip component are W-E and SW-NE-trending

faults. In the Eocene and Miocene units, the main fold axis directions are W-E and WSW-ENE.
This indicates that the N-S-trending compression regime continued till Miocene and the com-
pression direction turned into NNW-SSE-trending. The Nallthan and Caywhan regions display
the same structural properties with the Nallthan Wedge, because they are located at the center
of this wedge. The region became a ramp basin and was dominant by the braided river regime
during the closure of the Pontide Ocean located in the northern side in Eocene. The compres-
sion continued during the Eocene and at the beginning of the Miocene, the basin turned into
an intermontane basin. This compression regime continued till the end of Upper Miocene.

Keywords: Alpine Orogeny, fold and thrust belt, Nallihan Wedge, ramp and intermontane
basins
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HEYBELIADA’NIN JEOLOJIiSIi: iISTANBUL PALEOZOIK
ISTIFINE SEDIMENTOLOJIK VE YAPISAL BiR BAKIS

Hande Sile*, Cansu Akin?, Giilsen Uc¢arkus®, H. Serdar AKkyiiz*
“[stanbul Teknik Universitesi, Maden Fakiiltesi, Jeoloji Miihendisligi Boliimii, Istanbul
(sileh@itu.edu.tr)
oz
Marmara Denizi’nin (KB Tiirkiye) kuzey kita selfinde yer alan Prens Adalari, Istanbul Pa-
leozoik istifine ait farkli formasyonlarin ve bu formasyonlarin gegirdigi ¢esitli deformasyon
evrelerinin gézlemlenebildigi onemli bir bolgedir. Calisma alani, Prens Adalari’nin ikinci bii-
yiik adas1 olan Heybeliada’y1 kapsamaktadir. Bolgede yapilan arazi ¢aligmalar1 ve petrografik
incelemeler ile adada yiizeyleyen Paleozoik yasl Kurtkdy, Aydos ve G6zdag formasyonlarinin

ozellikleri ve birimlerin birbirleriyle iliskileri ortaya koyulmustur. Ayrica bdlgedeki yapisal
unsurlar korele edilerek, bunlarin kendi igerisindeki goreli iligkileri belirlenmisgtir.

Heybeliada morfolojik olarak kuzeyde, glineydoguda ve giineybatida olmak iizere {i¢ tepeden
olusur. Adanin kuzey tepesinde, ayrica bat1 ve gliney kiyilarinda Ordovisyen yasl Kurtkoy
Formasyonu yiizlek verir. Kurtkdy Formasyonu, ¢akiltasi, kumtasi ve seyl birimlerinin arda-
lanmasindan olusan bir istiftir. Adanin kuzeybatisinda yiizlek veren ¢akiltasi diizeyleri, gogun-
lukla kuvars, ¢ort ve feldspat icerikli tanelerden meydana gelmis olup, bu boélgedeki yiiksek
dereceli alterasyon ve demir olusumu nedeniyle kirmizi-bordo rengini almistir. Formasyona
ait kumtagslar1, K-feldspat acisindan zengin arkozlardan olusur. Kurtkdy Formasyonu’nun seyl
seviyeleri ise adanin giiney tarafinda alterasyona bagl olarak gri-pembe-mor renkli bantlar
halinde goriiniir. Ust Ordovisyen yash Aydos Formasyonu, bolgede Kurtkdy Formasyonu ile
yer yer uyumlu, yer yer tektonik dokanaga sahiptir. Adanin giiney tepelerinde gozlenen Aydos
Formasyonu, kuvars arenit biriminden olusur. Birimin hemen hemen tamami kuvars ve ¢ort
tanelerinden ve ¢cok az miktarda silis ¢gimentodan olusur. Oldukg¢a sert ve dayanimli olan Aydos
Formasyonu, sistematik catlaklar ve kiiciik 6lgekli faylar igerir. Adanin kuzey kiyisinda, Ust
Ordovisyen-Alt Siliiriyen yasli Gézdag Formasyonu, Aydos Formasyonu ile tektonik doka-
naklidir. Formasyona ait laminali seyller, ortama gelen malzemedeki silis artis1 sebebiyle fark-
I1 renklerde goriiliir. Adanin giiney kisminda, faylanmaya bagli bir magmatik sokulum tespit
edilmistir. Andezitik bilesimli bu intriizyonun, genellestirilmis Istanbul stratigrafisindeki Ust
Kretase yasli magmatik olusumlarla ilintili oldugu diistintilmektedir.

Heybeliada’da yapilmis olan arazi ¢aligmalari ve petrografik incelemeler, bolgedeki birimlerin
transgresif bir istifi temsil ettigini gdstermistir. Kurtkdy Formasyonu’na ait karasal ¢okeller,
bir aliivyal veya fluviyal sistemin fasiyeslerinden meydana gelir. Transgresyonla birlikte bir
gecis ortami haline gelen bdlgede, plaj ortamini temsil eden Aydos Formasyonu’na ait birimler
¢okelmistir. Deniz seviyesinin yiikselmesiyle, bolgede lagiin ortamina ait ¢dkellerden meyda-
na gelen G6zdag Formasyonu birimleri ¢okelmistir. Andezitik bilesimli magmatik sokulum,
bu birimleri kesmis ve faylanmayla iliskili olarak yerlesmistir. Giincel kiy1 ¢okelleri ve aliiv-
yon, bolgedeki paleozoik birimlerin {izerini uyumsuz olarak orter. Bélgedeki KB-GD uzanimli
faylarin, KD-GB yonlii bir gerilme kuvvetinin etkisiyle olustugu diigiiniilmektedir ve bu fay
sistemi, KD-GB uzanimli daha geng bir fay sistemi tarafindan kesilmektedir.

Anahtar Kelimeler: Heybeliada, Istanbul, jeoloji, paleozoik, Prens Adalari
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ABSTRACT

The Prince Islands is a significant region located on the northern shelf of the Sea of Marmara (NW
Turkey) where the formations and the deformational phases of Istanbul Paleozoic Sequence are
quite visible to investigate. The study area involves the second-largest island of Prince Islands,
Heybeliada. The field studies and petrographic analyses revealed the characteristics of Paleozoic
Kurtkoy, Aydos and Gozdag Formations that are surfaced in the island, and also the interrelations
of the units in the study area are presented. Likewise, the relative relations of the structural ele-
ments in the region were determined by the correlation of them in itself.

Heybeliada morphologically consists of three hills, which are located on the northern, south-e-
astern and south-western parts of the island. The Ordovician Kurtkdy Formation outcrops at the
northern hill in addition to western and southern shores of the island. The Kurtkoéy Formation is a
succession that consists of alternation of conglomerate, sandstone and shale. The conglomerate le-
vels outcropping at the north-western part of the island mostly contain quartz, chert and K-feldspar
bearing grains, and red-colored due to high-degree of alteration and iron formation. The sandstone
units of the formation are composed of K-feldspar rich arkoses. The shale levels of Kurtkéy Forma-
tion are observed as bands in grey-pink-purple colors at the southern part of the island. The Upper
Ordovician Aydos Formation does not have only conformable contact, but also tectonic contact
with the Kurtkdy Formation in the studied region. The Aydos Formation observed on the southern
hills of the island is composed of quartz-arenite. Almost the whole unit contains quartz and chert
grains with a trace amount of silica-cement. The pretty rigid and competent units of the Aydos
Formation include systematic fractures and small-scale faults. On the northern shore of the island,
the Upper Ordovician-Lower Silurian Gézdag Formation has tectonic contact with the Aydos For-
mation. The laminated shales of the formation are seen in various colors due to increasing silica
income to the depositional environment. A magmatic intrusion related to the faulting is identified at
the southern part of the island. It is considered that this andesitic intrusion is associated with the
Upper Cretaceous magmatic generations of generalized stratigraphic sequence of Istanbul.

The field studies and petrographic analyses indicate that the sedimentary units represent a transg-
ressive succession in the study area. The continental deposits of Kurtkéy Formation were repre-
sented by the facies of an alluvial or fluvial system. By ongoing transgression, the region became
a transitional environment where the beach deposits of Aydos Formation were accumulated. With
the increasing sea-level, the units of Gézdag Formation were deposited as a depositional environ-
ment of lagoon. The magmatic intrusion, which is andesitic in composition, cut the whole units
and emplaced associated with faulting. The modern deposits and alluvium cover Paleozoic units
unconformably in the region. The development of the NW-SE trending faults is considered as the
result of a NE-SW extensional regime, and this faulting system is cut by a younger NE-SW trending
fault system in the study area.

Keywords: Heybeliada, Istanbul, geology, Paleozoic, Prince Islands
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DOGU PONTIDLER’DE ASIiDIiK ERKEN JURA
VOLKANIZMASI, KD TURKIYE

Kadir Siinnetg¢i*, Abdurrahman Dokuz?*
“Giimiishane Universitesi, Jeoloji Miihendisligi Boliimii, 29000 Giimiishane
(dokuzabdurrahman@gmail.com)

0z

Inceleme konusu asidik kayalar Olur (Erzurum) ilgesinin 5 km kadar giineyinde yaklasik 50
km? lik bir alanda yiizeylemektedir. Cogunlukla riyolitik bilesime sahip kayalar baglica ku-
vars, plajiyoklas, K’lu feldspat ve tali olarak da opak, zirkon ve apatit igermektedir. Epidot
ikincil mineral olarak; serizit ve klorit ise ayrisma mineralleri olarak bulunurlar. LA-ICP-MS
yontemiyle yapilan U-Pb zirkon yaslandirmasi birimin yerlesim yasini1 184.1 milyon yil olarak
vermigtir.

Nispeten yiiksek bir degisim aralig1 sunan riyolitler (Si0,=%70-80), sodik karakterli (K,O/
Na,O = 0.01-1.04) ve orta K’lu iki 6rnek disinda toleyitiktirler (K,0=% 0.06-2.63). Yiiksek
A/NK (1.18-2.00) ve A/CNK (0.98-1.94) degerleri giiglii peralumin 6zellige sahip olduklarini
gostermektedir. Artan diferansiyasyona karsi Na,O, Sr, La, Th degerleri pozitif yénseme goste-
rirken, TiO, MgO, P,0; CaO Fe,0, K,0,, AL,O, Rb, Ba, Zr, Y ve Yb negatif yonseme gosterir.
Riyolitler kendi icerisinde az-orta oranlarda farklilagan nadir toprak element igeriklerine sahip

olup (La,/Lu,=0.6-24.4), orta 6lgekli negatif Eu anomalisi gosterirler (Euw/Eu*=0.39-0.80).

Ana ve iz elementlerde gozlenen trendler, bilesimsel araligin olugsmasinda kesirli kristallen-
menin énemli bir rol oynadigina isaret etmektedir. Gliglii peralumin 6zellikleri bu diferansi-
asyonun bir sonucudur. Bu trendler, negatif Eu ve Sr anomalileri ile birlikte, riyolitin goreli
olarak daha bazik (dasitik/riyodasitik) bir magmadan itibaren olugsmus olabilecegine de isaret
etmektedir. Ancak yorede riyolitlerle gegisli dasitik bilesimli kayalara rastlanmamistir. Bu-
nunla birlikte, goreli olarak daha bazik bilesime sahip kiitlelerin yar1 derinliklerde birakilmis
olabilecegi éngoriilebilir. Oyle ki, bu duruma 6rnek teskil edebilecek eslenik kiitleler 40 km
kadar batidaki Yusufeli (Artvin) yoresinde bulunmaktadir. Jeokimyasal bulgular koken olarak
alt kabukta yer alan bazik toleyitik kayalara isaret etmektedir. Bu bildiri 113Y457 numarali
TUBITAK projesi kapsaminda kismen desteklenmektedir.

Anahtar Kelimeler: Erken Jura, asidik volkanizma, U-Pb zirkon yas1, Dogu Pontidler
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ABSTRACT

Acidic rocks of this study crop out an area of about 50 km square in the 5 km south of Olur
(Erzurum). The rocks are largely rhyolitic in composition and comprise quartz, plagioclase
and K-feldspar as major components and accessory amount of opaque minerals, zircon and
apatite. Epidote is found as secondary mineral, whereas sericite and chlorite as alteration
minerals. Zircon U-Pb dating by LA-ICP-MS method yielded an age of 184.1 Ma for the emp-
lacement of the rhyolite.

The rocks comparatively display a large compositional range (Si0,=%70-80) and have a so-
dic composition (K,0/Na,0 = 0.01-1.04). Except for two samples with medium-K, they are
tholeiite in character (K,0=% 0.06-2.63). High A/NK (1.18-2.00) and A/CNK (0.98-1.94)
values show that the samples are strongly peraluminous. Na,0, Sr, La, Th values are positively
correlated with increasing differentiation, whereas TiO, MgO, P,0; CaO Fe,0, K,0, Al,0,
Rb, Ba, Zr, Y and Yb are negatively correlated. Rare earth element patterns of the rhyolites in
itself are small to moderately differentiated (La,/Lu,=0.6-24.4) and show moderate negative
Eu anomalies (Eu/Eu*=0.39-0.80).

Trends observed in the major and trace elements suggest that fractional crystallization has
played a significant role in the generation of compositional variation. Strongly peraluminous
nature of the rocks is a result of this differentiation. These trends, together with the negative
Eu and Sr anomalies, also suggest that the rhyolite may have been derived from a relatively
more basic (dacitic/rhyodacitic) magma by fractional crystallization. Nevertheless, no dacites
having transitional relationship with the rhyolites were encountered in the region. However, it
seems likely that the rocks possessing such compositions were left from the melts at hypabyssal
depths of the crust. Such intrusive bodies, which constitute good examples to this inference, are
found in the Yusufeli (Atvin) to 40 km west. All these geochemical data refer to the tholeiitic
basic rocks as a potential source at the lower crust. This research is partly supported by the
TUBITAK with grant number 113Y457.

Keywords: Early Jurassic, acidic volcanism, U-Pb zircon age, Eastern Pontides
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KAPADOKYA’NIN ALTERE iGNIMBIRTILERDEN ERiYONIT
AYRISMA MiKTARLARININ MIKROSKOBIK YONTEMLER
KULLANILARAK NiCELLESTIiRILMESI

Efe Akkas®, H. Evren Cubuk¢u?®, Volkan Erkut?, Liitfiye Akin®, Yasin Yurdakul®
“Hacettepe Universitesi, Jeoloji Miihendisligi Boliimii, 06800, Ankara, Tiirkiye
(akkasefe@hacettepe.edu.tr)
oz
Atmosferik kosullarin kayaglari meydana getiren temel bilesenleri etkileyerek fiziksel par¢alanma-
ya ve bozunmaya yol actig1 bilinmektedir. Kapadokya bdlgesinde Orta Miyosen — Ge¢ Kuvaterner
yasl eksplozif volkanizma iiriinleri olarak bilinen ignimbirit akintilari, giinlenme sonucunda fizik-
sel pargalanmaya oldukga elverisli fiziksel 6zelliklere sahiplerdir. Bu bdlgede siiregelen giinlenme
ignimbiritler iizerinde derin vadilerin, kanal benzeri fiziksel yapilarin veya peri bacalari olarak bi-
linen morfolojik unsurlarin olugsmasina neden olmaktadir. Hidrotermal faaliyet sonucu ignimbiritler-
de meydana gelen ikincil mineralizasyon, ignimbiritlerin pekisme derecelerini (gozenek ve kristal
oranlar ile iligkili olarak) yiikseltmesine ragmen giinlenme siiregleri etkisini siirdiirebilmektedir.
Kapadokya ignimbiritlerinin alterasyon mineralojisi, ana magmalarmin bilesimine, patlama/yerles-
me kosullarina ve ¢okelme sonrasi hidrotermal faaliyetin kimyasal niteliklerine bagli olarak uzam-
sal degisimler sunmaktadir. Kapadokya ignimbiritlerinde meydana gelen alterasyonun, baslica kil
ve zeolit grubu mineralleri ile temsil edildigi goriilmektedir. Zeolit grubu minerallerinden eriyonit,
Uluslararas1 Kanser Arastirma Ajansi (IARC) tarafindan “Grup-1 Karsinojen” olarak listelenmekte-
dir ve Nevsehir ilinin &zellikle Karain, Sarihidir ve Karacadren koyleri ¢evresindeki ignimbiritler-
deki hidrotermal alterasyon minerallerinin baginda gelmektedir. Insanlarin yasam alani igerisinde ig-
nimbiritlerde gdzlenen kanserojen zeolit grubu minerallerinin muhtelif siiregler ile serbestlesmeleri,

havaya karigmalar ve taginmalar1 bolgedeki mezotelyoma rahatsizliginin baslica nedenidir.

TUBITAK 113Y439 numarali proje ile desteklenen bu ¢alisma ile amaglanan; laboratuvar tabanli
glinlenme deneyleri siiresince zeolit grubu minerallerinin bozunma/fiziksel ayrigma miktarlarini (ni-
cel olarak), farkli goriintiileme teknikleri kullanarak belirlemektir. Atmosferik kosullarin meydana
getirdigi giinlenme etkisini birebir yaratmak miimkiin olmadigindan laboratuvar tabanli giinlenme
stiregleri (1slatma-kurutma/dondurma-¢6zdiirme) uygulanmustir. Deneyler, zeolitlesmenin yogun
oldugu Karacaoren, Karain, Sarthidir bolgelerine ait ignimbiritlerin karot drnekleri (¢ap:3cm; yiik-
seklik:10+£3cm) tizerinde gergeklestirilmistir. Deneyler boyunca 6rneklerden dokiilen pargaciklar
her agsamada toplanmustir. Toplanan parcaciklar hem optik faz kontrast mikroskobu (PCM) hem de
elektron mikroskobunda (SEM) incelenmistir. Ayrica 6rneklerden kiitle kayiplari hesaplanmigtir. ~3
aylik giinlenme siirecinden sonra eriyonit kristallerinin, jiivenil mineraller ve cam kiymiklarindan
ayrildiklart gozlenmistir. Eriyonit, ilksel olarak birgok ignemsi/lifsi eriyonit kristalini bir arada tutan
1sinsal/prizmatik demetler halinde bulunmasina ragmen giinlenme sonrasinda miinferit kristaller ha-
linde serbestlesmistir. Serbest eriyonit kristallerinin miktarlari; goriintii analiz teknikleri kullanilarak
belirlenmistir. Bu ¢alisma, altere ignimbiritlerin giinlenmesi sonucu, lifsi/ignemsi eriyonit kristalleri-
nin serbestlestiklerini gdstermistir. Sonug olarak, altere (eriyonit igeren) ignimbiritlerin uzamsal ya-
yilimlarinin ve hacimlerinin belirlenmesi, bahsi gegen bolgelerde, serbestlesen veya sagilan eriyonit
kristallerinin miktarlari izerinden tutarli hesaplamalar yapilabilmesi bakimindan oldukga 6nemlidir.

Anahtar Kelimeler: Altere ignimbiritler, glinlenme, eriyonit, fiziksel ayrisma, Kapadokya

Bu bildiri TUBITAK 113Y439 no’lu proje ile desteklenmektedir.
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ABSTRACT

Since the main components of rocks are affected by atmospheric condition which trigger phy-
sical weathering and disintegration. Ignimbrites of Cappadocia, explosive volcanic products
of Middle Miocene — Late Quaternary, are prone to weathering processes. Weathering and
erosion processes in the region form various morphological components on ignimbrites as
deep valleys, channel like structures or fairy chimneys. Although, secondary mineralization
in ignimbrites increases the welding degree (related to vesicles and crystal rates), weathering
processes are still valid. Alteration mineralogy of Cappadocian Ignimbrites exhibit spatial
variations, depending on composition of primary magma, eruption/deposition conditions and
post-depositional hydrothermal activity. Alteration mineralogy of Cappadocian ignimbrites
are represented by mainly clay and zeolite group minerals. Erionite, has been listed by Inter-
national Agency of Research on Cancer (IARC) as Group-1 carcinogen, is the major alteration
mineral around Karain and Karacaoren (Nevsehir) villages. Disintegration, suspension in air
and transportation of airborne carcinogen zeolite group minerals are the main reason of the
mesothelioma epidemic around these localities.

This study which is funded by TUBITAK (Project No: 113Y439), aims to quantify degradati-
on/physical disintegration of zeolite group minerals throughout the weathering experiments.
Because of infeasibility to reflect actual effects of atmospheric conditions on the rocks, labo-
ratory based weathering experiments (as freezing-thawing and wetting-drying) were applied.
Weathering experiments were applied on core samples (diameter: 3cm, height: 10+3cm) of
two highly zeolitizated ignimbrites for each locations from Karain, Karacaéren and Sarthidwr
villages. Core samples were kept in beakers during the experiments whereby, divided and se-
parated particles were collected after each cycle. Collected particles were monitored in each
cycle by optical phase contrast microscope (PCM) and scanning electron microscope (SEM).
Additionally, investigated core samples have been observed to lose weight gradually. More-
over, erionite crystals were displayed as discretely from juvenile minerals and glass shards.
Although primary occurrence of erionite is represented by radial/prismatic bundles, single
erionite crystals have disintegrated after weathering. Amounts of single erionite crystals were
calculated quantitatively by using various image analysis techniques. This experimental study
demonstrates that, fibrous/needle-like erionites and other zeolite group minerals can disin-
tegrate as single crystals (approx. 100 £30u max size.) after the approx. 3 months of weathe-
ring processes. Consequently, determination of spatial extension and exact volumes of altered
(erionite bearing) ignimbrites have a crucial importance to make consistent calculations of
realistic amount of separated erionite crystals around mentioned locations.

Keywords: Altered ignimbrites, weathering, erionite, physical disintegration, Cappadocia

This study is supported by TUBITAK project 113Y439.
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Marmara Bolgesinin en biiyiik tatli su gélii olan iznik G6lii havzasi tektonik kékenlidir. Ple-
istosen sedimentler, havza ¢evresinde tektonik aktiviteden etkilenmis teraslar, gél seviyesinin
zaman zaman yiikseldigini gostermektedir. Havzanin kuzey kesimlerinde dogrultu atimli faya
acili gelisen kademeli normal faylarla, giiney kiyilarinda fay sevleri 6niinde Kuvaterner aliivi-
yal yelpazeler gelismistir.

Iznik Gélii’niin dip ¢okellerinden derlenmis olan 28 &rnegin 14’iinde denizel 19 cins ve 24
giincel foraminifer tiirti belirlenmistir. Cok az sayida da olsa elde edilen Rhapdammina aby-
ssorum, Spiroloculina ornata, Siphonaperta aspera, Cycloforina contorta, Quinqueloculina
cf. Auberiana, Q. laevigata, Q. seminula, Miliolinelle subrotunda, Triloculina marioni, Sig-
moilinita costata, Peneroplis pertusus, Globocassidulina subglobosa, Neoeponides bradyi,
Neoconorbina terquemi, Rosalina bradyi, R. floridensis, Cibicides advenum, Lobatula loba-
tula, Asterigerinata mamilla, Nonion depressulum, Ammonia parkinsoniana, A. tepida, Elp-
hidium aculeatum, E. depressulum denizel kokenli foraminifer ve ostrakodlar gdliin yakin
gecmiste Gemlik Korfezi ve Marmara Denizi ile baglantili oldugunu diigiindiirmektedir. Bu
calismada, Iznik Golii havzasinda 3 hattan derlenmis olan 7 yiizey sediment (D2, D7, D9, S5,
S7, S9) drneklemesinin jeokimyasal dzellikleri incelenmistir. Calismada manyetik 6zellikleri,
agir-mineral igerikleri, magnetite ve hematite miktarinin tamami ile agir-mineral i¢eriginin sii-
re¢ i¢indeki degigsmelerinden etkilendigi ortaya ¢ikmistir. G6le gevreden akarsu agi ile ulasan
endiistriyel atiklar olarak gida, kagit, tekstil, maden ve metal sanayi atiklart ulagsmaktadir. Bu
sanayi atiklar1 arasinda Se, Sb, Pb, Ni, Hg, Cr, CN, Cd, As, P, nitrit, nitrat, amonyum ve pestisit
bulunmaktadir. Yine bu endiistrilerde kullanilan nadir toprak elementlerinden La, Y, Ce ve Nd
metal endistrisinde kullanilirken, Cr, Ce ve Na bilesikleri tekstil endiistrisinde kullanilmakta-
dir. Bununla birlikte sadece D2, S5 ve S7 drneklemelerinde Ammonia tepida, Quinquelocu-
lina seminula, Rosalina floridensis, Sigmoilinita costata, Triloculina marioni olarak 5 cins ve
tiir gézlenmistir.

Anahtar kelimeler: Bentik foraminifer, dip sediment, Iznik golii (Bursa-KB Tiirkiye), sedi-
ment jeokimyasi

40



69. Tiirkiye Jeoloji Kurultay 11-15 Nisan/April 2016 69" Geological Congress of Turkey

THE RELATIONSHIP BETWEEN DISTRIBUTION OF BENTHIC
FORAMINIFERAL ASSEMBLAGES AND GEOCHEMICAL
PROPERTIES IN THE IZNIK LAKE (NW TURKEY) BOTTOM
SEDIMENTS

Ipek Barut*, Mustafa Ergin®, Engin Meric‘, Niyazi Avsar’, Kurultay Oztiirk
stanbul Universitesi Deniz Bilimleri ve Isletmeciligi Enstitiisii, 34134 Vefa, Istanbul
bAnkara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, Besevler, Ankara
‘Moda Hiiseyin Bey Sokak No: 15/4, 34710 Kadikéy, Istanbul

1Cukurova Universitesi, Miihendislik- Mimarhik Fakiiltesi Jeoloji Miihendisligi Boliimii,
01330 Sarigcam, Adana

[stanbul Universitesi Deniz Bilimleri ve [;sletmecilig“i Enstitiisii, 34134 Vefa, Istanbul
(barutif@istanbul.edu.tr)

ABSTRACT

Lake Lznik, which is the largest freshwater lake in the Marmara region, has a tectonic origin.
Pleistocene sediments and terraces that were affected by tectonic activity occurring around
the basin indicate that the lake uplifis from time to time. In the northern parts of the basin, nor-
mal gradual faults developed at an angle to the strike-slip fault as well as alluvial fans of the
Quaternary age which were deposited at the mouth of the fault scarps on the southern shores.

Among the 28 sediment samples complied from the bottom of Lake Iznik, in 14 samples 19
species and 24 species of foraminifera were identified. Although they are found in very low
quantity, finding of marine origin genus and species of foraminifera such as, Rhapdammina
abyssorum, Spiroloculina ornata, Siphonaperta aspera, Cycloforina contorta, Quinquelocu-
lina cf. Auberiana, Q. laevigata, Q. seminula, Miliolinelle subrotunda, Triloculina marioni,
Sigmoilinita costata, Peneroplis pertusus, Globocassidulina subglobosa, Neoeponides bradyi,
Neoconorbina terquemi, Rosalina bradyi, R. floridensis, Cibicides advenum, Lobatula loba-
tula, Asterigerinata mamilla, Nonion depressulum, Ammonia parkinsoniana, A. tepida, Elp-
hidium aculeatum, E. Depressulum, suggest that Iznik lake was connected to Gulf of Gemlik
and Marmara Sea. This study is aimed at investigating the geochemical properties of 7 surface
sediment samples (D2, D7, D9, S5, §7, S9) compiled from 3 lines in Lake Iznik. In this study,
it has appeared that the magnetic properties of the heavy-mineral contents, the entire amount
of magnetite and hematite and heavy-mineral content were affected by changes in the process.
The lake recieves industrial wastes through nearby river network such as paper,textile,mine
and metal waste. These wastes contain Se, Sb, Pb, Ni, Hg, Cr, Cd, As, P, nitrite, nitrate, ammo-
nium, CN and pesticide. Also, the metal industry uses the rare earth elements La, Y, Ce and Nd
and the textile industry the compounds Cr, Ce ve Na. However, as 5 genera Ammonia tepida,
Quinqueloculina seminula, Rosalina floridensis, Sigmoilinita costata, Triloculina marioni and
species of benthic foraminifera were only observed in D2, S5 and S7 samples.

Keywords: Benthic foraminifer, bottom sediment, Iznik lake (NW Turkey), sediment geoche-
mistry
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Gilinlimiizde insan ve doga arasinda bozulan dengenin yeniden kurulabilmesi i¢in her siire¢
stirdiiriilebilirlik ekseninde yeniden modellenmistir. Siirdiiriilebilirlige ihtiya¢ duyulan alan-
lardan biri de bircok cevre sorununa kaynaklik eden kentler ve kentlesme siiregleridir. Ulke-
mizde 1999 depremlerinden sonra baslayan dénemde kent yonetimlerinde egemen hale gelen
paradigma; jeolojik g¢evreden elde edilen tehlike verilerinin kentsel karar mekanizmalarina
girdi olarak kullanilmasidir. Bugiin yerel yonetimler jeoloji mithendisinden, sadece planlama
sahasinin afet tehlikeleri acisindan yerlesime uygunlugunu belirlemesi ve raporunu hazirladik-
tan sonra stiregten ¢ekilmesini beklemektedir.

Ancak kentlerde siirdiiriilebilirlik performansinin devreye alindigi kosullarda ise jeolojik ¢ev-
reden kaynaklanan tehlike verilerinin yani sira su ve diger dogal kaynaklarin verimli kullani-
mi, su kaynaklarinin izlenmesi ve degerlendirilmesi, toprak ve suyun korunmasi, kentsel enerji
yonetimi, yikim ve kazi yonetim modellemesi, dogal ve kiiltiirel varliklarin korunmasi gibi
jeolojik cevre verilerine de ihtiya¢ duyulmaktadir. Ote yandan gerek tibbi jeolojik sorunlara
kars1 “sehir jeokimyas1” gerekse kentsel arazi temini siirecine yeraltindaki jeolojik yapinin
sundugu imkanlar1 katabilmek icin yapilacak arastirmalar da eklendiginde, jeolojik ¢evrenin
kentlerimizin siirdiirtilebilirlik performansi lizerinde kritik bir role sahip oldugu goriiliir.

Bu caligmada Zonguldak, Pamukkale, Urgiip gibi degisik yerlesim alanlarindaki érneklemeler
yoluyla jeolojik ¢evrenin kentlerin siirdiiriilebilirligi izerindeki olumlu ve olumsuz etkisi irde-
lenmeye ve jeoloji mithendislerinin kentlesme siire¢lerindeki yeni rolleri ile karar mekanizma-
larina katilimlar1 vurgulanmaya galisilacaktir.

Anahtar Kelimeler: Siirdiiriilebilir kentler, jeolojik ¢cevre, yeni mesleki roller
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ABSTRACT

In our present day, every process has been re-modelled within the context of sustainability in
order to re-establish the impaired balance between humans and the nature. One of the areas
where sustainability is needed is cities and the urbanization process, which are the root cause
of many environmental problems. The paradigm that has dominated urban administration of
our country during the post-1999 earthquakes period has been the utilization of data regar-
ding possible perils gathered from the geological environment in urban decision making pro-
cesses. Today, urban administrations expect geological engineers to solely determine whether
certain areas are suitable for settlement during the planning stage, taking into consideration
possible perils, prepare a report and then stand aside.

However, under conditions where performance regarding sustainability is seriously taken into
consideration, data regarding possible perils emanating from the geological environment,
as well as the efficient utilization of water and other natural resources, the observation and
evaluation of water resources, the protection of soil and water, urban energy management,
the administrative modelling of demolition and excavation and the protection of natural and
cultural assets are needed and must be taken on board. On the other hand, it can be seen that
the geological environment has a critical effect on the sustainability performance of our cities
when research to be made regarding “urban geochemistry” in the face of medical geological
perils and incorporating the potentials provided by the geological structure in urban land
procurement are taken into consideration.

The goal of this study is to explicate the positive and negative impacts of the geological en-
vironment on the sustainability of urban areas using samples from various settlements such
as Zonguldak, Pamukkale and Urgiip and emphasize the new role of geological engineers in
urbanization processes and their participation in decision making processes.

Keywords: Sustainable cities, geological environment, new vocational roles
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Caligmada Mentes havzasi i¢inde yeralan demir yataklarinin yeralt1 sularina etkisi arastirilmis-
tir. Calisma alani Seyhan nehri ana havzasinda yer almaktadir. Yillik ortalama yagis 460 mm
olan Mentes deresi havzasi 43 km?2 lik bir alan1 kaplamaktadir. Calisma alani Prekambriyen
metakirintililar, Alt Kambriyen kuvarsit, Orta Kambriyen rekristalize kiregtagi, Ordovisyen
metakirintililar, Miyosen konglomeralar ve giincel aliivyonlardan olugsmaktadir. Rekristalize
kiregtas1 ve dolomitler, ¢alisma alandaki ana akifer olarak belirlenmistir. Akifer parametreleri-
ni belirlemek icin segilen 11 adet su noktasinda yagish ve kurak dénemde yeralt1 suyu 6rnek-
leri alinmis, T, pH, EC ve Tuzluluk (NaCl) degerleri yerinde 6l¢iilmiis, ana anyon, katyon ve iz
elementler agisindan analizleri yaptirilmistir. Sicakliklari (T) 7 - 190C arasinda, pH degerleri
7,26 — 8,3 arasinda, EC degerleri 47,3 pS/cm — 642 pS/cm arasinda ve tuzluluk degerleri 18
mg/l — 279 mg/l arasinda degisen sular, rCa>rMg > rNa > rK ve rHCO3> rSO4 > rCl seklinde
bir katyon-anyon trendi sergilemistir. Bu dagilim, kirectasi-dolomit gibi karbonatl akiferler-
den gelen sular1 temsil etmektedir. 180 (-10,93 0% - -8,27 0%) ve 82H (% o0 -64,18 -% o
-54,58) degerleri sularin meteorik kokenli oldugunu gostermektedir. Orneklerin ana anyon ve
katyon degerleri, igme suyu standartlarinda (TS266 ve WHO) verilen limit degerlerin altinda
kalmistir. iz elemen analizleri kapsaminda 66 parametre ICP-MS yontemiyle incelenmis ve
Hg, Cd, Th ve Ag “iinde iginde kaldig1 30 dan fazla element deteksiyon limitleri altinda kal-
mugstir. As, B, Co, Cr, Cu, Mo, Ni, Pb, Sb, Ti, U, V, W, Zn, Se ve diger elementlerin degerleri ise
ihmal edilebilecek kadar diistiktiir. Elde edilen tiim sonuclar gdstermistir ki, Yahyali ilgesinde
yer alan demir maden sahalar1 i¢inde ve yakin gevresindeki yeralt1 sulari icilebilir niteliktedir
ve madencilik faaliyetlerinden etkilenmemektedir.

Anahtar Kelimeler: Demir yatagi, Mentes havzasi, Yahyali, yeralti suyu, hidrojeokimya, su
kalitesi
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ABSTRACT

In this study, the effect of the iron deposits that is located in Mentes basin on the ground waters
is investigated. The study area is located in the Seyhan river basin. The Mentes basin covers
an area of 43 km2 with an annual average precipitation of 460 mm. The study area comprises
Precambrian metaclastics, Lower Cambrian quartzite, Middle Cambrian recrystallized limes-
tone, Ordovician metaclastics, Miocene conglomerate and recent alluvium. Recrystallized li-
mestones are main aquifers within the studied area. To determine aquifer parameters totally
11 ground water samples were taken from springs and wells in dry and wet seasons, T, pH,
EC and salinity (NaCl) values were measured in-situ and the major anion - cation and trace
element analysis were done. Temperature of the waters ranged from 70C and 19 oC; the EC
values ranged from 47,3 uS/cm and 642 uS/cm and NaCl values ranged from 18 mg/l — 279
mg/l. The cation and anion sequencing of the water samples are mostly in rCa> rMg > rNa >
rK and r HCO3> rSO4 > rClI form, respectively and this sequencing indicate that the groun-
dwater are predominantly located within the limestone and dolomite. 6180 (%0 —10,93 - %o
-8,27) and 02H (%0 -64,18 - %0 -54,58) values show that waters are meteoric origin. The
major anion and cation values of the water samples are below the drinking water limit values
(TS 266 and WHO). Trace element analysis covering 66 parameters were analyzed by ICP-MS
method and more than 30 elements including Hg, Cd, Th and Ag stayed in below detection
limits. As, B, Co, Cr, Cu, Mo, Ni, Pb, Sb, Ti, U, V. W, Zn, Se and other elements' values are
low enough to be ignored. The obtained results showed that ground waters located in Yahyall
iron mine fields and its close vicinity have drinking water quality and they do not affect by the
mining activities.

Keywords: Iron bed, Mentes basin, Yahyali, groundwater, hydrogeochemistry, water quality
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Yasayan canlilar olarak varligimizin temelini olugturan tiim elementler dogada bulunmaktadir.
Sagligimiz icin gerekli olan tiim bu elementlerin ¢esitli konsantrasyonlari, insan viicuduna,
besinler, su ve hava yoluyla girebilmektedir. Elementlerin konsantrasyonundaki artis, canli
organizmanin biyolojik iglevlerini olumsuz yonde etkilemektedir. Bu olumsuz etkilerden biri
de safra kesesi taslarinin olusumudur.

Bu c¢aligmada, Antalya ili ve civarinda yasayan hastalardan alinmis, safra kesesi tast drnek-
lerinin kimyasal, fiziksel ve mineralojik 6zellikleri arastirilmis, karsilastirilmig ve bu taslarin
olusumunda, tibb1 jeolojinin rolii ortaya konulmustur. 69 adet 6rnek, Akdeniz Universitesi Tip
Fakiiltesi Patoloji boliimiinden, hasta haklar1 prosediiriine uygun olarak, temin edilmistir. Her
bir drnege ait fiziksel 6zellikler belirlenmigtir. Safra Taslar1 siyah, kahverengi, sarimsi, yesil
renklerde ve g¢aplar1 0.1-4.4 cm arasinda degismektedir. Kimyasal (FTIR) analiz sonuglari-
na gore struvit, apatit, whitlockite, newberyit, karbon apatit, hidroksil apatit, kalsiyum fosfat
karbonat, aragonit, kalsiyum bilirubinat, aliiminyum silikat, baryum asetat, aragonit, kalsit,
palmitik asit belirlenmistir.

Anahtar Kelimeler: Antalya, FT-IR, safra taslari, struvit, XRD
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ABSTRACT

As living organism, all elements that form the basic constituent for our existence are found in
nature. All the elements that are necessary for our health are required in various concentrati-
ons and can be intaken into the body through food, water and air. Increase in the concentration
of these elements has a negative effect in the biological functioning of living organisms. An
example is the formation of gallstones.

In this study, gallstone samples were collected from patients living in the province of Antalya,
and their chemical, physical and mineralogical properties were investigated, compared and
the role of medical geology was revealed in these stones. 69 samples were collected from the
pathological department of the Faculty of Medicine at the Akdeniz University, with patients’
right obtained in accordance with procedure. The physical property of each sample was deter-
mined. The gallstones were black, brown, tan and green in color, with their diameters ranging
from 0.1-4.4 cm. According to the results of the FTIR chemical analysis, struvite, apatite, whit-
lockite, newberyite, carbon apatite, hydroxyapatite, calcium phosphate, carbonate, aragonite,
calcium bilirubinate, aluminum silicate, barium acetate, aragonite, calcite, palmitic acid were
determined.

Keywords: Antalya, FT-IR, gallstones, struvite, XRD
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Asbest dogal olarak olusan lifsi silikat mineralleri i¢in kullanilan ticari bir terimdir ve bu mi-
nerallerin tozlarina maruz kalma bazi kanser tiirlerinin gézlenmesine neden olabilir. Bu silikat
mineralleri lifsi veya lifsi olmayan yapida olabilir. Bilinen asbest minerallerinin tiimi amfibol,
piroksen veya olivin grubunda ferro- veya magnezyum silikatlaridir. Serpantin mineralleri kri-
zotil, antigorit ve lizardit olup benzer kimyasal bilesimde ancak farkli formda olusurlar. Onemli
asbest amfibol mineralleri aktinolit, amosit, antofillit, krokidolit ve tremolittir. Bu mineraller ge-
nellikle nispi olarak gaplar1 boylarina gore daha kiigiik cok sayida son derece esnek lifsi demetler
halindedir. Bu minerallerin lifsi demetlerinin ug kesimleri birlesik haldedir ve lifler birbirinden
kolayca ayrilir. Baz1 asbest kristalleri, iki ya da ii¢ boyutta biiyiir, asbest formu gostermeyen
kiriklarda dilinim vardir. Olivin minerallerinin serpantinlesmis formlarindan krizotil genellikle
lifsi formda gozlenir. Amosit ve krokidolit sadece asbest formunda gozlenirken, tremolit, akti-
nolit ve antofillit hem lifsi hem de lifsi olmayan sekillerde gézlenir. Ayrica zeolit grubu eriyonit,
mordenit ve ofretit de lifsi minerallerdir, ancak sadece eriyonit kanserojendir.

Asbest minerallerinin dogru tanimlanamamasinin nedeni pek ¢ok faktorle iligkili olmakla birlik-
te, cogunlukla metotlarin yetersiz veya uygun olmamasindan kaynaklanir. Serpantin mineralleri
tanimlanmasinda ¢ogunlukla X-1sinlar1 toz difraksiyonu (XRD) kullanilmaktadir, ancak bu po-
limorf minerallerin drgiileri birbirine olduk¢a benzerdir. Ayrica, X-1sinlari toz difraksiyonu ser-
pantin polimorflarinin lifsi ve lifsi olmayan sekillerde bulunmasindan dolay1 bu minerallerinin
miktarinin belirlenmesinde yetersizdir. Bu mineraller ve diger lifsi minerallerin birgok yontem,
(6rnegin Raman spektroskopisi, TEM ve Mdssbauer spektrumlart gibi), birlikte kullanilarak
ayirt edilmeli, lif genisligi, boyu ve oranlari belirlenmelidir. Eriyonit ve ofretit benzer yapidadir
ve epitaksiyal biiyiime gosterirler. Her ikisi de radyal, lifsi sekilde gozlenirler. Eriyonit ve of-
retit minerallerinin XRD orgiileri birbirlerine olduk¢a benzerdir, bu nedenle de sadece XRD ve
SEM-EDS yontemleri kullanilarak bu minerallerin ayirt edilmesi hatali sonuglara neden olabilir.
FTIR ve mikroprob gibi diger metotlar kullanilmali ve element igerikleri, yapisal formiillerin-
deki bazi element oranlar1 dikkate alinmalidir. Oftretitin yapisal formiiliinde Mg icerigi (>0.80)
eriyonitten daha yiiksek olmasi bu mineralleri ayirt etmede kullanilan uygun bir yontemdir.

Tiirkiye’de asbest mineralleri gibi eriyonit minerallinin de dogru tanimlanmast halk saglig1 aci-
sindan 6nemlidir. Bir¢ok lifsi zeolit mineralinin eriyonit ve lifsi serpantin minerallerinin krizotil
olarak tanimlanmasi ve bu mineralleri igeren bolgelerin kanser riski olan alanlar olarak nitelen-
dirilmesi ve/veya gosterilmesi oldukga sakincalidir. Kanserojen asbest ve eriyonit minerallerinin
ana kayaglari iilkemizin bazi bdlgelerinde yaygin olarak bulunmaktadir. Bu minerallerin belir-
lenmesi en uygun yontemler kullanilarak yapilmalidir, sonuglardan emin olunmadan yaymlan-
mamal1 ve bazi bolgeler spekiilatif sekilde potansiyel kanser riskli alanlar olarak gosterilmeme-
lidir. Bu kanserojen minerallerin tespit edilmesi halinde potansiyel tehlikelerini minimiz etmek,
yonetmek ve halkin korunmasi politikalar: planlanmalidir.

Anahtar Kelimeler: Asbest, eriyonit, kanser, krizotil, zeolit
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ABSTRACT

Asbestos is a commercial term used for only naturally occurring fibrous silicate minerals and expo-
sure to dust of the minerals may cause observing the some types of cancer. The structure of silicate
minerals may be fibrous or non-fibrous. The known asbestos minerals are all ferro- or magnesio-
silicates of the amphibole, pyroxene or olivine families. The known serpentine minerals which are
chrysotile, antigorite and lizardite, have a very similar chemical composition and different forms.
The main amphibole asbestos minerals are actinolite, amosite, anthophyllite, crocidolite and tremo-
lite. The minerals generally occur in polyfilamentous bundles, and that are composed of extremely
flexible fibers with a relatively too smaller diameters than the lengths. These fiber bundles have
splaying ends, and the fibers are easily separated from one another. Asbestos crystals grow in two
or three dimensions while non-asbestiform fragments show cleave. Chrysotile formed from serpen-
tinized olivine minerals show commonly asbestiform habit. Amosite and crocidolite formed only in
the asbestiform habit, while tremolite, actinolite and anthophyllite occur in both asbestiform and
non-asbestiform. Additionally, erionite, mordenite and offretite are also fibrous minerals in zeolite
group, but only erionite is carcinogenic.

The misidentification of asbestos minerals are often related to several properties, mostly due to the
methods are insufficient or not appropriate. X-ray powder diffraction (XRD) is commonly used to
determination of serpentine polymorphs minerals but the diffraction pattern of the minerals is quite
similar to each other. Additionally, XRD is not adequate to quantify the content of the serpentine
polymorphs due to the inability of distinguishing between the asbestiform and non-asbestiform of
the same mineral. These minerals and also other fibrous minerals should be distinguished by com-
bination of many methods such as Raman spectroscopy, TEM and Mossbauer spectra, and fiber
width/length ratio should be determined. Erionite and offretite have similar structures and chemical
composition, and show epitaxial growth. Similarly radial, fibrous shaped erionite and offretite show
clearly similar XRD pattern, so distinguishing of the minerals to each other with only using XRD and
SEM-EDS methods may be lead to incorrect identification. Other methods e.g. FTIR and microprobe
should be used and their element contents and some element ratios in structural formula should be
taken into account of defining of those minerals. Using of Mg content (>0.80) of offretite which is
higher those of erionite in the structural formula is one of the effective distinguish methods.

In Turkey, accurate identification of the erionite mineral likewise to serpentine minerals is crucial. In
terms of environmental health, due to defining nearly all fibrous zeolite minerals simply as erionite
and also fibrous serpentine minerals as chrysotile, and therefore regions contained the minerals
were regarded and/or showed as risk of cancer areas that is obviously incorrect. However, host rocks
of carcinogenic asbestos and erionite minerals are widespread in some parts of our country. So, the
minerals should be determined using the most appropriate methods and results should not be pub-
lished without being sure of the data, and the areas should not be shown potential cancer-risk areas,
speculatively. If the carcinogenic minerals were determined, effective public programs for managing
and minimalizing their potential hazards and protecting of public policies should be planned.

Keywords: Asbestos, cancer, chrysotile, eriyonite, zeolite
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Melen Nehri, giineybati Karadeniz’e dokiilen en 6nemli akarsulardan biri olup heniiz antropOJe-
nik ve 6zellikle de agir metal girdileri yeterince arastirilmamustir. Bu ¢alisma Diizce Universite-
si Bilimsel Arastirmalar Fonu tarafindan desteklenmistir (Proje no: DUBAP-2015.06.02.278).
Bu calismada, Melen Nehri yatagindan alinan yiizeysel sedimentlerin Al, Cu, Pb, Zn, Ni, As,
Mo, Mn, Cd, Co ve organik karbon (OC) miktarlari tespit edilmis ve sonuclari ile ¢evre kir-
liliginin boyutlar1 ve olas1 kirleticilerin kaynag: tartisilmistir. Sedimentlerdeki Al (% 1.19-
2.54), Cr (17-95.1ppm), Cu (17.09-54.32 ppm), Zn (33.8-104.7 ppm), Cd (0.05-0.22 ppm), Pb
(5.96-15.11 ppm), Ni (19.6-113.6 ppm), As (2.5-8 ppm), Mn (416-1419 ppm), Co (9.1-23.6
ppm), V (41-79 ppm) ve Mg (% 0.6-1.69) arasinda degismektedir ve bu miktarlar cogunlukla
iist kitasal kabuk ortalamasina benzese de, bazi degerler bu dogal sinirin nispeten iizerindedir.
Toplam organik karbon miktarlar1 ile baz1 agir metaller arasinda (Al, Cr, Ni, Co ve V) pozitif
iyi ve digerleri (Cu, Zn, Cd, Pb, As ve Mn) ile orta korelasyon vardir. Sedimentlerdeki agir
metal zenginlesme faktorii (Ef) oranlart 1.4 ile 21 arasinda degismektedir. Sedimentlerdeki
kirletici faktor (Cf) ise 0.09 ile 5.33 arasinda 6l¢iilmiistiir. Ekolojik tehlikeye neden olabilecek
esas element Cd olup, ortalama ekolojik risk indeksi (Eri) 45.38°dir. Sediment drneklerindeki
toksik element konsantrasyonlarinin ekotoksikolojik anlamda degerlendirilmesi i¢in Sediment
Kalitesi Yonergesindeki (SQQG) esik etki degeri (TEL) ve muhtemel etki degeri (PEL) kulla-
nilmistir. Caligma alanindaki birgok noktada Cr % 46.7, Cu %86.7, Ni %33.3 ve As % 13.3
oraninda orta diizeyde kirlendigi sdylenebilir. Her ne kadar dl¢iilen agir metal degerleri ¢ok
yliksek olmasa da, sonuclardan elde edilen zenginlesme faktori, kirlenme faktorii ve ekolojik
risk indeksi sediment kalitesi yonergesine (SQG) gore insan faaliyetleri az da olsa bazi ¢calisma
noktalarinda agir metal zenginlesmesine ve kirlilige neden olmustur.

Anahtar Kelimeler: Sediment kirliligi, agir metal, ekolojik risk indeksi, sediment kalitesi
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ABSTRACT

Melen River is one of the major rivers draining into the southwestern Black Sea and its anth-
ropogenic inputs have not been sufficiently studied yet. This study was supported by Diizce
University Scientific Research Project Funding (Project no: DUBAP-2015.06.02.278). In this
study Al, Cr, Cu, Zn, Cd, Pb, Ni, As, Mn, Co, V, Mg concentrations, and organic carbon (OC)
amounts of the sediments along the Melen River Basin are determined in order to assess the
extent of environmental pollution and to discuss the origin of these contaminants in the sedi-
ments. The concentrations of Al (1.19-2.54 %), Cr (17-95.1ppm), Cu (17.09-54.32 ppm), Zn
(33.8-104.7 ppm), Cd (0.05-0.22 ppm), Pb (5.96-15.11 ppm), Ni (19.6-113.6 ppm), As (2.5-8
ppm), Mn (416-1419 ppm), Co (9.1-23.6 ppm), V (41-79 ppm) and Mg (0.6-1.69 %) are ran-
ged in sediments. Although the measured concentration levels are similar to average upper
continental crust values, some of these values are higher than that of average continental
crust. There are good correlations between organic carbon and some heavy metals (Al, Cr, Ni,
Co, and V) and moderate correlation between organic carbon and other metals (Cu, Zn, Cd,
Pb, As, and Mn). The calculated Enrichment Factor (Ef) of the heavy metal contaminants in
the sediments are ranged from 1.4 — 21. On the other hand, calculated contamination factor
(CY) in sediments are ranged from 0.09- 5.33. The main element causing ecological hazards
was Cd and its average ecological risk index (Eri) was 45.38. Sediment quality guidelines
(SOG) applied to this study for the assessment of the ecotoxicological sense of toxic element
concentrations in sediments with the threshold effect level (TEL), and probable effect level
(PEL) values. Major part of the studied locations must be considered as moderately polluted
with Cr (46.7%), Cu (86.7%), Ni (33.3%) and As (13.3%). Enrichment factor, contamination
factor, ecological risk index and sediment quality guides, indicate that significant enrichment
and considerable/moderate polluted of the sediments sampled at some locations due to human
activities.

Keywords: Sediment pollution, heavy metal, ecological risk index, sediment quality
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Asbest, lifsi yapida olup elektrik ve 1s1 yalitim 6zelliginden dolay1 birgok teknolojik tiriinde
kullanilan dogal bir silikat mineralidir. 3000°den fazla endiistriyel {irlinde kullanilan asbestin
ozellikle basinca dayanikli su borulari, kaplama malzemeleri, contalar, fren balatalari, ¢esitli
plastik tiriinler, boyalar, filtreler, yliksek 1siya dayanikl giysiler, kagit {irinleri ve uzay aragla-
rindaki kullanimi yaygindir. Basta Avrupa Birligi iilkeleri olmak iizere, gelismis birgok tilkede
asbest igeren tiriinlerin iiretimi ve kullanimi insan sagligina olumsuz etkilerinden dolay1 yasak-
lanmistir. Ancak asbestli tiriinlerin tiretiminin yasaklanmadig1 bazi iilkelerde asbestli tiiketim
mallart hala {iretilmekte ve diinyanin ¢esitli tilkelerine ihra¢ edilmektedir. Bu ¢alisma, 2011-
2014 yillar1 arasinda Cin Halk Cumhuriyeti’nden tilkemize ithalat yoluyla giris yapan bazi
iiriinlerin asbest iceriklerinin belirlenmesi amaciyla yapilmistir. Caligma kapsaminda degisik
tiir ve ebatta yapay ¢igek, seramik vazo ve degisik araglara ait fren balatalarnin asbest igerip
igermedikleri polarizan mikroskop ve SEM yontemleri kullanilarak arastirilmistir. Calisma
sonucunda yapay c¢icek ve seramik vazolarin asbest minerali igermedigi, buna karsilik bazi
ara¢ fren balatalarinin yiiksek oranda asbest minerali igerdigi belirlenmistir. Sonug olarak,
asbestli tiriinlerin tiretiminin ve uluslararasi ticaretinin yasaklanmasi, basta akciger ve akciger
zar1 kanseri olmak {iizere, birgok saglik probleminin engellenmesi agisindan biiyiik 6nem arz
etmektedir.

Anahtar Kelimeler: Asbest, fren balatasi, akciger kanseri, polarizan mikroskop, SEM
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ABSTRACT

Asbestos, a natural silicate mineral having a fibrous structure, is used in many technological
products due to its electrical and heat insulation properties. Asbestos is known to be used in
more than 3000 industrial products, including pressure-resistant water pipes, coating mate-
rials, gaskets, brake pads, various plastic products, paints, filters, heat proof clothing, paper
products and space crafts. The use and manufacture of the products containing asbestos has
been banned in several developed nations, particularly in the European Union, due to its
negative effects on the human health. Nevertheless, in some countries, where manufacturing
of asbestos containing products have not been banned, consumers’ goods containing asbestos
are still manufactured and exported to various parts of the world. The purpose of this study
was to determine the presence of asbestos in some consumer s goods entering in our country
via importation from the People’s Republic of China between the years 2011-2014. Within the
scope of this study, various types and sizes of artificial flowers, ceramic vases and brake pads
belonging to different vehicles were investigated using polarized microscope and SEM metho-
ds to confirm the presence of asbestos. Results of this study have shown that artificial flowers
and ceramic vases do not contain the asbestos minerals, on the contrary brake pads of some
vehicles contain high percentage of asbestos minerals. As a result, ban of the manufacturing
of products containing asbestos and their international trade have an utmost importance for
prevention of various health-related problems, especially lung cancer and mesothelioma.

Keywords: Asbestos, brake lining, lung cancer, polarized microscope, SEM
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Bu c¢aligmanin temel amaci, igme sularinda yiiksek floriir diizeyinin sagliga etkisine ve ayri-
ca endiistriyel florozis vakasina dikkat ¢gekmektir. Yurdumuzda gecerli olan “Insani Tiiketim
Amagcli Sular Hakkinda Yonetmelik’e gore izin verilen floriir diizeyi 1.5 ppm’dir. Tiirkiye’de
floriirlii su tiiketiminin neden oldugu dis florozisinin 60 y1l 6nce ilk defa belirlendigi Isparta
kent merkezinde basta Andik Suyu olmak tizere degisik kaynaklardan gelen sularin 1.5-6.0
ppm arasinda floriir icerdigi belirlenmistir. Sulardaki floriiriin kdkeninin boélgedeki volkanik
kayaclarin mineralojik bilesimi ile ilgili oldugu kaydedilmistir. Isparta Kent merkezine 1995
yilinda Egirdir Goli’'nden saglikli su getirilmistir. Tendiirek Volkani’nin kuzey eteklerinde
Dogubayazit {lcesi ve giiney etegindeki Caldiran Ovasi’nda igme ve sulamada kullanilan bazi
kaynak sularinda floriir derisiminin 2.0-12.5 ppm arasinda oldugu yaklasik 40 y1l 6nce belir-
lenmigtir. Bolgede yapilan saglik taramalarinda, bu suyu kullanan ¢ok sayidaki insan ve hay-
vanlarda endemik dis ve iskelet florozisi saptanmistir. Hidrojeolojik incelemede fiimerollerle
taginan ya da camsizlasan lavlardan kacan floriiriin bazi mineral yiizeylerinde tutulmus oldugu
ve daha sonra yliksek pH degerine sahip yeraltt sularinin hidroksil iyonlariyla yer degistirerek
Tendiirek Volkani eteklerinden bosalan yiiksek floriirlii sular1 olusturduklari ileri stiriilmiistiir.
Tendiirek Volkaninin kuzey eteklerindeki 45 kdye saglikli su yaklasik 20 yil dnce getirilmistir.
Caldiran Ovasindaki kdylere heniiz saglikli su getirilmemistir. Eskisehir Beylikova Kizilcad-
ren Koyti’'nde igme suyundaki floriir diizeyinin 6 ppm oldugu ve koy halkinda ileri derecede
dis florozisi ve iskelet florozisi belirlenmistir. Kaynak sularmdaki floriiriin kokeninin su top-
lama havzas: igerisindeki florit (CaF,) minerali ile ilgili oldugu kaydedilmistir. Kye yaklagik
20 y1l 6nce saglikli su getirilmistir. Usak Esme Giillii K&yii’nde uzun yillar igme suyu olarak
kullanilan ¢esme ve kuyu sularinda 0.7 ile 2.0 ppm dolayinda floriir tespit edilmis olup koyde
dogup bu sular stirekli olarak tiiketen 10-30 yas grubundaki insanlarin %80’inde dis florozis
goriilmiistiir. Elde edilen bulgulara gore Giillii Koyii igme sularindaki floriiriin olast kokeninin
Pliyosen yash golsel kiregtaglari igerisinde bulunan ve mikroskop ¢aligmasinda goriilen amorf
florit (CaF,) ile ilgili oldugu kabul edilmistir. Giilli Koyii’ne yaklagik 30 y1l 6nce saglikli su
getirilmistir. Seydigehir aliiminyum ve Yatagan termik santrali bacasindan salinan gaz ve par-
tikiil seklindeki floriiriin, tesisler ¢evresinde koyun idrar drneklerinde floriir diizeyinin kont-
role gore anlaml diizeyde artmasina neden olmasi, endiistriyel florozis olarak tanimlanmustir.
Ozellikle Seydisehir aliiminyum tesisinde floriiriin is¢i saglig1 ve cevre iizerindeki olasi etkisi
yakindan izlenmelidir. Etlik pilic yemlerinde %! diizeyinde kullanilan dikalsiyum fosfatin
(DCP) Mardin Maz1 Dag1 fosfat yataklarindan elde edilerek kullanilabilmesi i¢in cevherde
yaklasik %3 diizeyinde olan floriir konsantrasyonunun 6n islemlerle yemlerde izin verilen %
0.2 diizeyine indirilmesi gerekmektedir.

Anahtar Kelimeler: Floriir, dis, iskelet, endemik florozis, Tiirkiye
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ABSTRACT

The main aim of this study is to indicate the effect of high fluoride concentration in drinking
waters on human health. Industrial fluorosis caused by the gaseous and particulate fluoride
emissions of aluminum industry and thermic power plant was also noticed. Mottled enamel
has been observed for the first time in Isparta about 60 years ago, where fluoride concentrati-
on in drinking water was between 1.5-6.0 ppm. The origin of fluoride was attributed to the con-
tents of minerals in volcanic rocks, consisting of pyroxene, hornblende, biotite and fluorapatite
minerals. Safe water was brought to the city from Egirdir Lake in 1995. It has been reported
about 40 years ago that some of the spring waters contained fluorides levels between 2.5-12.5
ppm and dental and skeletal fluorosis existed in humans and livestock consuming these waters
in Dogubayazit and Caldiran Towns located around Tendiirek Volcano. It was hypothesized
that fluoride which might be transported by fumaroles or escaped from devitrified lavas, could
be held on the surface of some minerals and then exchanged with OH" in ground-waters with
high pH, at the foothills of young Tendiirek Volcano. Safe water was brought to 45 villages of
Dogubayaczit Town. Safe drinking water has not yet been supplied to the villages of Caldiran
Town. The inhabitants of Kizilcaoren village of Beylikova-Eskigehir Province had severe skele-
tal deformities (45%) and mottled teeth (74%) related to high fluoride content (5-7 ppm) of the
drinking water. The origin of high fluoride in the natural water was related to the fluorspar de-
posits, occurring in the catchment area near the village. Safe water was supplied to the village
about 20 years ago. It was observed that about 80% of the people, born and aged between 10
and 30, had mottled enamel in the Giillii village of Esme-Usak in 1983. Amorphous microsco-
pic fluorite existing in the Pliocene lake limestones was considered as a possible origin of fluo-
ride in the waters. A good quality drinking water was brought to the village in 1986. Industrial
fluorosis were found in areas of the aluminum smelter in Seydisehir- Konya and the thermic
power plant in Yatagan Mugla due to the gas and particulate fluoride emissions that caused
high fluoride levels in sheep urines compared to the controls. Maximum permissible level of
Sfluoride in animal feeds is 0.2% in Turkey. Therefore fluoride levels in phosphates deposits of
Mardin Mazidag Mountain should be lowered from 3% down to this maximum permissible
level before using it as phosphate supplement (DCP) for broiler feeding.

Keywords: Fluoride, dental, skeletal, endemic fluorosis, Turkey
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Ege Denizi’nin kuzey dogusunda yer alan Ergene Nehri; hizli niifus artigi, endiistriyel atiklar,
tarim alanlarinda kullanilan bir takim kimyasallar ve evsel atiklardan gelen kirlilikten etkilen-
mektedir. Metallerin (Al, As, Cr, Cu, Fe, Mn, Ni, Pb, V ve Zn) dagilimi ve kaynaklarinin belir-
lenmesi i¢in 20 ylizey sediment 6rnegi alinarak; sediment kalitesi ve ekotoksikolojik risk du-
rumu, zenginlesme faktorii (EF) ve farkli sediment kalitesi parametreleri (SQGs) kullanilarak
aydinlatilmistir. Agir metal analizleri toplam ¢6ziiniirlestirme isleminden sonra ICP-MS aleti
kullanilarak 6l¢iilmiistiir. Ekolojik risk degerlendirme hesaplamasinda ¢alisma alanini temsil
edecek kirlilik 6ncesi metal degerlerine ulagilmamistir. Bu nedenle seyldeki ortalama metal
konsantrasyonlari kirlilik 6ncesi temel (background) metal degerleri olarak kullanilmistir.

Elde edilen sonuglara gore elementlerin minimum, maksimum ve ortalama degerleri mg kg™!
olarak sirasiyla: Al 40610 - 96090 (74868), As 11 - 52 (25), Cr 95 - 304 (160), Cu 23 -203
(65), Fe 13950 - 41790 (28251), Mn 133 - 865 (352), Ni 19 - 155 (70), Pb 77 — 145 (100), V
258 - 966 (483) ve Zn i¢in 74 - 388 (189) ‘dir. EF, Igeo, CF ve PLI degerlerine gore Ergene
Nehri sedimentleri Cu, Mn ve Ni acisindan kirletilmemis fakat As, Cr, Hg, Pb, V ve Zn igerigi
bakimindan orta derecede kirletilmistir. En yiiksek CF (As, Cr ve V ig¢in) ve PLI degerleri
Corlu sanayi bolgesi yakininda (istasyon E-2) tespit edilmistir. Ergene Nehri sedimentlerinin
kirlilik nedeni, endiistriyel ve insan faaliyetleri ile iliskili olabilir. Nehir sedimentlerinde agir
metallerin birikimini 6nlemek amacrtyla uygulanabilecek stratejiler onerilmelidir. Sediment
kalite rehberi dikkate alindiginda Ergene Nehri sedimentlerinde As, Cr, Cu, Hg, Pb ve Zn kon-
santrasyonunun bentik organizmalar iizerinde zararli etkilere yol agmasi muhtemeldir.

Anahtar Kelimeler: Ekolojik risk degerlendirme, agir metal, Ergene nehri, kirlilik faktori,
zenginlesme faktorii
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ABSTRACT

The Ergene River in the north eastern part of the Aegean Sea have been adversely affected by
increasing population, industrial activities, densely used chemical drugs and fertilizer heavily
used in agriculture as well as domestic wastes. 24 freshly deposited sediment samples were
collected from Ergene River and its tributary in order to investigate the distributions and sour-
ce of metals (Al, As, Cr, Cu, Fe, Mn, Ni, Pb, V and Zn) as well as to assess the sediment quality
and ecotoxicological risk using different sediment quality guidelines (SOQGs) and enrichments
factors (EF). Sediment samples were analyzed for metals using ICP-MS after a total digestion.
The heavy metal pollution status and its ecological risk in the Ergene River sediments was
evaluated using the sediment quality guidelines (SQGs) and enrichment factor (EF) The regi-
onal geochemical background values for metals have not been available, thus we adopted the
geochemical average shale values for ecological risk assessment calculation.

The range and average concentrations measured in mg kg™ were 40610 - 96090 (74868) Al,
11 - 52 (25) for As, 95 - 304 (160) for Cr, 23 -203 (65) for Cu, 13950 - 41790 (28251) for
Fe, 133 - 865 (352) for Mn, 19 - 155 (70) for Ni, 77 - 145 (100) for Pb, 258 - 966 (483) for
Vand 74 - 388 (189) for Zn. The results of EF, Igeo, CF and PLI reveal that the sediments
of the Ergene River were not polluted with Cu, Mn and Ni, but moderately polluted with As,
Cr, Hg, Pb, V and Zn. The highest CF (for As, Cr and V) and PLI values were observed near
the industrial district of Corlu (Station E2). The cause of pollution in Ergene River sediment
could be associated with industrial and human activities. We proposed strategies that can be
applied in order to prevent accumulation of heavy metals in river sediment. The concentration
of As, Cr, Cu, Hg, Pb and Zn in the Ergene River sediments is expected to occur occasionally,
as suggested by the SOG's. This is likely to result in harmful effects on organisms which dwell
in the sediments.

Keywords: Ecological risk assessment, heavy metal, Ergene river, contamination factor, enri-
chment factor
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Déteryum, insanlarda, hayvanlarda ve bitkilerde hiicrenin normal biiyiimesi i¢in gereklidir.
Dogal icme sularmin déteryum konsantrasyonu cografi farkliliklara gore bolgeden bolgeye
degismekte, bu da viicut sivilarindaki déteryum konsantrasyonunu etkilemektedir. Déteryum
konsantrasyonundaki hafif bir artis biiylimeyi uyarmakta, doteryum konsantrasyonundaki
azalma ise hiicre ¢ogalmasini engellemekte, programlanmis hiicre 6liimiini uyarmaktadir.
Deney hayvanlari ile yapilan ¢alismalarda, déteryumu azaltilmis su tiiketiminin tiimorlerin
biliytime hizini azalttig1 gosterilmistir. Diyabet olusturulmus si¢anlarin ve Ehrlich Asit Tumoru
olan Balb/C farelerinin kan ve doku parametreleri iizerine déteryumu azaltilmig suyun etkile-
rini arastirdigimiz ¢caligmalarimizda icme suyunda déteryum konsantrasyonunun diisiiriilmesi
ile en belirgin etkinin glutatyon (viicudumuzda bulunan tripeptid yapisinda gii¢lii bir anti-
oksidan) diizeyleri iizerine oldugu bulunmustur. Déteryumu azaltilmis su tiiketimi oksidatif
stresin fazla oldugu kanser ve diyabet gibi hastaliklarda oksidan hasara kars1 koruyucu etki
gosterebilir, geleneksel tedaviye de destek saglayabilir. Ulkemizde i¢me ve kaynak sularinda
doteryum konsantrasyonu heniiz tam olarak belirlenmemistir. Tarafimizdan yapilan bir diger
calismada 7 farkli bolgemizde yer alan illerimizden toplanan 100 adet igme suyu 6rneginde
déteryum konsantrasyonunun 147 ppm ile 152 ppm arasinda degistigi saptanmistir. Yapilacak
daha ayrintili arastirmalar ile tilkemizde igme sularindaki déteryum konsantrasyonu (azligt
veya coklugu) tespit edilerek siklikla rastlanilan hastaliklarla iligkilendirilebilir. Bu neden ile
icme sularinda doteryum konsantrasyonunun belirlenmesi saglik acisindan biiyiik 6nem ta-
stmaktadir. Bu ¢alismada i¢me sularindaki déteryumun biyolojik 6dnemi tizerinde durularak,
yapilan ¢calismalar hakkinda bilgiler sunulmaktadir.

Anahtar kelimeler: Biyolojik 6nemi, déteryum, igme suyu
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ABSTRACT

Deuterium is essential for normal growth of human, animal and plant cells. Deuterium con-
centration of natural water varies from region to region depending on the geographical diffe-
rences. This situation causes different deuterium concentrations in body fluids. A slight incre-
ase in the deuterium concentration stimulates cell growth, decrease in deuterium inhibits cell
proliferation and stimulates apoptosis. It has also been shown in some animal experiments that
growth of tumor cells is decreased by consumption of deuterium depleted water. We investiga-
ted the effects of deuterium depleted water on some blood and tissue parameters of diabetes
induced rats and Ehrlich Ascites Tumor bearing mice. In our studies, the clear effect of deu-
terium depletion in drinking water was observed in glutathione (a tripeptide and a powerful
antioxidant in our body) levels which increased in diabetic rats and Ehrlich Ascites Tumor be-
aring Balb/C mice. Deuterium depleted water consumption may be useful in both cancer and
diabetes in which excessive oxidative stress is present and it has protective effect against their
complications. Deuterium concentration in drinking water has not been determined in our
country yet. In our another study, deuterium concentrations were determined in 100 drinking
water samples obtained from some cities located at 7 different regions of our country. Deute-
rium concentrations were found to be between 147-152 ppm. In the future, detailed analyses
about determination of deuterium concentration in waters (enrichment or depletion) may be
associated with frequently encountered diseases. For this reason, determination of deuterium
concentration in drinking water will be essential for health. In this study, the emphasis will be
given the biological importance of deuterium in drinking water, also the information about the
related studies will be presented.

Keywords: Biological importance, deuterium, drinking water
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Samsun Merkez bolgesinde tiiketilen toplam 31 adet igme suyu olarak kullanilan sise, kuyu ve
sebeke suyu orneklerinin kimyasal ve fiziksel parametreleri belirlenerek igilebilme 6zellikleri
degerlendirilmistir. Bélgeden alinan (Subat 2015) igme suyu orneklerinin element diizeyleri
ICP-MS ile (Li, B, Na, Mg, Si, K, Ca, Cr, Mn, Co, Ni, Cu, Zn, As, Cd, Ba, Pb, Al, Fe, Se,
V, Sr, Mo), anyon diizeyleri ise iyon kromatografisi ile (F, CI, NO,, PO,?, NO,, Br, SO,?)
belirlenmistir. Elde edilen analiz sonuglar1 TSE 266 (2010), WHO (Diinya Saglik Orgiitii) ve
EPA (ABD Cevre Koruma Ajansi) standartlarina gore degerlendirildiginde; Bor (B) igeriginin
biitiin sularda (sise: 0.00338-0.21340 ppm, kuyu: 0.02124-0.08698 ppm, sebeke: 0.01481-
0.02186 ppm), Nitrat (NO,")igeriginin ise sadece kuyu sularinda (14.86-144.03 ppm) miisaade
edilen sinir degerlerin lizerinde, Li, Na, Mg, Si, K, Ca, Cr, Mn, Co, Ni, Cu, Zn, As, Cd, Ba,
Pb, Al, Fe, Se, V, Sr, Mo, F, CI, PO,?, NO_, Br, SO, igerikleri ile pH ve elektrik iletkenlik
(E.L) degerlerinin ise sinir degerlerde oldugu belirlenmistir. Element miktarlarinin insan sag-
l1g1 agisindan 6nemi goz Oniline alindiginda; sulardaki yiiksek B fazlaliginin yetiskinlerde bas
agrisi, depresyon, ¢ocuklarda havale, beyin zar1 hasar1 ve NO, fazlaligmin ise bobreklerde
hasar, hipertansiyon gibi pek ¢ok rahatsizliklara neden oldugu bilinmektedir. Igme suyu olarak
tiiketilen sulardaki element degerlerinin, insan viicudunda yeterli miktarda alinmasini sagla-
mak amaciyla bolgede tiikketilen sise sularinin bor ve nitrat agisindan miimkiinse daha diisiik
diizeyde olanlarin tiikketilmesi onerilebilir.

Anahtar Kelimeler: Su, element, anyon, tibbi jeoloji, Merkez/Samsun
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ABSTRACT

In this study 31 bottle, well and tap water samples used as drinking water in Samsun/Center
and the surrounding area were evaluated. In addition to their drinkability characteristics, che-
mical and physical parameters were determined. Element content of drinking water samples
taken from the area (February 2015) were determined by ICP-MS (Li, B, Na, Mg, Si, K, Ca,
Cr, Mn, Co, Ni, Cu, Zn, As, Cd, Ba, Pb, Al, Fe, Se, V, Sr, Mo), and anion levels were determined
by the ion chromatography (F, Cl, NO;, PO, NO,, Br, SO ). Analysis results were evalu-
ated in accordance with TSE 266 (2010), WHO (World Health Organization) and EPA (USD
Environmental Protection Agency) standards. According to the results, Boron (B) in all water
samples (bottle: 0.00338-0.21340 ppm, well: 0.02124-0.08698 ppm, tap: 0.01481-0.02186
ppm), Nitrate (NO;) in well water samples (14.86-144.03 ppm) are above the permissible
levels; Li, Na, Mg, Si, K, Ca, Cr, Mn, Co, Ni, Cu, Zn, As, Cd, Ba, Pb, Al, Fe, Se, V, Sr, Mo, F,
Cl, PO, NO,, Br-, SO,? contents and pH and electrical conductivity (E.I) values are within
the limit values. Considering the importance of element concentrations on human health, the
excess of B is known to cause headache and depression in adults, destruction of the lining of
the brain in children, whereas elevated values of NO; cause kidney damage and hypertension.
In order to get sufficient amount of the elements for the human body from drinking waters, it is
advised to use bottled water having lower boron and nitrate concentrations in the area.

Keyword: Water, element, anion, medical geology, Center/Samsun
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(074
Konya ili civarinda yiizlek veren eski Konya Go6lii’niin tortullarindan alinan érneklerin ince-
lenmesi sonucunda Mollusca dalinin Gastropoda sinifina ait; 7heodoxus heldreichi Martens,
Valvata piscinalis O. F. Miller, Valvata pulchella Studer, Valvata sp., Bithynia tentaculata
Linaeus, Pseudamnicola geldiyana Schiitt ve Bilgin, Pseudamnicola natolica smyrnensis Sc-
hiitt, Kirelia carinata Radoman, Falsipyrgula bakhtarana Schiitt ve Mansoorian, Falsipyrgula
carinata Radoman, Falsipyrgula osmana Bukowski, Graceanatolica lacustristurca Radoman,
Graecoanatolica tenuis Radoman, Islamia anatolica Radoman, Bythinella badensis Boeters,
Bythinalla turca Radoman, Turricaspia magna Pana, Micromelania (Turricaspia) backhuysi
Schiitt, Stagnicola palustris O. F. Miiller, Stagnicola sp., Radix auricularia Linnaeus, Radix
sp., Acella sp., Planorbis planorbis Linnaeus, Anisus spirorbis Linnaeus, Anisus vortex Linna-
eus, Gyraulus albus O.F. Miiller, Gyraulus crista Linnaeus, Gyraulus crista cristatus Drapar-
naud, Gyraulus pamplylicus Gloer & Pesic, Gyraulus parvus Say, Gyraulus sp., Planorbarius
sp., Succinea (Truella) procera Gould olmak iizere, 19 cins, 28 tiir, Bivalvia siifina ait; Unio
pictorum Linneaus, Corbicula fluminalis O. F. Miiller, Monadacna caspia caspia Eichwald,
Monadacna sp., Dreissena iconica Schiitt, Sphaerium corneum Linnaeus, Pisidium iasiense
Cobalcescu, Pisidium pseudosphaerium Schlesch olmak iizere 6 cins, 7 tiir tanimlanmustir.

Tanimlanan tiirlerin genel paleoekolojik 6zellikleri ve sayisal bolluklari incelendiginde, Eski
Konya goliiniin tipik hakim tiiriiniin sayica en fazla olan Dreissena iconica Schiitt oldugu
goriilmektedir. Dreissena iconica’nin bulundugu seviyelerde, akarsularda yasayan Theodoxus
heldreichi Martens, Valvata piscinalis O. F. Miiller, Valvata pulchella Studer, tiirlerinin de bu-
lunmasi, bu seviyelerde goliin akarsularla beslenen bir tatli su golii oldugunu ifade eder. Daha
az sayida olmak tiizere Monadacna caspia caspia Eichwald, Corbicula fluminalis O. F. Miiller
tiirleri, acisu ortamlarini karakterize ederler. Bu tiirlerin sayica arttig1 seviyeler golii besleyen
akarsularin olmadig1 daha sicak ve kurak kosullar1 ifade eder. Pisidium iasiense Cobalcescu,
Pisidium pseudosphaerium Schlesch, Planorbis planorbis Linnaeus, Anisus spirorbis Linna-
eus, Anisus vortex Linnaeus, Gyraulus albus O.F. Miiller, Gyraulus crista Linnaeus, Gyraulus
crista cristatus Draparnaud, Gyraulus pamplylicus Gloer & Pesic, Gyraulus parvus Say gibi
bitkilerle beslenen, durgun ve sig ortamlarda ve batakliklarda yasayan formlarin sayica bol
oldugu seviyeler ise, ¢ok s1g kapali bir g6l ve 1liman kosullar1 isaret eder.

Anahtar Kelimeler: Konya, Ge¢ Kuvaterner, Gastropoda, Bivalvia, paleoiklim, paleoortam
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ABSTRACT

In this study, 19genus, 28 species belonging to gastropoda collected from the ancient Konya
Lake sediments that are exposed around Konya have been defined, which are Theodoxus held-
reichi Martens, Valvata piscinalis O. F. Miiller, Valvata pulchella Studer, Valvata sp., Bithynia
tentaculata Linaeus, Pseudamnicola geldiyana Schiitt ve Bilgin, Pseudamnicola natolica sm-
yrnensis Schiitt, Kirelia carinata Radoman, Falsipyrgula bakhtarana Schiitt ve Mansoorian,
Falsipyrgula carinata Radoman, Falsipyrgula osmana Bukowski, Graceanatolica lacustristurca
Radoman, Graecoanatolica tenuis Radoman, Islamia anatolica Radoman, Bythinella badensis
Boeters, Bythinalla turca Radoman, Turricaspia magna Pana, Micromelania (Turricaspia) ba-
ckhuysi Schiitt, Stagnicola palustris O. F. Miiller, Stagnicola sp., Radix auricularia Linnaeus,
Radix sp., Acella sp., Planorbis planorbis Linnaeus, Anisus spirorbis Linnaeus, Anisus vortex
Linnaeus, Gyraulus albus O.F. Miiller, Gyraulus crista Linnaeus, Gyraulus crista cristatus Dra-
parnaud, Gyraulus pamplylicus Gléer & Pesic, Gyraulus parvus Say, Gyraulus sp., Planorba-
rius sp., Succinea (Truella) procera Gould and 6 genus, 7 species belonging to bivalvia whi-
ch are Unio pictorum Linneaus, Corbicula fluminalis O. F. Miiller, Monadacna caspia caspia
Eichwald, Monadacna sp., Dreissena iconica Schiitt, Sphaerium corneum Linnaeus, Pisidium
iasiense Cobalcescu, Pisidium pseudosphaerium Schlesch.

It has been found that Dreissena iconica Schiitt is the numerically most abundant speciment of
the ancient Konya Lake, when paleoecological characteristics and abundance of all defined spe-
ciments are examined. At that levels also found abundantly river species which are Theodoxus
heldreichi Martens, Valvata piscinalis O. F. Miiller, Valvata pulchella Studer. According to the
paleoecological characteristics of these species, the ancient Konya Lake had fresh water fed
by rivers. Monadacna caspia caspia Eichwald, Corbicula fluminalis O. F. Miiller species are
characteristics for the brackish water environments. The layers including these brackish water
species represent warmer climate and dry conditions. On the other hand, the layers consisting
of Pisidium iasiense Cobalcescu, Pisidium pseudosphaerium Schlesch, Planorbis planorbis Lin-
naeus, Anisus spirorbis Linnaeus, Anisus vortex Linnaeus, Gyraulus albus O.F. Miiller, Gyraulus
crista Linnaeus, Gyraulus crista cristatus Draparnaud, Gyraulus pamplylicus Gléer & Pesic
and Gyraulus parvus Say, the species fed by crops, represent calm and shallow environments

Keywords: Konya, Late Quaternary, Gastropoda, Bivalvia, paleoclimatology, paleoecology
This study is supported by TUBITAK Project 114Y237.

65



69. Tiirkiye Jeoloji Kurultay: 11-15 Nisan/April 2016 69" Geological Congress of Turkey

TUZLA TERSANESI KAROT SEDIMENTLERINDE METAL
DAGILIMI, iISTANBUL TURKIYE

Erol Sar1?, Leyla Tolun®, Ahsen Yiiksek?, Koray Basegmez?, Ertugrul Aslan®,
Tugce Nagihan Arslan®

“Istanbul Universitesi Deniz Bilimleri ve Isletmeciligi Enstitiisii, Istanbul
YTUBITAK Marmara Arastirma Merkezi, Kimya ve Cevre arastirma Enstitiisii, Kocaeli
(erolsari@istanbul.edu.tr)

0z

Tuzla tersane bdlgesi 12 milyon niifusu ile Tiirkiye’nin en biiyiik sanayi bélgesi olan Istanbul
Biiyiiksehir Belediyesinin giineydogu kiyisinda, 1969 yilinda kurulmustur. Tersane Tuzla/ls-
tanbul bolgesinde toplam 1.3 milyon m?alan {izerinde, 44 farkli gemi ingaati yapan firmadan
olusmaktadir. Tiirk tersanelerinde orta 6l¢ekli kimyasal tanker ve konteyner gemileri, en fazla
70.000 DWT dokme yiik gemileri, genel kargo gemileri, romorkorler, okyanus tedarik ve kii-
ciik boyutlu diger gemi tiirleri insa edilmektedir.

Caligma alani karot ¢okellerinde metal kirliliginin arastirilmasi ile ilgili ¢aligmalar son 10
yillik literatiir kayitlarinda bulunmamaktadir. Bu ¢alismada Tuzla tersanesinin gegmisten gii-
niimiize kadar olan faaliyetlerinin denizel sedimentleri nasil etkiledigi, alinan iki adet karot
orneklerinde metal konsantrasyonlarin incelenmesiyle arastirilmistir. Bolgedeki kirlilik sevi-
yesi karot sediment 6rneklerindeki tane boyutu ve agir metal (Al, As, Cd, Cr, Cu, Fe, Hg, Li,
Ni, Pb ve Zn) analizleriyle tespit edilmistir. Cakil ve kum miktar1 eleme teknigi ile silt ve kil
dagilimi lazer sedigraph aleti ile belirlenmistir. Agir metal analizleri toplam ¢dziiniirlestirme
isleminden sonra ICP-MS aleti kullanilarak dl¢iilmiistiir. Elde edilen metal veriler zenginles-
me faktori (EF), kirlilik faktorii (CF) ve kirlilik yiikii indeksi (PLI) gibi jeo-istatistik metot-
larla degerlendirilmistir.

Karot sedimentleri ¢ogunlukla kil (31-75%) ve silt (24-65%) az miktarda da kum ve ¢akil
(1-11%) igermektedir. Ortalama metal degerleri ppm olarak; Al igin 16347, As i¢in 17, Cd
i¢in 0.4, Cri¢in 163, Cu i¢in 128, Fe i¢in 28625, Hg i¢in 0.13, Li igin 44, Ni i¢in 37, Pb i¢in
82 ve Zn i¢in 114 olarak olglilmiistiir. Genellikle; As, Cd, Cr, Cu, Hg, Pb ve Zn karotun 40
cm’sinden karot yiizeyine dogru artis egilimi gostermektedir. Agir metallerin dikey dagilimi-
na, EF ve CF degerlerine dayanarak, Tuzla Tersanesi ¢okellerinin Cd, Cr, Cu, Hg, Pb ve Zn ile
orta derecede kirletildigi, Al, As, Fe, Li ve Ni. agisindan ise bolgenin dogal jeolojik kosullara
paralellik gosterdigi belirlenmistir. EF, CF ve PLI degerleri kirliligin tersane faaliyetlerinden
kaynaklandigini gostermektedir. Bu galismanin sonuglari, TUBITAK projesi 111G153 destegi
ile elde edilmistir.

Anahtar Kelimeler: Tuzla Tersanesi, agir metal, sediment kirliligi, zenginlesme faktorii, tane
boyutu
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METAL DISTRIBUTION IN SEDIMENT CORES FROM TUZLA
SHIPYARD ISTANBUL, TURKEY

Erol Sar1, Leyla Tolun®, Ahsen Yiiksek’, Koray Basegmez®, Ertugrul Aslan?,
Tuggce Nagihan Arslan®

“[stanbul University, Institute of Marine Science and Management Istanbul, Turkey

YTUBITAK Marmara Research Center, Chemistry and Environment Research Institute
(erolsari@istanbul.edu.tr)

ABSTRACT

The Tuzla shipbuilding region, which was established in 1969, is located on the south-eastern
coast of the Istanbul Metropolitan Municipality which is the largest industrial zone in Turkey
with over 12 million inhabitants. The total shipbuilding area covers 1.3 million m? and consists
of 44 shipyards in the Tuzla/Istanbul region. Both small sized and mid-sized chemical tankers
and container ships up to 70,000 DWT bulk carriers, general cargo ships, tugs, ocean supply
vessels and other types of ships are constructed at the Turkish shipyards.

There is no information available from the literature investigating metal contamination in the
core sediments from the Tuzla shipbuilding region in the last 10 years. Recent metal pollution
histories associated with shipyard activities have been examined via two cores. The pollution
level in the region was determined by investigating grain size and heavy metals (Al, As, Cd, Cr,
Cu, Fe, Hg, Li, Ni, Pb and Zn) distribution. Gravel and sand were determined on a presentati-
ve portion of each sample using sieving techniques. Silt and clay distribution of core sediments
were analysed using laser granulometry. Sediment samples were analysed for metals using
ICP-MS after a total digestion. The heavy metal data were evaluated using geo-statistical
methods, such as enrichment factor (EF), contamination factor (CF) and pollution load Index
(PLI).

The core sediments consist mainly of clay (31-75%) and silt (24—-65%) with small amounts of
sand and gravel (1-11%,). The average concentrations of metals measured in ppm are; 16347
Jor Al, 17 for As, 0.4 for Cd, 163 for Cr, 128 for Cu, 28625 for Fe, 0.13 for Hg, 44 for Li, 37
for Ni, 82 for Pb and 134 for Zn. Generally, As, Cd, Cr, Cu, Hg, Pb and Zn show an overall
increasing trend from 40 cm to the top of the sediment cores. Based on the vertical distribution
of trace metals and their EF and CF values, the Tuzla shipbuilding region sediments are mo-
derately polluted with Cd, Cr, Cu, Hg, Pb and Zn, and unpolluted to moderately polluted with
Al As, Fe, Li and Ni. The EF, CF and PLI values indicated anthropogenic influence caused by
shipbuilding activities. The results of the present study were obtained with the support of the
TUBITAK project 111G153.

Keywords: Tuzla Shipyard, heavy metal, sediment pollution, enrichment factor, grain size
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DATCA VE HISARONU KORFEZLERI GUNCEL DENiZ
TABANININ SEDIMANTER, SiSMiK VE BATIMETRIK
OZELLIKLERi: ON DEGERLENDIRMELER
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oz

MTA SELEN Aragtirma Botu ile 2013 yilinda Tiirkiye’ nin glineybatisinda Mugla ilinin kiy1
onlerinde yer alan Datca ve Hisaronii Korfezlerinin gelf alaninda gergeklestirilen kepge ile
sediman ornekleme (deniz tabaninin iist 5 cm’si) ve laboratuar analizleri (tane boyu) ile rad-
yokarbon tarihlendirme, sismik kesitler ve batimetrik verilerin 6n degerlendirme sonuglari bu
bildirinin amag¢ ve kapsamini olusturmaktadir.

Bildiriye konu olan sunum ¢alismasi, MTA Genel Miidiirliigii Deniz Arastirmalari Dairesi ve
Ankara Universitesi Bilimsel Arastirma Projeleri Koordinatorliigii (1314343008 nolu proje)
tarafindan desteklenmekte olup, ¢alismadan elde edilen bulgular bagyazarin doktora tez ¢alig-
mas1 kapsaminda da degerlendirilmektedir.

Korfezlere ait cogunlugu Geg Holosen donemine ait yiizeysel sediman 6rneklerinin tane boyu
dagilimi kilden cakila kadar genis bir aralikta degismekte olup, silt boyu malzeme baskin-
dir. Karasal kirintili girdilerin hakim oldugu koérfezlerin tabanlarinda karasal ve denizel tasin-
ma-birikme faktorlerinin varlig1 ve etkisi dnemli olmasina ragmen, kaba tanece zengin bazi
sediman 6rnekleme bolgelerinde son buzul donemi malzemelerin izleri tahmin edilmektedir.
Sismik profiller ve batimetrik veriler, caligma alaninda self dis kenar1 ya da esiklerinin -60m/-
120 m arasinda degisebildigini ve algak deniz seviyesini gostermektedir. Sismik profillerin
iist kisimlarinda goriilen amplitiidii yiiksek, devamli ve paralel yansimali sismik fasiyesler
cokelme kosullar1 hakkinda bilgi verebilmektedir. Ornegin, giiniimiiz self kenarinda rastlanan
algak seviyeye ait sediman kamalar1 ya da kiyisal ilerlemeler deniz seviyesi degisimleri ile
izah edilmektedir.

Bu korfezlerin ge¢ Kuvaterner’deki taginma ve depolanma siireglerine ait analizler ve sonug
degerlendirmeleri devam etmektedir.

Anahtar Kelimeler: Dat¢a, Hisaronii, sediman, sismik, batimetri
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THE MODERN SEDIMENTS FROM DATCA AND HiSARONU
GULFS: PRELIMINARY ASSESSMENTS
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bDepartment of Geological Engineering, Ankara University
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ABSTRACT

Sampling of seabed sediments (top 5 cm of the seabed) via dredging were performed by the
MTA Selen research boat in 2013 in the Dat¢a and Hisaronii Gulfs shelf area, the southwest
provinces of Mugla, Turkey. The preliminary evaluation results, such as laboratory analysis
(grain size) with radiocarbon dating, seismic sections and bathymetric data constitute the aim
and scope of this study.

The documentary subject is supported by the Department of Marine Research on General Di-
rectorate of Mineral Research and Exploration and Ankara University Department of Geology
(1314343008 project). The documentary subject and other data on the study area have been
evaluated within the context of the PhD thesis of the first author.

The majority of the surface of the Gulf late Holocene sediment samples of grain size distributi-
on varies in a wide range from gravel to clay, and silt-sized material is predominant. Although
the existence and effect of continental and marine transportation-accumulation factor are im-
portant at the base of the bays dominated by terrigenous detritus, the traces of the last glacial
period material have been estimated in some sediment sampling areas rich in coarse grains.
The seismic profiles and bathymetric data in the study area off the shelf edge or threshold -60m
can vary between -120 and show the low sea level. The seismic facies with high amplitude and
continuous and parallel reflection observed at the upper parts can provide information about
the deposition. For example, today s low levels seen at the edge of the shelf or coastal sediment
wedge progress are explained by sea level changes.

The analyses and evaluations of the results on the late Quaternary transport and deposition
processes in the gulfs are still in progress.

Keywords: Datca, Hisarénii, sediment, seismic, bathymetry
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DOGANBEY KOYU’NUN (KUSADASI KORFEZI)
OSINOGRAFISi VE GUNCEL VE COKEL DAGILIMI
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Kampusu, Ankara, Tiirkiye

(meryilmaz@mersin.edu.tr)
oz

Doganbey Koyu, Sigacik Korfezi dogusunda, batida Doganbey Burnu ile doguda Siinger Bu-
run arasinda yer alir. Ortalama egimi %1-3 arasindadir. Maksimum derinligi 102 metredir. Do-
ganbey Burnu ile Siinger Burnu 6nlerinde kiy1 ¢ok dar ve ani derinlesen batimetriye sahiptir.

Caligsma alaninda, deniz suyunun fiziksel parametreleri (su sicakligi, tuzluluk, pH, iletkenlik,
direng) CSTD cihazi kullanilarak yerinde mevsimsel 6l¢iilmiistiir. Ayrica 1 istasyonda mev-
simsel akint1 dl¢iimleri yapilmistir. Akimnti hiz ve yonleri ii¢ farkli derinlikte (ylizey, orta ve
dipte) kisa siireli olarak dl¢lilmiistiir. 48 istasyondan orange-peel ve snapper tiirii grap drnekle-
yiciler ile yiizey ¢okel drnekleri alinmistir. Cokel 6rneklerine, elek ve 1slak analiz yontemleri
uygulanmis, ¢cokeller tane biiytlikliigiine gore siniflandirilarak bdlgenin 1:10.000 6lcekli ¢cokel
dagilim haritast hazirlanmigtir.

Calisma alaninda, yiizey sularinin sicakligi hava sicakligina bagh olarak degisir. Termoklin
tabakasi, 20°C’den baglar ve 15-17°C’ de dengelenir. 50 metre derinlikte alt su tabakasina
gegilir. Tuzluluk farki, ylizey ve alt tabakalar arasinda, kis ve ilkbahar mevsimlerinde yok
denecek kadar azdir. Bati ve kuzey bati yonlerden gelen riizgarlar giineydogu ve dogu yon-
lerde yiizey sularini baskilayarak kiy1 boyunca yerel akintilar olusturmaktadir. Zaman zaman,
giiney-giiney bati yoniinden esen siirekli ve gii¢lii riizgarlar, ters yonde, saat yoniiniin tersine
ylizey akintilari olugturabilmektedir.

Caligsma alaninin kiy1 ve dip ¢okelleri, yerel akintilar, dalgalar, karanin topografyasi, denizalti
morfolojisi ve batimetrinin etkisi altindadir. Bolgede, kiyilarda dalga nedeniyle ince taneli
(silt, kil) materyal birikimi goriilmez. Calisma alaninda yer alan ¢okeller, 4 farkl: tiirden (kaya
pargalari, ¢akil, kum ve silt ) olusur. Kumlu materyaller, ¢akilli kum, kum ve siltli kumdur.
Siltli malzemeler ise silt, kumlu silt ve killi siltten olusur. Ayrica ¢gamurlu materyaller ise dar
bir alanda gozlenmektedir. Calisma alaninin en derin kisimlarinda, siltli ve ¢amurlu birimler
yer alir. Bu bolgede genellikle tane boyutu dagilimi kiyidan derine dogru kaba taneliden ince
taneliye dogru gecis yapmakta ve ince kiy1 seridine paralel olarak birbirine gecis yapan bantlar
halinde goriilmektedir.

Anahtar kelime: Doganbey Koyu, fiziksel parametreler, batimetri, giincel ¢okel
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RECENT SEDIMENT DISTRIBUTION AND OCEANOGRAPHY
OF DOGANBEY BAY (KUSADASI GULF)
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“Mersin University, Faculty of Engineering, Department of Geological Engineering,
Ciftlikkoy Campus, Mersin, Turkey
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ABSTRACT

The bay of Doganbey is located to the west Sigactk Bay in the western Turkey (between Do-
ganbey Cape-Siinger Cape). The average slope of Doganbey Bay varies between 1-3%. The
maximum depth is 102 m. The Doganbey Cape and Siinger Cape coastal strips are very nar-
row and show suddenly deeping structures.

In the study area, physical parameters (water temperature, salinity, pH, conductivity, resis-
tivity) of the sea water were measured seasonally in place using by the CSTD equipment.
In addition, water current (velocity-direction) was measured on 1 station by currentmeter.
The current measurements were made in short-term, with three different levels; surface, 20
m and bottom. 48 surface sediment samples were taken with orange-peel and snapper type
grap sampler. The samples were processed with Standard Methods of grain size analysis. Our
regional maps of sediment distribution reflect grain size on a 1:10.000 scale. We generated
a recent sediment distribution map for the region by combining our sedimentary data with a
regional bathymetric map.

In the study area, the temperature of the surface waters change parallel with weather tempera-
ture. Thermocline level temperature starts at 20°C and stabilizes at 15-17°C. At 50 meter depth
are entered to the bottom water. The salinity difference between layers is almost negligible
in winter and spring seasons. The winds coming from the west and northernwest directions
form localized longshore water current by forcing surface waters on the southeast and eastern
directions. From time to time, continuous and strong wind blowing from south-southwest dire-
ctions can create an opposite direction, counter clockwise surface currents.

The sediment distribution in this region is affected by current systems, bathymetry and both
submarine, and terrestrial topographic features of the region. In the coastal region, finer ma-
terials do not accumulate because of high wave energy. Thus from shore to off-shore grain size
gets thinner. The sediments in our study area consist of 4 types of basic sedimentary material:
rock, gravel, sand and silt. Sandy materials are sand, gravelly sand silty sand. Silty material is
composed of silt, and sandy silt. Muddy material is observed in a narrow range. The deepest
parts of the study area include silty muddy materials. Generally, the grain size distribution in
this region is transitional from coarse to fine and trends parallel to the coastline.

Keyword: Doganbey Bay, physical parameters, bathymetry, recent sediment
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AFETLERDE NELER YASADIK?
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(074

Kiiresel baglamda Doga Kaynakli Afetlere ilgi duymamak {ilke olarak eksiklerimizden bi-
ridir. Hatta Tiirkiye igindeki afetlerde bile sadece depremlere karsi duyarliyiz. Diger afetler
(sel, heyelan, firtina, hortum vb) o kadar ilgimizi ¢ekmemektedir. Bu dnemsemeyis ulusal
reflekslerimize de yansimaktadir. S6zgelimi tilkemizde ve diinyada yaganan afetleri kronolojik
arsivleme aliskanliklarimiz heniiz tam olarak yerlesmemistir. Bu afetlerin kayit altina alinmast
kiiresel anlamada hangi doga kaynakli tehlikelerin bizi tehdit ettigini anlamamiz ve bu tehlike-
ler gercege doniistiigiinde neler yapacagimizi kestirmemiz agisindan son derece énemlidir. Bu
farkindalig1 yaratmak ve kamuoyu olusturarak karar vericileri etkilemek yerbilimcilerin bag
gorevlerinden biri olmalidir. Bu duyarlilik sonucu Jeoloji Mithendisleri Odas1 Doga Kaynakli
Afetler ve Afet Yonetimi Calisma Komisyonu kurulmustur. Bu bildirinin sunulmasinin amact
da, ¢alisma sonuglarini yerbilimleri topluluguyla paylasmaktir.

Doga Kaynakli Afetler ile deprem, tsunami, volkanizma, heyelan, sel, siddetli firtina, hortum,
asir1 kis kosullari, asir1 yaz kosullari, goktasi ¢arpmasi, ¢geken akinti vb jeolojik, jeomorfolo-
jik, meteorolojik, diinya dis1 tehlikeler kast edilmektedir. Ayrica kiiresel iklim degisimleri ve
sonuglarina zaman zaman jeolojik evrim acisindan da deginilmektedir.

2015 yil1 s6z konusu bu afetler agisindan 2014 yilina kiyasla daha oliimciil ge¢mistir. On
bine yakin can kaybi ile 2014 yil1 son 30 yilin en hafif atlatildig1 bir y1l iken 20 bin can kayb1
2015 yili bu bilangoyu ikiye katlamistir. Can kayiplarinin yarist 25 Mayis’ta Mw7.8 biiyiik-
liigiindeki Katmandu (Nepal) depreminde yasandi ve 10 bin dolayinda insan yasamini yitirdi.
Ikinci sirada siddetli sicak hava dalgasi yer almaktadir. 40-450C’ye varan sicakliklarda Mi-
sir, Pakistan, Fransa gibi iilkelerde yaklagik 5000°¢ yakin insan hayatini1 kaybetmistir. Sel ve
heyelanlarda diinyada bu y1l 2500°den fazla insan hayatim kaybetti. Ozellikle okyanuslarda
baslayip karalarda etkili olan siddetli firtina olaylarinin sebep oldugu felaketlerde can kay-
b1 700’1 gegti, maddi zarar 10 milyar ABD dolarina ulasti. Sadece hortumlarda Amerika’da
500’e yakin insan 6ldii. Ulkemizde de hortum felaketleri artarken, yapisal kayiplara yol agan
34 hortum meydana geldi.

Endonezya, Meksika, Yeni Zelanda, Sili, Kosta Rika, Peru, Galapagos, Japonya, Ekvador ve
Hawaii’de faaliyete gecen bazi volkanlarda can kaybi olugmamasi memnuniyet vericidir. Hin-
distan’a diisen meteorda, sans eseri can kaybi olusmadi.

Doga kaynakli afetlerde en 6liimciil kita yine Asya’dir. Bu kita vaka sayisi, afet ¢esitliligi, can
kaybi1 ve zararlar acisindan da bast ¢ekmektedir. Son yillardaki genel tabloya baktigimizda,
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jeolojik afetlere kiyasla, meteorolojik olaylarin daha sik ve daha 6liimciil afetlere yol agtigt
goriilmektedir. Kiiresel iklim degisimine bagl bu afetler i¢in artik mega-firtinalardan, asiri kis
kosullarindan, sellerden ve de sayisi iilkemizde de hizla artan hortumlardan s6z etmeye bas-
ladik. Giiniimiize baktigimizda gelecegimizin nasil olacagini kestirmek de zor olmasa gerek.

Anahtar Kelimeler: Doga Kaynakli Afetler, 2015, deprem, taskin, iklim degisikligi.

77



69. Tiirkiye Jeoloji Kurultay: 11-15 Nisan/April 2016 69" Geological Congress of Turkey

WHICH HAS EXPERIENCED DUE TO NATURAL DISASTERS
THAT LIVED IN YEARS OF 2015 AND 2016?

Siikrii Ersoy’, Murat Nurlu®, Biilent Ozmen®, Bekir Tekin®, Arda Ozacar’,
Kerem Kuterdem®, Koray Yilmaz® ve Cenk Erkmen®

“Yildiz Technical University Natural Sciences Research Centre, Istanbul

“Union of Chambers of Turkish Engineers and Architects, Natural Hazards and Disaster
Management Working Group, Ankara
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ABSTRACT

In our country, we are not more interested with the global natural disasters, but this perspec-
tive is a lack in terms of public awareness. We are only sensitive to earthquakes from disasters
that happened in Turkey. Other natural disasters such as tornado, flood, landslide, storm are
neglected. This incorrect perspective prominents in our national and institutional reflexes. For
example, global disasters are not yet archived in chronological order in our country. It is ext-
remely important that all recorded disasters in terms of understanding natural disasters which
threatens us or what we’ll do when these hazards will be come true. By creating this awareness
and influence decision-makers and institutions must be one of the chief tasks of the geologists.
The Nature-Induced Disasters and Disaster Management Study Commission was established
by the Chamber of Geological Engineers as a result of this sensitivity. The aim of this presen-
tation is to present the results of this study report and share with the Geoscience community.

Nature-induced disasters refer to geologic, geomorphologic, meteorologic and extraterrestrial
hazards such as earthquake, tsunami, volcanism, landslide, flood, severe storm, dust strom,
tornado, extreme winter and summer conditions, meteor impact, rip currents etc. Also, global
climate changes and their results are sometimes discussed.

Natural disasters happened in 2015 are more deadly compared to 2014 which is a year that is
less deadly with a toll of ten thousand dead during last 30 years. In 2015, this toll has doubled
with the loss of lives of 20 thousands. Almost ten thousand people have died in Kathmandu
(Nepal) Earthquake with a magnitude of M7.8 occurred in May 25th. Extreme heat wave is
secondary lethal disaster with the loss of lives of approximately 5000 people. Temperatures
emerged in countries such as France Egypt, Pakistan rose up to 40-45 degrees. More than
2,500 people lost their lives in floods and landslides in the world for 2015. Severe storm
events caused to death of 700 people. Property damage reached US $ 10 billion. Nearly 500
people died just in America in the tornadoes. The tornado disasters (almost 34) increased in
our country leading to structural losses. It is very pleased due to not to be loss of life in active
volcanoes located in Hawaii, Indonesia, Mexico, New Zealand, Chile, Costa Rica, Peru, Ga-
lapagos, Japan and Ecuador. The meteorite impact in India occurred no casualties. The Asia
is a most deadly continent in terms of natural disasters. It is leading in terms of the number
of cases, the diversity of the disaster, the loss of life. We see that the meteorological disasters
occured more frequently and more lethal compared to geological disasters considering the
overall picture. We began to speak rapidly increasing tornadoes in our country or other di-
sasters such as mega-storms, extreme winter conditions, floods occurred as a result of global
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climate change. When we look carefully at actual disasters, it is not be difficult to predict how
our future will be.

Keywords: Natural Disaster, 2015, Earthquake, Flood, Climate Changes
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0z

Bu ¢alismada, Biga Yarimadasimin kuzey dogusunda yer alan Sevketiye heyelaninin zamansal
olarak izlenmesi kapsaminda tesis edilen 16 noktali agin GPS/GNSS ve insansiz hava araci
destekli uzaktan algilama yontemleri kullanilarak 2013 ile 2015 yillart arasinda gergeklesti-
rilen Slgiilere dayali deformasyon analizleri ele alinmistir. GPS/GNSS 6l¢iileriyle es zamanli
olarak insansiz hava aracindan elde edilen yiiksek ¢oziiniirliikli sayisal goriintiiler yardimiyla
sayisal arazi modelleri iiretilmistir. Sabit izleme noktalarinin farkli zaman epoklarinda elde
edilen yiiksek ¢oziiniirliiklii sayisal arazi modellerinden elde edilen koordinatlari kullanilarak
s6z konusu epoklar arasinda deformasyon analizi ger¢eklestirilmistir. Boylece deformasyon-
dan kaynaklanan anlamli yer degistirme vektorleri ile hiz vektorleri hesaplanmistir. Benzer
yaklagimda GPS/GNSS o6lgiileri yardimiyla jeodezik agin epoklar arasinda deformasyon ana-
lizi gergeklestirilmistir. Arastirma sonuglarma gore IHA nin ugus yiiksekligine bagl olarak
cm ¢oziinlirliige sahip hassas sayisal arazi modelleri elde edilmistir. Ayrica GPS/GNSS 6lgme
dogrulugu cm diizeyinde oldugundan sonuglar birbiriyle drtiismektedir. IHA tabanli yontem
alansal izleme olanagi sundugundan sagladig1 avantaj bakimindan 6ne gegmektedir. Heyelan
tehlikesinden kusku duyulan bir bélgede afet yonetimi bakimindan yerel yonetimlerle temasa
gecilmesi, heyelandan etkilenebilecek gevre bilgilendirilmesi ve mithendislik yapilari ile bina-
lar igin tedbir alinmasi gerekmektedir. Sonug olarak; bu ¢aligmada kullanilan yontemle aktif
bir heyelandaki afet yonetimi kapsaminda dikkate alinmasi gereken anlamli deformasyonlar
biiyiikliik ve yon bakimindan gergek zamanli olarak basariyla belirlenmistir.

Anahtar Kelimeler: Heyelan, GPS/GNSS, Insansiz hava araci, Sayisal arazi modeli,
Deformasyon izleme
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ABSTRACT

The aim of this study is to estimate the temporal and spatial behavior of the landslide occurred
in the Sevketiye region in the Biga Peninsula, Canakkale, NW Turkey. A network consisting
of 16 sites has been surveyed for campaign type, several times from 2013 to 2015 using GPS/
GNSS technologies. In addition, digital terrain models consisting of the same sites were ge-
nerated from the aerial images collected by unmanned aerial vehicle simultaneously. In order
to determine the landslide movement of these sites, a series of deformation analysis were per-
formed between the epochs of GPS/GNSS measurements and also for the coordinates of the
sites obtained from the digital terrain models, seperately. Thus, some meaningful deformation
parameters are given, such as vectors of displacement and vectors of velocity. According to the
results, a resolution of cm level for digital terrain model was obtained depending on the flight
altitude of UAVs. Furthermore, these results are consistent with the ones from GPS/GNSS
surveying. The UAV-based method takes the lead due to its advantages in terms of spatial
monitoring opportunities. For the landslide hazard suspected region, local authorities should
be contacted, surrounding environment should be informed and one should take precautions
for building and engineering structures. As a result, for an active landslide, the magnitude and
direction of significant deformation to be considered within the scope of disaster management
can be successfully determined in real time using the method used in this study.

Keywords: Landslide, GPS/GNSS, Unmanned aerial system, Digital terrain model, Deforma-
tion monitoring
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Rekabet ortaminda karar verme siireglerinde etkili olan oyun teorisi; politika hukuk, iktisat,
uluslararast iligkiler, tarim, ekonomi ve askeri problemlerin ¢oziimii gibi bir¢cok alanda kulla-
nilmaktadir. Karar vermede yoOneticiye yol gosterici olup degisen kosullarda en iyi stratejinin
secilebilmesine katkida bulunur. Rekabetin oldugu bir¢ok alanda oyun teorisinin etkin bir se-
kilde kullanildig1 goriilmiistiir. Ancak oyun teorisinin heyelan olugumu i¢in kullanildigt bir
calismaya rastlanilmamigtir.

Bu calismada Canakkale viyadiigiinde ve Giizelyali ilgesinde meydana gelebilecek olan olast
bir heyelan sonrasinda arama ve kurtarma g¢aligmalari i¢in kullanilacak olan ekiplerin bolgeye
sevk edilmesi konusu ele alinmis ve taraflarin gesitli stratejileri goz 6niinde tutularak her iki ta-
rafigin en iyi stratejiler “Oyun Teorisi” tekniginden yararlanarak bulunmasi amaglanmistir. Bu
kapsamda her iki ¢aligma alani i¢in yillik yagis miktari, bitki ortiisii tipi, toprak yapisi, mevcut
miihendislik yapilari (varsa bina stoku) ve dere yatag: hatt1 6zellikleri incelecek, bdylece bu
bolgelerde meydana gelecek heyelan yapisi ve var olan niifus i¢in géz 6niinde bulundurularak
heyelan sonrasi arama ve kurtarma faaliyetleri ve 6ncesinde alinacak tedbirler ile heyelan mo-
delleri iki rakip olarak degerlendirilecektir. Afet durumu ve acil miidahale birimlerinin kazang
ve kayiplarmin birbirinin etkileyecegi igin problem iki kisili sifir toplamli oyun olarak ele
alimmistir. Boylece, oyun teorisi, yikici heyelan olusumunun 6ncesinde ve sonrasinda arama
kurtarma kaynaklarini acil miidahale i¢in optimize edilmesi konusunda basarili sonuglara va-
rilmugtir.

Anahtar Kelimeler: Heyelan, Oyun teorisi, Risk, CBS, Karar
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ABSTRACT

Game theory, which is effective on the decision making process in a competitive environment,
is used in many fields, such as policy, law, economics, international relations, agriculture,
economy and solutions of the military problems. It guides in decision making and contributes
to selection of the best strategies in changing conditions. In the literature research, Game the-
ory is seen to have been effectively used in a number of areas of competition. However, there
appears no study in which the game theory was used for the landslide occurrence.

In this study, we discuss the issue of the search and rescue (SAR) resources for emergency
responses after landslide in the Giizelyali and Canakkale elevated highway, and considering
various strategies of competitors, it is aimed to find the best strategy for both sides by using
the “Game Theory”. In this context, we investigate annual rainfall, vegetation cover type, soil
structure, existing engineering structures (building stock if any) and stream bed line features
for both fields of study. Thus, the density of population and the structures of landslides occur-
red in these regions are considered and the landslide models are evaluated as the competitors
by assessing the SAR resources for emergency responses after landslide. Since the gains and
losses of disaster and emergency response units would affect each other, the problem is taken
as a two-people, zero sum game. Thus, the game theory aims to optimize the search and rescue
emergency response resources during and after the formation devastating landslides.

Keywords: Landslide, Game theory, Risk, GIS, Decision
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Bu calismada, Samsun [li Biitiinlesik Afet Tehlike Haritalarinin Hazirlanmasi Projesi kap-
saminda Samsun ilinde yiiriitiilen heyelan envanter toplama ¢alismalarindan bahsedilmistir.
Bagbakanlik Afet ve Acil Durum Yonetimi Baskanliginca (AFAD) hayata gegirilen proje ile
iilkemiz biitiiniinde gerceklestirilecek biiro ve arazi ¢aligmalar1 sonrasi bilhassa olmus heye-
lan, kaya diismesi ve ¢1§ afetlerine ait envanter hazirlama, duyarlilik ve tehlike haritalarmin
hazirlanmasi istenmistir. Bu amagla Mayis 2015°te sube miidiirii, jeoloji miithendisi, jeofizik
miihendisi ve harita miithendisi branslarindan olusan 81 il miidiirliigii teknik personeline teorik
ve uygulamali arazi egitimleri verilmigtir.

AFAD Bagkanliginca ilimize gonderilen ve envantere altlik teskil eden sayisal verinin islen-
mesiyle arazi hazirlik agsamasi tamamlanmistir. Biiro ve arazi ¢aligmalarinda 1/25.000 &lgekli
topografik harita, 1/25.000 6l¢ekli jeoloji haritasi, 1/5.000 6l¢ekli ortofoto, MTA heyelan en-
vanter haritalari, tagiabilir bilgisayar ile ArcGIS, GoogleEarth ve mobil cografi yazilimlar
kullanilmistir. Heyelan envanter altliginin arazide tespiti ve dogrulanmasi i¢in ilk arazi ¢alig-
masina Agustos 2015°te baslanmuistir.

17 ilgeden ibaret Samsun ili heyelan envanter toplama ¢aligmalar1 Kasim 2015 sonu itibariyle
tamamlanmistir. Heyelan envanter altliginda bulunmayan paleoheyelanlar ile gozlemlenen ak-
tif heyelanlar da heyelan kayit formlarmna islenmis olup, yerinde tespit edilen tiim heyelanlar
sonraki arazi ¢aligmalar1 ve Afet Yonetim ve Karar Destek Sistemi (AYDES) altyapisina islen-
mesi amaciyla fotograflanmistir.

Araziden elde edilen tiim veriler biiroda sayisal hale getirilerek heyelan envanteri tamam-
lanmistir. Envanteri olusturan heyelanlar egim, baki, yiikseklik ve benzeri 6zelliklerine gore
smiflandirilmistir. Samsun ili genelinde heyelanlarin 6-12 derece egim araliginda yogunlag-
t181 goriilmistiir. Ayrica, en yiiksek heyelanli piksel sayisi 100-150 m kotunda gozlenmistir.
Ote yandan, kaya diismesi ve ¢1g kaynak alanlarinin belirlenmesi islemi Samsun geneli i¢in
tamamlanmistir. Sonugta, il geneli igin iiretilecek heyelan duyarlilik haritasina altlik olustu-
rulmustur.

Anahtar Kelimeler: AFAD, afet, envanter, heyelan, Samsun
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ABSTRACT

In this study, landslide inventory collection studies, within the scope of the project known as
Integrated Disaster Hazard Mapping in Samsun City (north Turkey), were mentioned. Inven-
tory, susceptibility, and hazard mapping of landslides, especially paleo-landslides, rockfalls,
and avalanches were ordered by the Prime Ministry Disaster and Emergency Management
Authority (AFAD), after office and field studies will be realized in the whole Turkey. For this
purpose, in May 2015, 81 provincial directorates’staff, who are from different disciplines such
as chief, geological engineer, geophysical engineer, and survey engineering, were educated
theoretically and practically by AFAD.

Field preparedness stage was completed after processing of digital data that constitute inven-
tory source sent by AFAD. During the office and field works, 1:25.000 scale topographical
map, 1:25.000 scale geology map, 1:5.000 scale orthophoto, landslide inventory map provi-
ded by MTA (General Directorate of Mineral Research and Exploration), notebook, Google
Earth, ArcGIS, and mobile geographical softwares were used. The first field survey to determi-
ne and ensure the landslide inventory source was started in August 2015.

The studies of landslide inventory collection in Samsun, which consists of 17 districts, were
completed at the end of November 2015. The observed active landslides and paleo-landslides,
which were not present in the landslide inventory source, were also written the landslide log
sheet. All landslides, determined in-situ, were photographed for the purpose of advanced field
surveys and for entering the database of Disaster Management and Decision Support System
(AYDES).

Landslide inventory was successfully accomplished by digitizing all the data acquired from the
field. Inventory landslides were classified by their slope, aspect, elevation, direction pattern,
and so on. The landslides were observed to intensify at slope intervals between 6-12 degrees
in Samsun. In addition, the pixel count with the highest number of landslides was observed at
elevations between 100-150 m. Moreover, the source determination of rockfall and avalanche
was completed for the entire Samsun. As a result, a source for the landslide susceptibility map
of Samsun to be produced was formed.

Keywords: AFAD, disaster, inventory, landslide, Samsun
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Kaya diismeleri meydana gelis hizlarinin ani olmasi nedeniyle son derece yiiksek hasarlarla
sonuglanan ve ¢cogu zaman da can kaybina neden olan dogal olaylardir. Sik catlak sistemli
kaya kiitlelerinden olusan dik otoyol sevlerinde; sev durumu, iklimsel kosullar, jeolojik fak-
torler ve siireksizliklerin 6zelliklerine bagli olarak meydana gelen kaya diismeleri siklikla go-
riliir. Olas1 kaya diisme tehlikeleri, lokal yada deterministik kaya diisme analiz yontemleri
kullanilarak incelenebilmektedir. Bu ¢aligmada, Mut-Silifke karayolu hatt1 ¢aligma alan1 ola-
rak secilmistir. Mut ve Silifke ilgeleri arasinda yer alan otoyol, Tiirkiye’nin en biiyiik kent-
lerinden ve ticari merkezlerinden olan Konya ve Mersin illerini baglamaktadir. Karayollar1
Genel Miidiirliigii’niin verilerine gére bu otoyolda trafik yogunlugu giiniin her saatinde devam
etmektedir. 2014 y1l1 igerisinde, oto yolun giinliik trafik yiikii 2364 tasit ile oldukga yiiksek bir
rakama ulasmistir. Yapilan saha calismalarindan elde edilen sonuglara gore, iklimsel kosullar,
bozunma ve istenmeyen siireksizlik 6zellikleri, bolgede kaya diismelerine neden olmaktadir.
Ozellikle otoyol boyunca, deniz seviyesinin yaklasik 430 m kotuna ulastig1 bolgelerde, kaya
diismesi sorunlari ve yogunlugu artmaktadir. Otoyol koridorunun biiyiik bir kismi Mut formas-
yonu igerisinde insa edilmis olup, kumtasi, ¢akiltasi ve marn bantlarini icermektedir. Yiiksek
kotlardaki iklimsel degisimler ve litolojik gecislerden dolayi, kaya diismelerinin mekanizma-
sinda da farkliliklar meydana gelmekte, bu kotlarda (400-450m) kaya diismelerinin yogunlu
artmaktadir. Caligmada, otoyol sevleri boyunca iki boyutlu kaya diisme analizleri yapilmis ve
kaya diisme tehlikesi olan bolgeler ortaya konmustur.

Anahtar Kelimeler: Mut-Silifke karayolu, kaya diismesi, kaya diismesi tehlikesi, Mersin
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ABSTRACT

Rockfalls are the natural hazards that result in a great deal of economical damage and usually
loss of lives owing to their sudden occurrence. Rockfalls are frequently observed on the steep
motorway slopes characterized by rock masses with many joint sets based on the slope and
climatic conditions, geological factors and discontinuity properties. The potential rockfall ha-
zards can be investigated by local and deterministic rockfall analysis methods. The Mut-Silifke
motorway was chosen to be investigated in this study. The motorway, which is between the
counties of Mut and Silifke, makes connection between the cities Konya and Mersin which are
among the biggest cities and trade centers in Turkey. According to the General Directorate of
Highways, this motorway experiences a very heavy traffic load in every hours of the day. In

2014, 2364 motor vehicles, which is quite a high number, have passed this highway. On the ba-

sis of the results obtained from the field studies, climate condition, weathering and unwanted
discontinuity properties cause rockfalls in the area. The rockfall problem and its occurrence
increases along the motorway where the sea level approaches to 430 m in the area. The most
part of the motorway strip was constructed in the Mut formation composed of sandstone,

limestone, conglomerate and marl layers. The mechanism of rockfalls varies due to climate
variance and lithological transitions in the area. As the sea level approaches to 400-450m, the

rockfall occurrence increases. In this study, two dimensional rockfall analyses were evaluated
along motorway slopes and potential rockfall hazard areas were revealed.

Keywords: Mut-Silifke motorway, rockfall, rockfall hazard, Mersin
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Sulama suyu temini amaciyla planlanan Tersun Baraj1 (Siran, Giimiishane) Dogu Karadeniz
Bolgesi Yesilirmak Havzasinda ve Kelkit Cayi iizerinde inga edilecektir. Barajin ytiksekligi
talvegten 39.5 metre, temelden 51 metredir. Kret uzunlugu 236.52 metre olan baraj, beton
agirlik tipindedir. Arastirma konusu olan ve baraj aksina 200 metre ve 2 km uzaklikta bulunan
paleo-heyelan alanlar1 Tersun barajinin su tutmast ile rezervuar alani icerisinde kalacak, baraj
g0l maksimum su seviyesi bu paleo-heyelanlara erisecektir. Mevcut heyelanlarin barajin su
tutmasindan sonra bir tehlike olusturup olusturmayacaginin belirlenmesine yonelik yapilan
calisma iki asamada gerceklestirilmistir. Calismanin ilk asamasinda paleo-heyelan malzemele-
rinin yanal ve diisey devamlilig1 belirlenmistir. Caligmalar1 devam etmekte olan ikinci agama-
da ise paleo-heyelan malzemesinin jeoteknik 6zellikleri ortaya koyulacak farkli kosullar i¢in
stabilite analizleri yapilacaktir.

Yapilan arazi ve sondaj ¢alismalari (2 adet) kapsaminda baraj aksina 200 metre mesafede sol
sahilde ve 1565-1627 m kotlar1 arasinda bulunan paleo-heyelanin ortalama genisligi 430 metre
ve uzunlugu 134 metre oldugu belirlenmistir. Heyelanin toplam hacmi yaklasik olarak 841 bin
m? olarak hesaplanmistir. Barajin igletilmeye alinmasi ile birlikte heyelan malzemesinin yak-
lagik 600 bin m* likk kism1 Tersun baraj1 golii su seviyesi (1596 m) altinda kalacaktir.

Baraj aksina 2 km mesafede, sol sahilde ve 1575-1805 m kotlar1 arasinda bulunan ikinci he-
yelanm uzunlugu ve genisligi yaklasik olarak 705 metredir. Yapilan sondajlar (6 adet) dikkate
alindiginda heyelanin toplam hacminin 6.4 milyon m* oldugu belirlenmistir. Barajin su tutmasi
ile birlikte bu malzemenin yaklagik 1.2 milyon m*’ii su altinda kalacaktir.

Paleo-heyelan malzemesinin yanal ve diisey devamlilig: belirlendikten sonra stabilite ana-
lizlerinde kullanilmak {izere kayma direnci parametreleri geriye doniik analizler yardimiyla
belirlenecek, farkli durumlar i¢in stabilite analizleri yapilarak olas1 tehlikenin boyutlari aras-
tirllacaktir.

Anahtar Kelimeler: Baraj, heyelan, stabilite, rezervuar
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ABSTRACT

The Tersun Dam planned with the aim of irrigation will be constructed on the Kelkit River bed
in the Yesilirmak Basin of the Eastern Black Sea Region. The height of the dam is 39.5 m from
the thalweg and 51 m from the foundation. The dam is of concrete gravity type and has a crest
length of 236.52 m. The studied paleo-landslide sites located 200 m and 2 km away from the
dam’s axis will be left over in the reservoir area when it gets filled with water and the maxi-
mum water height in the dam will reach the paleo-landslides. The study has been carried out
in two stages to determine whether the landslides are going to cause any danger or not after
the reservoir is filled. The vertical and horizontal homogeneity of the paleo-landslide material
was determined at the first step. The geotechnical properties of the paleo-landslide material
will be determined and stability analysis under different states will be carried out at the second
step which is ongoing.

1t is determined by the field survey and two drilling applications that the paleo-landslide, whi-
ch is 200 m away from the dam axis on the left abutment between the altitudes of 1565-1627
m, is 430-meters-wide and 134-meters-long. The total volume of the paleo-landslide has been
calculated approximately as 841 thousand m?. About 600 thousand m* of the material will be
under water level (1596 m) of the Tersun Dam when the dam begins functioning.

The second paleo-landslide, which is 2 km away from the dam axis on the left abutment betwe-
en the altitudes of 1575-1805 m, has a length and width of about 705 m. When the 6 drilling
applications are considered, it is determined that the volume of the paleo-landslide is approxi-
mately 6.4 million m3. After the dam starts operating, about 1.2 million m3 of the paleo-lan-
dslide material will be submerged.

After the vertical and horizontal homogeneity of the paleo-landslide materials are determined,
the shear strength parameters of the materials will be determined with back analysis, and
stability analysis will be performed with different conditions.

Keywords: Dam, landslide, stability, reservoir
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Afet dncesi ya da sonrasi yeryiizi ile ilgili yapilan ¢alismalarda kullanilacak olan bilginin
dogrulugu ve giivenirligi yaninda bu bilgilere hizli ve ekonomik olarak erisim énemlidir. Bu
noktada uzaktan algilama teknolojileri, sahip oldugu avantajlar ile afet yonetimi ¢aligmala-
rinda etkin olarak kullanilan 6énemli bir veri kaynagi konumundadir. Afet yonetimi ve karar
destek mekanizmasinin icinde, afet olay envanterleri, zarar gorebilir varliklar, tehlike - risk
verileri, olas1 ya da gerceklesmis afetlerin etki alanlari, hasar tespit sonuclart vb. verilere ve
degerlendirmelere ihtiya¢ duyulmaktadir. Bu amacla, Afet ve Acil Durum Yonetimi Bagkan-
l1g1’ nin (AFAD) ihtiyaclart dogrultusunda uzaktan (uzay/hava) algilama teknolojileri ile elde
edilen goriintiilerin afet 6ncesi ya da sonrasi ¢esitli analizlerde kullanilmasina yonelik olarak
VISKON-RS ve VISCON-CS yazilimlar gelistirilmistir.

VISKON-RS, AFAD’1n analiz ihtiyaglar1 dogrultusunda gelistirilen ve afet uygulamalar1 ko-
nusunda dzellesmis, elektro-optik (EO) uydu iiriinleri ve hava fotograflarinin goriintiilenmesi
ve analiz edilmesine olanak saglayan masaiistii bir goriintii isleme yazilimidir. VISKON-RS
yazilim mimarisi ESA tarafindan sunulan agik kaynak kodlu kiitiiphaneler kullanilarak Java
dilinde gelistirilmistir. Yazilim, deprem, sel, orman yangini vb. afet tiirleri sonrasinda etki ala-
n1 6n analizi / 6nciil hasar tespit analizlerine 6zellesmis uygulamalar igcermektedir. Ayrica, afet
oncesi ya da sonrasi genel uzaktan algilama tabanli goriintii analizlerinde kullanilabilecek de-
gisiklik analizi, egitimli/egitimsiz siniflandirma, nesne tabanl goriintii analizi ve doku analizi
gibi uygulama ve algoritmalar yazilima entegre edilmistir. VISKON-RS yazilimin temel ama-
c1, afet Oncesi veya sonrasi uzaktan algilama verilerinin, agilmasi, islenmesi, analiz edilmesi,
sonuglarin sergilenmesi ve afet yonetimi ve karar destek sistemlerine aktarilmasi adimlarini
iceren biitiinlesik bir yazilim ¢6ziimii sunmaktir. Yazilim, Rasat ve Goktiirk - 2 uydu goriintii-
leriyle ¢alisabilmektedir.

VISKON-CS web-tabanli bir kitle kaynak uygulamasi platformudur. Ozellikle, afet sonrast te-
min edilen goriintiiler tizerinden otomatik goriintii isleme algoritmalarinin sonug iiretemedigi
durumlarda veya tiretilen sonuclarin dogrulanmasi i¢in manuel degerlendirme yapilmasi ge-
rekebilmektedir. Bu amagla daha 6nceden kullanici kitlesi olusturulmug web tabanli platform
iizerinden, goriintiiler kiiclik parcalara ayrilarak gonderilir. Kullanicilar goriintiiler {izerinde
isaretlemeler yaparak kendilerine atanan goérevleri yerine getirirler. Ayn1 gortintii birden fazla
kullanictya gonderilebilir. Sonug olarak, sistem, kullanicilarin yaptig1 isaretlemeleri istatistik
algoritmalar ile degerlendirerek belirli bir giiven aralig: icerisinde otomatik olarak raporlar.
Rapor sonucunda kag bina agir hasarli, kayip kisi ya da enkaz nerede, hangi yolar kapali, bir
bolgenin heyelan envanteri gibi bilgilere dakikalar i¢erisinde ulasilabilmektedir.
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Uzaktan algilama teknolojileri yardimiyla genis alanlara ait veriler daha hizli, daha ekonomik
olarak iglenebilmekte, analiz edilebilmekte ve toplanan verilerle miispet sonuglar elde edi-
lebilmektedir. Bu galisma kapsaminda, AFAD — TUBITAK (Bilgem) isbirligi cergevesinde
Ozellikle afet yonetimi ve karar destek sistemi kapsamindaki ihtiyaglara yonelik 6zellesmis
uzaktan algilama yazilimlar gelistirilmis ve kullanima sunulmustur.

Anahtar Kelimeler: VISKON-RS, VISKON-CS, elektro-optik, afet yonetimi, uzaktan algi-
lama, yazilim
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VISCON-RS AND VISCON-CS (NATIONAL IMAGE
PROCESSING AND CROWD SOURCING SOFTWARE FOR THE
USE OF DISASTER MANAGEMENT AND DECISION SUPPORT

SYSTEMS)

Oktay Gokge®, Nihan Akbaba’, Fatih Avcr®, Giiler Deveci®

“Disaster and Emergency Management Authority

(oktaygokce(@gmail.com)

ABSTRACT

Before or after the disaster occurs, it’s significant to access the information quickly and eco-
nomically for potential analysis about the terrain besides its accuracy and reliability. Herein,
remote sensing technology provides an important data source that can be used in disaster
management. Data and evaluations related to disaster event inventory, vulnerable assets, ha-
zard-risk, disaster-prone areas, and damage assessment results etc. are needed in the context
of disaster management and decision support systems. For this purpose, VISCON-RS and VIS-
CON-CS softwares have been developed to use the images provided by remote sensing (space/
aerial) technology for several disaster management related analyses in terms of Disaster and
Emergency Management Authority (AFAD) s needs.

VISCON-RS is a desktop geospatial imagery analysis and processing that enables electro-op-
tic (EO) satellite image and aerial photo processing and analyzing. The software has been
designed especially for AFAD's special needs related to disaster management. Technically,
it has been developed in Java language by using ESA’s open source libraries. The software
contains specific applications for identification of preliminary affected area and hazard/dama-
ge assessment caused by disasters like earthquake, flood and forest fire. In addition to these,
different applications and algorithms also provide change detection, supervised/unsupervised
classification, object-based image analysis and fabric analysis that are integrated into the
software to use for before/after disaster related remote sensing-based image analysis. The pri-
mary aim of VISCON-RS is to offer an integrated software solution of visualizing, processing,
analyzing the remote sensing data, presenting and exporting results into disaster management
and decision support systems. It is also compatible with the Rasat and Goktiirk-2 national
satellite images.

VISCON-CS is a web-based crowd-sourcing platform. Especially, while automatic image
processing algorithms produce no results or obtained results need to be confirmed, manual
assessment of post-disaster images could be required. For this purpose, post disaster images
are divided into little pieces and sent via web-based platform with previously identified users.
Users fulfill their duties by examining the images and marking on them according to type
of operation. The same image tile can be sent more than one user. Consequently, the system
examines the markings of users and produces a final report automatically by using statistical
algorithms to evaluate the markings of users. The results might be related to information about
number, location of damaged buildings, location of closed roads, wrecks and landslide flood
prone areas etc. can be acquirable in minutes.
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By the help of remote sensing technologies, aerial image data captured for wide areas can be
processed, analyzed more quickly and economically and produce affirmative results. In this
project, customized remote sensing softwares were produced in terms of the needs of AFAD to
use in disaster management and decision support systems. They are developed with the coo-
peration of AFAD -TUBITAK (The Scientific and Technological Research Council of Turkey).

Keywords: VISKON-RS, VISKON-CS, electro-optic (EO), disaster management, remote sen-
sing, software
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WEB TABANLI COGRAFI BILGI SISTEMi DESTEKLi AFET
YONETIMIi VE KARAR DESTEK SISTEMIi YAZILIMI: AYDES
Oktay Gokee®, M. Kemal Tiifekci?, Niyazi Cetinkaya?, Giiler Deveci®,
Safak Taskin Giindogdu®
“Afet ve Acil Durum Yonetimi Bagkanligi

(oktaygokce(@gmail.com)
07/

Afet Yonetimi ve Karar Destek Sistemi (AYDES), afet ve acil durum ydnetimine iliskin sii-
reclerin etkin bir bi¢cimde yiiriitiilebilmesi i¢in kurgulanmig bir bilisim sistemidir. Sistem ma-
salistii, cografi bilgi sistemi destekli web uygulamalar1 (iki boyutlu ve ii¢ boyutlu) ve mobil
uygulamalari iceren, birgok kurum ici ve dis1 sisteme ve uygulamaya bagli biitiinsel bir plat-
formdur. AYDES, o6zellikle Tiirkiye Afet Miidahale Plan1 (TAMP) kapsamina uygun olarak
hazirlanmis, Afet ve Acil Durum Y6netimi Bagkanlig1 (AFAD), ilgili Bakanliklar ve tagra tes-
kilatlar1 tarafindan kullanilabilecek sekilde tasarlanmuis, siireclerin etkin, hizli yiiriitiilmesine
imkan saglayan biitlinlesik bir yapidadir. “Olay Komuta Sistemi”, “Mekansal Bilgi Sistemi”
ve “lyilestirme Sistemi” olarak {i¢ ana bilesen ve bunlara ait alt bilesenlerinden olusmaktadar.

Olay Komuta Sistemi (OKS), TAMP kapsaminda belirlenen hizmet gruplarinin hazirlik, plan-
lama ve miidahale siireglerinin biitiinlesik bir sistem iizerinde yonetilebilmesine imkan sagla-
yan AYDES bilesenidir. Yazilim tabanli yonetim modeli ile yerel ve ulusal diizeyde afet ve acil
durumlara hazirlik - miidahale imkan: saglamakta, ana ydnetim siiregleri (kaynak yonetimi,
nakliye, talep yonetimi) sayesinde esnek ve etkin sekilde yonetilebilmektedir. Ulusal ya da
yerel diizeyde bir afet olay1 gergeklestigi andan itibaren; olay bildirimleri, ekiplere, SMS ve
e-posta ile gonderilebilmekte, TAMP kapsaminda tanimli hizmet gruplari, anlik mesajlasma ve
e-posta yoluyla sistem tizerinden siirekli etkilesim ve iletisim halinde kalabilmektedir.

Mekansal Bilgi Sistemi (MBS), biitiinlinde CBS teknolojileri kullanilarak siirdiiriilebilir bir
afet yonetimi sisteminin olugturulmasi ¢caligmalarinin bir parcasidir. MBS kapsaminda, afet ve
acil durum yonetiminde kullanilabilecek mekansal veriler, fiziksel olarak ve/veya web servis-
leri vasitastyla toplanmak suretiyle merkezi bir cografi veritabani olusturulmustur. Afet 6ncesi,
stras1 ve sonrasi veriye hizli ve dogru bir sekilde ulasilmasi, veriden hizli bir sekilde yeni bilgi
iiretilmesi ve bu bilgi ile afete ugramis ve ugrayabilecek bolgelerde yapilacak mekansal sorgu
ve analizler ile ilgili hizli karar verilebilmesine imkan verecek sekilde tasarlanmistir. Uygula-
ma alt bilesen ve meniileri, ¢esitli altlik haritalar sunarak, mekansal verilerin ger¢ek zamanli
olarak giincellenebilmesini, diizenlenebilmesini, sorgulanabilmesini, sonu¢ ve ¢iktilarin go-
riintiilenmesi ve raporlanabilmesini saglamaktadir.

Iyilestirme Sistemi (IS), afet sonras yiiriitiilen iyilestirme ¢aligmalarmin elektronik ortamda
CBS destekli olarak gergeklestirebilmesini hedeflemistir. Boylelikle birbirine girdi saglayan
caligmalar (hasar tespit, hak sahipligi, yer se¢imi vb.) arasindaki tutarlilik saglanmis olup,
miikerrer veya yanlis verilerden olusan kayitlardan dolay1 yapilan hatali iglemlerin 6niine ge-
¢ilmis olacaktir. Ayrica sistemin mobil uygulamalar ile desteklenmesi, dzellikle sahada yapilan
calismalardan elde edilen verilerin toplanmasini, hizli ve konum igeren bilgilerin elde edilme-
sini saglamaktadir.
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AYDES, afet yonetimi ve karar destek sistemi kapsaminda, afet 6ncesi ve sonrasi tiim agama-
larda, dogru ve gegerli afet ve acil durum verisine, gesitli raporlamalar, istatistikler, is takipleri,
sorgulama ve analizlere vb. ulagilmasini saglayan bir yazilimlar biitinidiir.

Anahtar Kelimeler: AYDES, TAMP, OKS, mekansal veri, CBS, Iyilestirme sistemi (IS)
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WEB-BASED GEOSPATIAL DISASTER MANAGEMENT AND
DECISION SUPPORT SYSTEM: AYDES

Oktay Gokge', M. Kemal Tiifek¢i’, Niyazi Cetinkaya“, Giiler Deveci’,
Safak Taskin Giindogdu*

“Disaster and Emergency Management Authority

(oktaygokce(@gmail.com)

ABSTRACT

Disaster Management and Decision Support System (AYDES) is an information system de-
veloped for performing the processes of disaster and emergency management efficiently. The
system is an integral platform connected to other internal and external systems and applica-
tions and includes desktop software, GIS-based web applications (2D and 3D) and mobile
applications. AYDES has been prepared properly to the content of Turkey Disaster Response
Plan (TAMP). The system presents a holistic approach for effective and easy usage in disaster
management processes and is designed to be used by Disaster and Emergency Management
Presidency (AFAD), relevant ministries and provincial organizations. AYDES consists of three
main components as “Incident Command System”, “Spatial Information System”, “Recovery
Information System” and subcomponents belonging to these.

Incident Command System (OKS) is an AYDES component which allows the holistic mana-
gement of the processes of disaster preparation, planning and response phases described in
TAMP. Software- based management model supports disaster and emergency preparedness
and response activities at the local and national level through the main management proces-
ses (resource management, transport, demand management) flexibly and effectively. When a
disaster event occurs at national or local level, event notifications can be sent to teams by SMS
and e-mail so that via the instant messaging and e-mail, service groups -defined as part of
TAMP- can remain in constant interaction and communication.

Spatial Information System (MBS) is the supplementary part of the whole work to build a sus-
tainable disaster management and decision support system by using geographical information
system (GIS) technologies. Spatial data - which can be used in disaster and emergency ma-
nagement - were collected in physical environments or by web services from different govern-
mental or non- governmental agencies to create a geodatabase as part of MBS. It is designed
in a way that the pre-disaster, syn-disaster and post-disaster data can be obtained fast and ac-
curately, that new information can be produced from the data, and that quick decision making
can be done related to spatial queries and analysis in the areas affected or may be affected by
disaster . Subcomponents and menus of the application provide to update, edit and query of the
spatial data as real time and allow viewing and reporting the final results.

Recovery Information System (IBS) aims to realize post-disaster recovery activities in elect-
ronic environment with GIS support. Thus, consistency between the different recovery stages
(damage assessment, beneficiary management, resettlement site selection etc.) that produce
input for other stages will be ensured and incorrect operations - caused by repeated or wrong
data records- will be prevented. Also, system allows the collection of data by mobile appli-

98



69. Tiirkiye Jeoloji Kurultay 11-15 Nisan/April 2016 69" Geological Congress of Turkey

cations from the field and near real time location-based post-disaster data are presented for
decision makers and other users of the system.

AYDES is a set of desktop, web-based and mobile applications/software that provides accu-

rate and reliable disaster and emergency data, various reports, statistics, mission follow-ups,

geospatial queries and analyses etc. in each stages of pre/post disaster within the context of
disaster management and decision support system.

Keywords: AYDES, TAMP, OKS, spatial data, GIS, Recovery Information System (IS)
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DOGAL AFETLERIN iZLENMESINDE GPS DUYARLI
KONUMLAMA ICIN GELISTIRILEN WEB TABANLI ONLINE
SERVISLERIN ANALIZi

Deniz Giingordii®, R. Ciineyt Erenoglu?, Ozgiin Ak¢ay?, Oya Erenoglu®
“Canakkale Onsekiz Mart Universitesi, Miihendislik Fakiiltesi, Geomatik Miihendisligi
Boliimii, 17020, Canakkale, Tiirkiye.

“Canakkale Onsekiz Mart Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii,
17020, Canakkale, Tiirkiye.

(ceren@comu.edu.tr)
0z

GPS, dogal afetlerin ve etkilerinin izlenmesinde etkin bir sekilde kullanilmaktadir. Yeryii-
ziindeki dogal ve yapay nesneler dogal afetler sonrasinda bazi deformasyon ve/veya konum
degisimi etkilerine maruz kalmaktadirlar. Bu degisimlerin izlenmesindeki en etkin yontemler-
den birisi karakteristik noktalarin GPS teknigiyle siirekli olarak dl¢tilmesidir. GPS verilerinin
degerlendirilmesi i¢in ticari ve arastirma yazilimlarinin yani sira {icretsiz web tabanli online
servisler de tarafindan gelistirilmistir. Bu servisler, GPS verisini analiz etmek i¢in bilimsel
ve iicretli yazilimlara alternatif olarak gelistirilmistir. Santimetre (cm) veya desimeter (dm)
seviyesinde nokta konum dogruluguna web tabanli online veri degerlendirme servisleri kulla-
nilarak ulasilabilir.

Bu ¢alismada 7 adet IGS istasyonu belirlenmistir. Sabit istasyonlardan elde edilen 10 giinliik
GPS olgiisii degerlendirilmistir. d uzantili dosyalari, .0 dosyasina doniistiirmek i¢in RINEX
doniisiim programini kullanilistir. Web tabanli APPGIPSY, OPUS ve AUSPOS servisleri ile
kartezyen koordinatlari elde edilmistir. Bu baglamda programlari hiz, etkinlik ve kullanislilik
bakimindan karsilastirilmistir. Aragtirma sonuglarina gore, en hizli servisin OPUS oldugu ve
OPUS ile AUSPOS’UN APPGIPSY servisine oranla daha yiiksek bir RMS degerleri verdigi
goriilmiistiir. Daha sonra elde edilen sonuglara iliskin istatistiksel kestirimlerin analizi i¢in
MATLAB programi kullanilmistir. Elde edilen sonuglara gore verilerin gelistirilen ara yiizler
yardimiyla siirekli olarak aktarilarak degerlendirildigi online servisler kullanilarak mm hassa-
siyetinde nokta konum dogruluguna ulasilabilir. Ayrica online servislerin kullanimina dayali
olarak deprem ve heyelan gibi dogal afetlerin etkin bicimde izlenebilmesine olanak saglaya-
cak bir erken uyart sistemi de olusturulabilir.

Anahtar Kelimeler: Kiiresel konumlama sistemi, Dogal afetler, Hassas nokta konumlandir-
ma, Bagil konumlandirma, Web tabanli ¢evrimigi hizmetler
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ANALYSIS OF WEB-BASED ONLINE SERVICES FOR GPS
PRECISE POINT POSITIONING FOR NATURAL DISASTERS
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“Canakkale Onsekiz Mart Universitesi, Miihendislik Fakiiltesi, Geomatics Miihendisligi
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ABSTRACT

Global Positioning System (GPS) has been used effectively in in monitoring and impact of na-
tural disasters for the survey purposes by multiple disciplines. After natural disasters, natural
and artificial objects on the earth surface are exposed to some effects of deformation and/or
the changes in the position. This is one of the most effective methods of monitoring the changes
of characteristic points measured continuously using the GPS technology. For the evaluation
of the GPS data, free web-based online services are improved as well as commercial and rese-
arch software. These services are used as an alternative for scientific and commercial software
on achievement of post processing and analyzing the GPS data. Centimeter (cm) or decimeter
(dm) level accuracies can be obtained easily via web-based online data processing services.

In this study, we determined 7 stations from a global network of International GNSS Service
(IGS) stations (namely BRUX, BZRG, GRAZ, GANP, HUEG, PTBB and WROC). We proces-
sed GPS measurements repeated for ten days. We used RINEX conversion program in order
to transform .d file to .o file and obtained cartesian coordinates from web-based APPGIPSY,
OPUS and AUSPOS for the processing of GPS baseline components. In this context, we com-
pared these programs to each other for velocity, efficiency and usefulness. It is observed that
that OPUS is the quickest service, and both OPUS and AUSPOS have higher accuracy rates
than APPGIPSY. Then, we analyzed the mean, median and standard deviation for these data
using MATLAB. The results showed that the precise point positioning (in level of mm) can
be achieved by the online services evaluating the GPS data continuously. Finally, an early
warning system that allows monitoring effectively natural disasters, such as earthquakes and
landslides, can be created based on the online services.

Keywords: GPS, Natural disaster, Precise point positioning (PPP), Relative positioning,
Web-based online services
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ANTIK YAPI VE KAYITLARDA AKSU FAYININ
DEPREMSELLIGI UZERINE BiR ARASTIRMA

Su Giines Kabakl?, Emine Bozkurt?®, Halil Boliik* ve M. Erkan Karaman®
“Akdeniz Universitesi, Jeoloji Miihendisligi Boliimii, Antalya

(suguneskabakli@gmail.com)
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Aksu Fayy, iilkemizin gilineybatisinda yer alan en 6nemli tektonik yapilarindan birisi olan Is-
parta A¢isi’n1 meydana getiren gerilmelerin etkisi ile meydana gelmis aktif bir ters faydir. Bu
fay bir ¢cok calismaci tarafindan detayli olarak ele alinmig, 6zellikle bolgede yer alan havza-
larin evrimini agiklamak icin yapilan ¢aligmalarda olusum mekanizmasi ortaya konulmaya
caligilmugtir.

Fay tizerinde aletsel doneme ait kayitlarda ¢ok fazla yikict depremle karsilagilmamistir. Fakat
bu fay1 olusturan gerilmeler sonucu olusan diger faylar ve ayn1 gerilme kaynagini isaret eden
diger yapilar faym hala aktif olabilecegini gostermektedir.

Aksu fayr’nin konumlandigi alanda ¢ok sayida antik kent bulunmaktadir. Bu fay, Pamphylia
ve Pisidia bolgelerinin altindan ge¢gmektedir. Perge, Selge, Aspendos, Kremna, Adada, Ped-
nelissos ve Milias Antik Kentleri Aksu Faymin yakin c¢evresinde bulunmaktadir. Bu fayda
meydana gelmis olan olasi bir depremin, adi1 gecen antik kentlere zarar vermis olmasi kuvvetli
bir ihtimal dahilinde yer almaktadir. Yukarida bahsedilen antik kentlerde bulunan yapilarda
deprem izleri aranarak, bu depremlerin Aksu Fayu1 ile olan ilgisi aragtirtlmistir.

Bu calismada mevcut ¢alismalar taranarak hem tektonik hem jeolojik verilerden yararlanilmis
ve Aksu Fay1 haritalanmis ve hem cografi bilgi sistemleri hem de uydu goriintiileri kullanilarak
Antik Kentler de harita iizerine konumlandirilabilmistir. Bu ¢alismanin amaci; fay {izerinde
meydana gelen depremlerden etkilenme olasiligt olan antik kentlerde faylara ait izler aranmis,
belgelenmis ve arkeolojik kayitlardan yola ¢ikarak yaslandirilmak amaglanmistir.

Bunlarin yani sira, ¢alismada, antik kaynaklarda ve yazitlarda bahsedilen depremlerden yola
cikilarak Aksu Fayinin bu depremlere herhangi bir etkisi olup olmadig1 arastirilmistir.

Yapilacak islemlerin ardindan Aksu Fayinin aktif bir fay olup olmadigi konusunda yapilan
tartigmalara katki konulacak ve miimkiin olursa deprem iiretme periyodu hesaplanmaya cali-
silacaktir.

Anahtar Kelimeler: Isparta Acisi, depremsellik, Aksu Fay1, antik yap1
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AN INVESTIGATION ON SEISMICITY OF THE AKSU FAULT
BASED ON ANCIENT CITIES AND RECORDS

Su Giines Kabakli’, Emine Bozkurt’, Halil Béliik* ve M. Erkan Karaman“
“Akdeniz University, Department of Geological Engineering, Antalya

(suguneskabakli@gmail.com)

ABSTRACT

The Aksu Fault is a thrust fault created by the same stress system that formed the Isparta Angle
which is one of the most important tectonic structures located in the southwest of our country.
This fault has been studied in detail by many researchers, and its formation mechanism has
been tried to be revealed, especially in the studies that explain the evolution of the basin in
the region.

There is no sign of so many destructive earthquakes created by the Aksu Fault based on the
recordings from the instrumental period. However, the other faults formed by the tensional
forces that created Aksu Fault and the other structures pointing out the same tensional source
show that this fault might be still active.

There are so many ancient cities in the area where the Aksu Fault is located. This fault passes
under the Pamphylia and Pisidia Regions. Perge, Selge, Aspendos, Cremna, Adada, Pednelis-
sos and Milias Ancient Cities are located near the area of Aksu Fault. It is a strong possibility
that a possible earthquake generated by the Aksu Fault may have caused the destruction of
the ancient cities mentioned above. Seismic traces have been searched in the structures in the
aforementioned ancient cities and researched the interests between these earthquakes and the
Aksu Fault.

In this work, through compilation of previous tectonic and geological data the Aksu Fault was
mapped and the ancient cities were located using geographic information system and satellite
images. The purpose of this work is to date the fault by using documents and archaeological
records, and to research the earthquakes occured by the Aksu Fault and possibility of the an-
cient cities affected by this earthquakes.

In this study, it was also investigated if the Aksu Fault had an effect on the eartquakes mentio-
ned in ancient books and inscriptions.

After these processes, it is aimed to contribute to the debate that if the Aksu Fault is an active
fault or not, and it will be tried to calculate the seismic periods.

Keywords: Isparta Angle, seismicity, Aksu Fault, ancient cities
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TURKIYE JEOPOLITIGINDE ENERJi KOPRUSU MU, ENERJI
USSU MU?

Mustafa Akyol*
afstanbul Teknik Universitesi, Maden Fakiiltesi 34469 Maslak, Istanbul
(akyolmus@itu.edu.tr)

0z

Yaklasik yiiz y1l éncesinde Istanbul bir enerji {issiiydii, yasanan gelismeler tarihin tekerriir
edecegini gosteriyor. Kaynaklar ve pazar arasindaki son derece kritik ve basit ifade edilen
jeopolitik konumumuzun degerlendirilebilmesi ¢ok farkli dinamiklere bagli. Siyasi tarihinin
jeolojisi kadar karmasik oldugu Tiirkiye, hem enerji {issii olma hamlelerini yapmakta olduk¢a
gee kaldi. Mevcut stratejik konumumuz hem gittikce 6nem kazanmakta hem de riskleri ve
sorumluluklar1 beraberinde getirmektedir.Tiirkiye sadece politik olarak degil jeolojik agidan
da Avrupa’ya dogru hareket etmektedir.

Avrupa’nin Rus gazina bagimliligini azaltma ¢abasi ve 6zellikle Levent Baseni’nde elde edi-
len yeni kesifler enerji dengelerini degistirebilecek niteliktedir. Bélgenin jeolojik potansiyeli
yeni arama ¢alismalarina yon verirken bir tarafta siyasi ¢ikmazlar da devam etmektedir. Ayrica
Kibris’t sadece bir enerji giizergahi olarak degerlendirsek bile mevcut sorunlarin ¢éziillmeden
yeni enerji hatlarmin ingas1 miimkiin goriilmemektedir. Misir’in dev gaz kesfi hem Israil’in
kesfini 6nemsizlestirmis hem de yeni senaryolar ortaya ¢gikarmistir. Mutlak olan dogal gazin
taginabilmesi petrol kadar kolay olmadigidir. Dogu Akdeniz gazinin Avrupa pazarina ulastiril-
masl i¢in en ucuz, giivenli ve mantikli rota Tiirkiye’dir. Ayrica Tiirkiye’nin artan enerji ihtiyaci
dogrultusunda tedarikgilerini ¢esitlendirmek istemesi ve yaklasik yiizde elli dort Rus bagimli-
ligint kirmak istemesi Tiirkiye’nin sadece bir enerji kopriisii veya iissii olmadigi ayni zamanda
ciddi bir pazar oldugunun gostergesidir. Kaynaklara bu kadar yakin konumunu sadece bir
k&prii olmaktan 6te kullanmak zorunda olan Tiirkiye’nin yillik ihtiyacinin yarisi yanibasinda
Kuzey Irak ve Iran’da iletilemedigi igin havaya yakilmaktadir. Degisen diinya diizeninde su
bir gercektir ki istesek de istemesek de bdlgede bir otorite olmamiz kaginilmazdir yeter ki
dogru adimlar atarak siireci uzatmayalim. Yapilmasi gereken Tiirkiye merkezli ¢ok uluslu,
tedarik¢i ve pazar tilkelerin, hitkkiimetlerin, enerji sirketleri, finans kuruluslart ortakliginda bir
yap1 olusturmaktir. Baz1 goriisler EMEC (East Mediterrenean Energy Council) fikrini ortaya
atmaktadir, gergekten enerji EMEC ister. Gelecekte Mersin veya Adana’da fiyatlandirilan gaz
kullanacagimiza benim inancim tamdir. iddia ediyorum birakin enerji kdpriisii veya iissii ol-
may1 yeni enerji diinyasinda ¢ok 6nemli bir aktor olacagiz.

Anahtar kelimeler: Enerji, enerji iissii, enerji kopriisii, jeopolitik
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ENERGY BRIDGE OR ENERGY HUB UNDER TURKISH
GEOPOLITICS?

Mustafa Akyol"
Istanbul Technical University, Faculty of Mines, 34469 Maslak, Istanbul
(akyolmus@itu.edu.tr)

ABSTRACT

Nearly one century before Istanbul was an energy capital; it is clear that we will see that
the history will happen again. The evaluation of our geopolitic location is based on variable
subjects. Turkey, with a complex political history as its geology, is late for some energy invest-
ments. Our present strategic position is gradually gaining interest, while bringing some risks
and responsibilities at the same time. We are moving towards the Europe not only in terms of
politics, but also geology.

The Europe wants to decrease energy demand on Russia, and the new discoveries in Laven-
tanian Basin are of crucial importance in the new energy world. It is clear that exploration
will go on because of the basin potential. However, we have some political problems and if
we evaluate Cyprus only as an energy corridor, we have to solve problems to establish a new
energy corridor. The discovery in Egypt decreased importance of the Israil’s discovery and it
created new scenarios. Transporting gas is not as easy as oil, so we need pipeline or expensive
LNG stations. The most economical, logical and cheapest way for the Eastern Mediterranean

gas is to pass over Turkey. Turkey is not only a corridor or a potential energy hub, it is a cri-
tical market at the same time. Turkey wants to increase variety of energy supplier. We can talk
about different scenarios with Iran, Iraq etc., but we do not have real solutions yet. Only Iran

and Iraq fire the gas free yearly that is equal to half of Turkey s demand. Due to the geopoli-
tics or other reasons, Turkey is a country that is not enough to be only a bridge. New energy
world will be created and Turkey will be in the middle of this, if we want or not. EMEC (East
Mediterranean Energy Council) is the one idea for the region and we can talk about this idea.

However, I am confident that in the future we will use gas whose price is determined in Mersin

or Adana. In this case, I claim that Turkey won t be only a bridge or hub, but it will be an im-

portant actor in the new energy world.

Keywords: Energy, energy bridge, energy hub, geopolitics
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DOGAL KAYNAKLARIN JEOPOLITIGI VE YETKIN JEOLOJI
MUHENDISI

Aydin Aras®
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69. Tiirkiye Jeoloji Kurultayi’nda “Dogal Kaynaklarin Jeopolitigi” detayli olarak tartigilacak.
Bu tartisma i¢in dncelikle dogal kaynaklarin akillct kullanimi derinden kavramis yetkin kisiler
ve/veya yetkin Jeoloji Mithendislerine ihtiyacimiz var. Bugiin, biz jeoloji miihendisleri bir yol
ayrimindayiz ¢linkii iilkemizde temel bilimlerde ve 6zellikle yerbilimlerinde toplumsal olarak
bir ilgisizlik oldugu gibi jeoloji mithendisligine bagvuran 6grenci sayilarinda ve mezun kali-
tesinde bir diisiis gozlenmektedir. Jeoloji miihendisligi boliimlerinin bir bir kapatildig: bugiin
jeoloji mithendisligi mezunlar1 arasinda goriilen yaygin issizlik sorununun ¢oziimii bir 6l¢iide
programlarda da gerekli degisiklikleri yapmay1 zorunlu hale getirmektedir. Avrupa Jeologlar
Federasyonu (EFG) Jeoloji miihendislerine iyi bir gelecegin anahtariin ancak “Kiiresel diisiin
ve Yerel hareket et” ile hazirlanacagini dnermektir. Bu nedenle Avrupa Birligi, iiye tilkelerde,
akademisyen ve meslek adamlarinin serbest dolasimini kolaylastiran ve bunu saglayacak olan
ortak 6gremim ¢iktilar1 gelistirmek i¢in hazirlanan ve uygulanan projelerden olan “Uyumlas-
tirma projesi’ve “Avrupa Akredite Jeoloji Egitim Programlari Projesinin (EuroAges)” hayata
geemesini saglamigtir. Avrupa Kredi Sistemi (ECTS) halihazirda tiniversitelerimizde gecerli-
dir, ancak bu 6grenim ¢iktilari ile saglanacak “mesleki yeterlilik” bu projeler ile saglanmast
amaglanan hayati hedeflerdir. Bunlarin dogru sekilde tanimlanmasi ile ancak dersler ile bilgi-
lenmenin ve kigisel becerilerin hangi seviyelerde yeterli olacagi yani kazanilabilecegi belir-
lenebilir. Bu yenilesme projelerinde {iniversiteler ve toplum ihtiyaglari temelinde belirlenmis
meslek adamlar1 ve orgiitleri ana oyunculardir, ama akademisyenler bu yenilesme projelerine
itiraz ederek engel olabilirler. Burada kullanilan “yeterlilik” kelimesinin anlam1 ¢ok dnemlidir
ve bu bildiride tartisilmasi amaglanan ana kavramdir. Yine de sonunda belirtmek istedigimiz
hedef; Jeoloji Miihendisligi Programlarin da yapmak istedigimiz degisiklikler ile dogal kay-
naklarimizi isletirken ayni zamanda siirdiirebilirliklerini korumamizi saglamaktir.

Anahtar kelimeler: Jeopolitik, yetkin, dogal kaynaklar, derslerden alinan bilgi yeterliligi,
genel beceri yeterliligi
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GEOPOLITICS OF NATURAL RESOURCES AND COMPETENT
GEOLOGICAL ENGINEER

Aydin Aras”
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ABSTRACT

“Geopolitics of Natural Resources” will be discussed in detail in the 69th Turkey Geological
Congress. For the purpose of discussion, we need competent persons or Geological Engine-
ers (Competent Geo-Eng) who have depeer understanding the need of a rational use of earth
resources. Nowadays, we (Geological Engineers) are at a crossroad because of severe drop
in the number of students in the Geological Engineering Departments and low quality of gra-
duates produced and low social recognition of basic sciences in general and earth sciences
in particular in our country. Therefore, we must make the necessary changes in Geological
Engineering Program (GeoEng-Prog), because Geological Engineering Departments are
being closed one by one due to widespread uneployment of their graduates. The European
Federation of Geologists (EFG) proposed that ‘Think global and act local’ is today the key
for a successful future for geologists. “Tunning projects” and the “European Accredited Ge-
ological Study Programmes” (EURO-AGES) helped to achieve this by facilitating academic
and professional mobility and developing common learning outcomes. The European Credit
Transfer System (ECTS) is already underway in our Universities but, besides ECTS, Learning
Outcomes and Compentences are the other crucial elements of these projects. By defining the
right learning outcomes, standards can be set in regard to the required level of subject specific
and generic compentences or transferable skills. In this reform process, the academic and
professional profiles required by society should play an important role besides the objection
set by the academic community. The adjective “competence” is the key word here, and we need
to discuss what does “competent” means in this study. Finally, it is now the time to make the
necessary changes in our Geo-Eng programmes, which would provide a deeper understanding
of the need for both exploiting and conserving our natural resources.

Keywords: Geopolitics, competent, natural resources, subject related competent, generic
competent
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DENIiZ USTU RUZGAR ENERJISI SANTRALLERININ TURK
KARASULARINDA UYGULANABILIRLIGI
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oz
Tiirk Karasulari’'nda, Deniz Ustii Riizgar Enerjisi Santralleri’nin kurulumu igin potansiyel alan-

larin belirlemesi stratejik 6nem tasimaktadir. Boylece daha kisa zamanda, lilke sebekesindeki
rlizgar enerjisi pay1, belirlenmis hedeflere ulasabilir.

Tiirkiye’nin 2023 yilinda riizgar enerjisi kurulu gii¢ hedefi 20.000 MW tir. 2005°ten beri riizgar
enerjisi santrali projeleri i¢in elektrik iiretim lisans1 verilmektedir. Bugiin kurulu gii¢ 4.320 MW
seviyesine ulagsmistir. Ancak “yenilenebilir” yani “yesil enerji” olarak bilinen riizgar enerjisinin,
kara santral kurulum alanlart ile ilgili anlasmazliklar sz konusudur. Oyle ki 2015 yilsonu verile-
rine gore lisans islemleri tamamlanmis ancak isletmede olmayan yaklasik 5.500 MW giiciindeki
RES projesinin biiyiik bir kisminin insaasi, arazi sorunlarinin ¢éziimii i¢in hukuki siireglerinin
sonlanmasini beklemektedir. RES’lerin Anadolu gibi bir cografyada, tarihi ve dogal sit alanlari-
na, turizm ve yerlesim alanlarina yaklagsmasi ve hatta kurulmasi bugiin yasadigimiz bir gercek-
tir. Bu sikintilar arttikga RES’lerin kurulum maliyetleri ve proje geri ddeme siireleri artmakta;
projelerin hayata gecis siireleri uzamakta; devlet tesvikleri yetersiz kalmakta; yatirnmeinin ilgi-
si de azalmaktadir. Kisacas1 RES’ler i¢in bulundugumuz cografyanin kosullari, tarihi gegmisi,
yerlesik halkin talepleri dikkate alinmalidir. Bu kosullar altinda Tiirk denizlerinde RES’lerin
kurulumu igin potansiyel deniz alanlarin belirlemesi gozardi edilemeyecek bir dneme sahiptir.

Avrupa kitasinin Baltik Denizi, Kuzey Denizi ve Atlantik Okyanusu kiyilarinda 2015 ilk yarist
itibariyle deniz tistii RES toplam kurulu kapasitesi 10.000 MW’1 agmistir. Deniz {istii RES’lerin
teknik ve ekonomik agidan uygulanabilirligi deniz derinligi, dip yapis1 ve karaya uzaklik gibi
degiskenlere dogrudan baglidir. 2012 verilerine gére Avrupa agiklarindaki deniz iistii RES’lerin
karaya olan uzakliklarinin ortalamasi 29 km, tesislerin bulundugu konumlardaki deniz derinligi
ortalamasi da 22 m’dir. Mevcut seyir haritalarindan yola ¢ikarak Tiirkiye Karasulari’nda deniz
derinlikleri Avrupa ortalamasi olan 22 m’den daha derindir. Buna karsilik karaya olan uzaklik 10
km’nin ¢ok altindadir. Maliyetleri belirleyen en 6nemli degiskenlerden biri de deniz tabani ze-
min kogullaridir. Potansiyel deniz alanlarindaki zemin, RES’lerin temel tipini ve kuruluma ilig-
kin uygulama ve altyap1 gereksinimlerini belirlemekte dolayisi ile maliyetlere etki etmektedir.

Tiirk karasularinda deniz iistii projeler i¢in uygun sahalar segilirken riizgar potansiyelinin yiik-
sek, karaya uzakliginin az, deniz derinligin diistik seviyede ve deniz tabani zemin kosullarmin
uygun oldugu bolgelerin tercih edilmesi enerji liretim verimi, maliyet ve teknik uygulanabilirlik
acisindan 6nem arz etmektedir. Bu agidan potansiyel alanlarin belirlenmesi asamasinda genis
alan batimetrik dl¢iimiine, s1g sismik kayit ve zemin 6rnegi alimina; uzun dénem akinti lgiimle-
rine ihtiyag olacaktir. Zaman alan bu deniz ¢alismalarinin simdiden baglatilmasi ve Tiirkiye’nin
kullanilabilir deniz {istii RES potansiyelinin belirlenmesi agisindan ¢ok dnemlidir.

Anahtar Kelimeler: Batimetrik dl¢iimler, deniz dibi zemin arastirmasi, deniz alanlarinda zemin
arastirmalar1, Tiirk Karasulart Kanunu, Tiirkiye deniz iistii riizgar enerjisi potansiyeli
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FEASIBILITY OF OFFSHORE WIND FARM DEVELOPMENT IN
TURKISH TERRITORIAL WATERS
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ABSTRACT

Feasibility studies on defining the potential areas for offshore wind farm development in Turkish
territorial waters are strategically important in order to achieve national goals on wind energy
installed capacity.

The Energy Ministry of Turkey has defined a target of 20,000 MW installed capacity of wind
energy by 2023. Since 2005 electricity licenses has been being granted. Installed capacity has
reached to 4,320 MW as of November 2015. Wind energy being “renewable and green” has
some conflicts on developing and installing in onshore lands due to environmental and social
aspects, especially in the areas where there are big projects. There are around 5,500 MW licen-
sed project capacity pending for their permits and other formal approvals. The wind farm instal-
lations are getting closer to historical, protected, touristic and residential areas in a place like
Anatolia. These conflicts result increase in project costs, payback time, and longer construction
and installation periods. Because of these issues incitements become ineffective and both local
and foreign investors lose their interests. Increasing friction for onshore wind development ma-
kes offshore wind feasibility studies crucial and a strategic asset for Turkish wind energy sector.

The offshore wind installed capacity in the Baltic Sea, North Sea, and Atlantic coasts of Euro-
pe has exceeded 10,000 MW in the first half of 2015. Feasibility of the offshore wind farms is
directly connected to sea depth, seabed conditions and distances to shore. According to the
2012 statistics the average distance between offshore wind farms and coasts is 29 km and the
average sea depth level is 22 m. According to the navigation charts, the sea depth level of Tur-
kish territorial waters is beyond 22 m. In correspondence to this, the distances to shore are way
below 10 km. One other most important criteria for project costs is the sea bed conditions. Sea
bed conditions of the potential offshore wind sites have significant importance for defining the
foundation types, designs and the need of infrastructure level, hence the sea bed conditions have
a direct act on costs.

Defining offshore sites with high wind potentials, short distance to coast, low sea depth levels
and suitable seabed conditions when selecting suitable areas within Turkish territorial waters,
is crucial for energy production efficiency, project costs and technical feasibility. In this respect,
surveying activities such as, sea bottom profile record, broadband bathymetric measurement,
soil sampling and long-term current-meter measurement will be needed for the specification of
suitable sites. Giving a start to such survey activities from now is very important for defining the
feasible potential offshore wind sites of Turkey.

Keywords: Bathymetric surveys, submarine survey, seabed inspection, Turkish Territorial Wa-
ters Law, Turkey offshore wind energy potential
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Su 6nemli bir dogal kaynagimizdir. Osmanli doneminde iilke sinirlarimiz daha genis alana
yayilmaktaydi ve nehirlerimizin hemen hepsi iilkemiz sinirlar1 i¢inde kaliyordu. Tiirkiye Cum-
huriyeti’nin ilantyla sinirlarimizin kii¢iilmesinden dolay1 bazi nehirlerimiz sinir asan ve/veya
ortak sinir olusturur hale gelmistir. Bu durum politik olarak bu tiir nehirlerimizin sulariin
komsularimizla ortak kullanim durumunu olusturmustur. Son yillarda, nehirlerimiz iizerinde
enerji tiretmek, erozyonu kontrol etmek ve sulama amaciyla ¢cok sayida baraj ve golet yapil-
maktadir. Zaman zaman olusan kuraklik veya asir1 yagis gibi iklim degisiklikleri, nehirler
iizerine ingaa edilen barajlarin 6nemini ortaya koymaktadir. 2013 yilinda olusan kuraklik il-
kemize Bulgaristan’dan parayla su almak zorunda birakilirken, diger yonden asir1 yagislar
oldugunda, Bulgaristan’daki barajlardan fazla suyun birakilmasi 6zellikle Edirne ve yoresinde
sel ve tagkinlara sebep olmaktadir.

Sularimiz sadece nehirlerle degil ayni1 zamanda giiney sinirimiz boyunca oldugu gibi Mezopo-
tamya Ovasi’na yeraltindan da sinir disina akmaktadir. Ulkemiz smirlari disina ¢ikan yeralti-
suyunun miktar1 tam olarak bilinmemektedir. Gliney siirimiz giivenlik dolayistyla gegmiste
mayinlanmig bulunmakta, dolayisiyla bu alanda kapsamli su ve petrol arama imkani olma-
mistir. Diger yonden, giiney komsularimizca herhangi bir bedel 6demeden son yillarda yapilan
uluslararasi bilimsel toplantilar ve konvansiyonlarda alinan kararlar ¢er¢evesinde gelistirilme-
ye calisilan esit su paylasimi kavrami 1s1ginda kendilerine yeterli su birakilmasi i¢in oneriler
ve talepler yapilmaktadir.

Hiikiimetlerimiz 1911 yilindan zamanimiza kadar gegen zamanda su konusunda olusturulan
uluslararasi konvansiyon ve benzeri uluslararasi yasalara imza koymamistir. Komsularimizla
su konusunda yapilan ikili, tiglii goriismelerle sorunlara ¢oziim iretilmeye ¢aligilmustir.

Bu tebligde nehirlerimizin uluslararasi hukuk 1s18inda degerlendirilmesi yapilacak ve ilerde
Avrupa Birligi tiyesi olma durumu dikkate alinarak 6zellikle Avrupa Birligince sinir olusturan
ve sinir 6tesi nehirlerle ilgili yapilan dneriler agiklanacak ve ayrica Firat ve Dicle havzasindan
yeraltindan sinir 6tesine akmakta olan sularin da 6nemi vurgulanacaktir. Ayrica, iilkemizden
serbestce birakilacak sularin karsiliginda petrol gibi yeralt1 kaynaklarinca 6denmesi tartisila-
caktir.

Anahtar Kelimeler: Tklim degisikligi, sinirasan, nehir, Firat, Dicle
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ABSTRACT

Water is an important natural resource for us. During the Ottoman era, almost all our rivers
were constrained within our boundaries. After declaration of the Turkish Republic s indepen-
dence, due to shortening of the boundaries of our country, some of our rivers became common
and/or transboundary. This situation created politically common use of the waters of our ri-
vers with our neighbours. In the recent years, numerous dams and ponds have been built on
our rivers for energy production, erosion control and irrigation purposes. Climatic changes,
such as drought or heavy rain occurring sporadically, has justified the importance of building
dams on rivers. While our country had to pay Bulgaria for water during the drought in 2013,
releasing of excess water from the dams in Bulgaria during the heavy rains caused flooding
around Edirne and its surroundings.

Water is not only carried by rivers, but at the same time it flows underground along our sout-
hern boundaries to the plain of Mesopotamia. It is not exactly known how much groundawater
[flows along our boundaries. Our southern boundaries has been mined in the past. This stopped
the water and petroleum exploration in this area. On the other hand, our southern neighbours
has made request and demand for sufficient amount of water in the light of equal water sharing
concept developed by the internationally organized conferences and/or bodies suggestions.

Our government has not signed any international convensions and/or agreements on water
since 1911. Conflicts with our neighbours have been overcome by conducting meetings with
neighbours in 2 or 3 parties.

In this presentation, our rivers will be evaluated in the light of international law, and taking
into consideration the fact that Turkey will be a member of Europe. Member of community in
European Union s recommendation on transboundary rivers will be explained and additional-
ly, the importance of the groundwater flow from the Firat and Dicle basins will be emphasized.
Additionally, that the freely released water from our country should be paid for by petroleum
and other underground resources will be discussed.

Keywords: Climate change, transboundary, river, Firat, Dicle
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Inceleme alan1 Yozgat ili Sorgun ilgesinde bulunmakta (Tiirkiye) ve yaklasik 1000 km2’lik bir
alan1 kapsamaktadir. Caligma alani igerisinde Paleozoyik, Kampaniyen-Maastrihtiyen, Eosen,
Miyosen ve Kuvaterner yasl birimler bulunmaktadir. Bu birimler i¢indeki Alt Eosen yaslh
Celtek formasyonu hem komiir icerigi bakimindan hem de bitiimlii seyl olarak tanimlanan
kayalar bakimindan karakteristiktir.

Celtek formasyonu bitiimlii seylerinde (CFBS) gerceklesen bu ¢alismada mineral igerikleri
XRD ve petrografik incelemeler ile, eser element icerikleri ise ICP-MS teknigi ile belirlen-
mistir. Orneklerin Toplam Organik Karbon (TOK) igerigi yiiksektir. CFBS’nin ortalama seyle
gore zenginlestirme faktorleri hesaplandiginda zenginlesen ve tiiketilen elementlerin oldugu
goriilmektedir. Sedimanlarda element zenginlesmelerinin kaynagi genellikle farkli kokenli
olabilir. Bitiimlii seyller i¢indeki element zenginlesmesi hem organik bilesen hem de inorga-
nik bilesenler tarafindan etkilenebilir. CFBS 6rneklerinde albit, analsim, dolomit, jips, kalsit,
kil mineralleri, kuvars, illit, simektit, pirit, klorit, feldspat ve mika grubuna ait mineraller tes-
pit edilmistir. Bu minerallerin kimyasal bilesiminin element zenginlesmesine katki sagladig:
diigtiniilmektedir.

Anahtar Kelimeler: Mineral igerigi, bitiimlii seyl, Toplam Organik Karbon (TOK), Celtek
Formasyonu Bitiimli Seyli (CFBS), Sorgun-Yozgat/Turkey
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ABSTRACT

The investigated area is located in the Sorgun district of Yozgat, Turkey and covers an area of
approximately 1000 km2. Paleozoic, Campanian-Maastrichtian, Eocene, Miocene and Qua-
ternary aged units outcrop in the study area. The Lower Eocene Celtek Formation within these
units is particularly noticeable in terms of both the coal content and as a rock defined as oil
shale.

The concentrations of minerals and trace elements in the Celtek Formation oil shale (CFOS)
have been determined by XRD, petrographical investigation and ICP-MS. The total Organic
Carbon (TOC) content of CFOS is high. When the enrichment factors of CFOS relative to the
average shale are calculated, there appear enrichment and depletions in elements. Element
enrichments in the sediments may result from different sources. Element enrichments in the oil
shales can be affected by both organic compounds and inorganic compounds. In the CFOS
samples, the minerals, such as albite, analcime, dolomite, gypsum, calcite, clay minerals, qu-
artz, illite, smectite, pyrite, chlorite, feldspar, mica minerals were determined. Chemical com-
position of these minerals is thought to have contributed to the element enrichments.

Keywords: Mineral content, oil shale, Total Organic Carbon (TOC), Celtek Formation Oil
Shale (CFOS), Sorgun- Yozgat/Turkey
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Izmit Ovasi, Izmit Kérfezi ve Sapanca Golii arasinda yaklasik 72 km2 yiizey alanina sahip
Kuvaterner yaslt aliivyon birimlerden olugsmaktadir. Aliivyonun ortalama kalinligi dogu-bati
yoniinde 60-100 m arasinda degismekte olup yer yer yanal ve diisey yonde farkliliklar goster-
mektedir. Izmit Ovasi’ndaki sanayi kuruluslarina ait fabrikalar su ihtiyaclarin biiyiik oranda
altivyon akifer sistemindeki yeralt1 sularindan karsilamaktadir. Ovada yogun olarak ¢ekim ya-
pan kuyularin izmit Kérfezi’ne olan uzakligi yaklasik 4 km’dir.

Bu calisma ile sanayiden kaynakli asir1 su ¢ekiminin aliivyon akifer iizerindeki tuzlu su giri-
siminin etkisi degerlendirilmis ve yeralt1 sularindaki mevcut tuzlulugun kdkeni ortaya kon-
mustur. Bu amagla yagisli (Mayis 2011) ve kurak donemi (Eyliil 2011) temsil edecek sekilde
ovada homojen olarak dagilmis, derinlikleri 20-200 m arasinda degisen 130 farkli kuyudan
alian yeralt1 suyu 6rnekleri hidrojeokimyasal agidan degerlendirilmistir. Aliivyon akifere ait
yeralti sularinin yagisl ve kurak dénem ortalama EC degerleri 11344421 pS/cm ile 1096+526
uS/cm arasinda degismektedir. Izmit Ovast aliivyon akifer sistemindeki baskin yeralt: su fa-
siyesi Ca-Mg-HCO3’l1 olmakla beraber bunu sirastyla, Ca-HCO3-Cl, Ca-Na-HCO3, Ca-Cl
ve Na-HCO3’l1 sular takip etmektedir. Su fasiyeslerinde mevsimsel olarak Ca-HCO3, Ca-Cl
ve Na-HCO3 yoniinde degisim gozlenmistir. Fasiyesteki bu degisim ovada tatli ve tuzlu su
karigimiin varliginin yani sira akifer iginde sodyumca zengin denizel killerin, kalsiyumca
zengin sularla etkilesimi sonucunda, Na ve Ca elementleri arasinda katyon yer degistirme ve
mineral ¢oziinme siireclerinin etkisinin olduguna isaret etmektedir. Ovadaki yeralti sularinin
Na/Cl, Ca/Cl ve SO4/Cl oranlari da deniz suyu karisim oranlarinin ¢gok iizerindedir. Bu durum
Ca ve SO4 iyonlarinin kaynagi olarak akifer birimleri igerisindeki siilfat tuzlarinin ¢6ziindii-
giinli gostermektedir. Ovada incelenen kuyular iginde yiliksek Na ve Cl igerigine sahip kuyular
hem korfeze yakin noktalardaki kuyularda hem de ovanin dogusundaki bazi kuyularda tespit
edilmistir. Ovadaki yeralt1 sularinda gozlenen yiiksek Na ve Cl igeriklerinde deniz suyunun
etkisi kiy1 kesimdeki kuyular ile sinirl kalmaktadir. Ovanin i¢ kesimlerinde ki derin kuyularda
belirlenen tuzlulugunun kdkeni olarak ise formasyon sularinin varligi tespit edilmistir.

Anahtar Kelimeler: Formasyon suyu, tuzlu su girisimi, mineral dissoliisyonu, izmit Ovasi
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THE ORIGIN OF GROUNDWATER SALINITY IN THE
ALLUVIAL AQUIFER SYSTEM OF IZMIT (KOCAELI) PLAIN

Ozge Can Giindiiz®, Irfan Yolcubal’, Neslihan Kurtulus®
“Kocaeli University, Department of Geological Engineering, 41380 Kocaeli

(ozgecan@kocaeli.edu.tr)

ABSTRACT

The Izmit Plain is composed of Quaternary units covering a surface area of about nearly 72
km?2 between the Izmit Bay and Lake Sapanca. Thickness of the alluvium varies between 60-
100 m in east-west direction and shows in parts vertical and horizontal differences. Factories
belonging to the industrial enterprises in the Izmit Plain mostly fulfill their demand for water
from the groundwater in the alluvial aquifer system. Distance of the well from which a great
amount of groundwater is drawn in the plain is nearly 4 km to the Izmit Bay.

In this study, the effect of excessive water withdrawal resulting from industry on salt water
intrusion within the alluvial aquifer was evaluated and the basis of current salinity in the
groundwater was put forward. For this aim, groundwater samples were analyzed in terms of
hydrogeochemistry. These samples were obtained from 130 different wells whose depths are
between 20-200 m and which are distributed in the plain homogeneously in a way that they
would represent rainy (May 2011) and dry period (September 2011). The average EC values of
groundwater of alluvial aquifer in the rainy and dry period vary between 1134421 uS/cm and
1096526 uS/cm. The dominant groundwater facies of the Izmit Plain alluvial aquifer system
is Ca-Mg-HCO3, which is followed by waters with Ca-HCO3-CI, Ca-Na-HCO3, Ca-Cl and
Na-HCO3. A change was observed in the facies seasonally in direction of Ca-HCO3, Ca-ClI
and Na-HCO3. Apart from the existence of mixed fresh and saline water, this change in the
facies shows that as a result of interaction of sodium-rich marine clay and calcium-rich water
within the aquifer, cation exchange between Na and Ca elements and mineral dissolution were
effective processes. Na/Cl, Ca/Cl and SO4/Cl ratios of groundwater in the plain were quite
above that of seawater mixture in the plain. This case shows that sulphate salts within the aqu-
ifer units were dissolved as the source of Ca and SO4. Wells with high Na and CI content were
determined both in wells close to the bay and in some wells in the east of the plain. The effect
of seawater on high Na and CI content observed in the groundwater in the plain was restricted
to the wells in the coastal section. The origin of salinity observed in the deep wells in the inner
section of the plain was determined to be the existence of formation water.

Keyword: Formation water, salt water intrusion, mineral dissolution, Lzmit Plain
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Konya—Karapiar bolgesinde gliniimiize yakin tarihlerde olugsmus ve olusumu devam etmekte
olan ¢ok sayida obruk bulunmaktadir. Giiniimiiz de obruk olusumunun belirli asamalar arazi-
de gozlenebilmektedir. Obruk olusurken topografyada once bir ¢ukurlagma, daha sonra derin
catlaklar olusmakta ve ani ¢okmeler sonucunda obruklar olusmaktadir. Ozellikle son zaman-
larda yer alt1 suyu seviyesindeki ciddi diisiise bagli olarak obruk olusumlar1 hiz kazanmistir.
Obruklar Karapinar ve ¢evresinde gerek yerlesim yerlerini (6zellikle yayla yerlesmeleri basta
olmak tiizere) gerekse tarim faaliyetlerini 6nemli dl¢iide etkilemektedir. Ciinkii obruk olusan
yerlerde ya yaylalar terk edilmekte ya da tarim yapilan alanlar ¢cokme tehlikesine kars tarim
yapilmaktan vazgecilmektedir. Bu durum bodlgede sosyolojik bir sorun haline gelmistir. Obruk
olusumlari ciddi olarak takip edilmesi gereken bir konudur. Bu yiizden bu olusumlarin belirle-
nebilmesi i¢in bir Jeofizik-Rezistivite uygulama 6rnegi tizerinde durulmustur. Bu uygulamada
0lc¢ii noktalar1 altindaki kayaglarin elektrik akimina kars1 gosterdikleri direnglerden kayaglarin
fiziksel farkliliklar1 yakalanmistir.

Anahtar Kelimeler: Cokme, jeofizik, karst, Konya-Karapinar, obruk
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ABSTRACT

In the region between Konya and Karapinar, there are a lot of sinkholes that have been for-
med very recently and some of them have yet been coming into existense. Today, some stages
of this process can be viewed on the ground. When a sinkhole forms in the topography, first
a pitting occurs, then deep cracks are formed and finally a sinkhole comes into being after a
sudden collapse. The process of sinkholes formation has gained speed recently especially due
to serious fall down in the levels of groundwater. Sinkholes affect both settlements (especially
transhumant settlements) and agricultural activities in Karapiar and its surroundings. Be-
cause people leave the upland settlements or they quit the land in agricultural areas due to
the danger of collapse caused by the sinkholes. This has become a sociological issue in the
region. Sinkhole formation is a subject that needs to be followed seriously. In order to identify
these formations a sample of Geophysics-Resistivity application has been emphasized. In this
application, by examining the resistance of rocks between measurement points to the electrical
current, physical differences between rocks have been measured.

Keywords: Downfall, geophysics, karst, Konya-Karapinar, sinkhole
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Yeralt1 suyu i¢me, sulama ve endiistriyel amaglar i¢in kullandigimiz en énemli su kaynakla-
rimizdan birisidir. Diinya niifusundaki artis ve endiistriyel biiylime yeralti suyu kaynaklarinin

stirekli kontrol altinda tutulmasini gerektirir. Kalitesi diisiik yeralt1 suyu kullanimi ciddi hasta-
liklara ve ekonomik kayiplara neden olabilir.

Bu calisma kapsaminda, i¢ Anadolu bolgesinde yer alan Sereflikoghisar Havzasindaki yeralti
suyu kaynaklarimin su kalitesi fiziksel-kimyasal veriler ve jeoistatiksel yontemlerle incelen-
mistir. Cok fazla sayida su kalite parametresinin bulunmasi ayni su 6rnegi i¢in farkli kalite
smiflarmin tanimlanmasina neden olmaktadir. Bu arastirmanin amaci, su kalitesi yoniinden
karigikliklart dnlemek icin bir model (su kalite indeksi) gelistirmek ve yiiksek su kalitesine
sahip alanlar1 belirlemektir. Bolgedeki yeralti suyu kalitesini degerlendirebilmek amaci ile 51
farkli sulama kuyusundan su 6rnekleri toplanmis ve veriler Analitik Hiyerarsi Siireci (AHP) ve
Veri Zarflama Analizi (DEA) yardimiyla degerlendirilmistir. Calisma alaninin su kalite indeksi
fiziksel, kimyasal, agir metal ve organic parametreler ad1 altinda siniflandirilan dort ana faktor
ve ondokuz farkli alt kriter (su kalite parametresi) dikkate alinarak olusturulmustur. Yeralti
suyu kalite haritalarinin hazirlanmasinda AHP ve DEA modellerinden elde edilen su kalite
indeksleri kullanilmistir. Bélgenin yeralti suyu kalite haritalari Kriging yontemi kullanilarak
c¢izilmistir. Yeralt1 suyu kalite haritalarinda verilen yeralti suyu kalite indeksi milkemmel, iyi,
kullanilabilir ve uygun degil seklinde siniflandirilmistir. Havzanin dogu ve giiney kisimlari
yiiksek kalitede yeraltt suyu igerir. Caligma alaninin 77,14 km?2 lik kismi zayif, 169,37 km?2 lik
kismu ise iyi su kalite dzelligine sahiptir. Bolgede akiferleri temsil eden birimler genel olarak
temelde Paleozoyik yasli bol kirik ve catlakli mermerler, Tersiyer yashi genelde kumtasi ve
¢akiltas1 ardalanmasindan olusan denizel ve karasal kirintililar ile bol kirikli - karstik bosluklu
kiregtasi seviyeleri ve Kuvaterner yaslt gevsek kum ve ¢akil seviyeleri igeren aliivyondur.

Anahtar Kelimeler: Yeraltisuyu, su kalite indeksi, istatistik, Sereflikoghisar
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ABSTRACT

Groundwater is one of our most important sources of water for drinking, agricultural and
industrial purposes. The rise in world population and industrial growth necessitates the conti-
nuous monitoring of groundwater resources. The use of low quality groundwater sources may
result in serious health problems and economic losses.

This study investigated the spatial distribution of the groundwater quality of aquifers in the
Sereflikochisar Basin in the Central Anatolian region of Turkey using physical- chemical data
and geostatistical methods. The large number of water quality parameters has led to the emer-
gence of different quality classes for the same water sample. The main purpose of this rese-
arch was to develop a model (water quality index) to prevent any confusion in terms of water
quality and determine optimum locations based on high water quality. For the assessment of
the groundwater quality, 51 water samples were collected from different irrigation wells in
the area and evaluated in terms of vulnerability using Analytic Hierarchy Process (AHP) and
Data Envelopment Analysis (DEA). The water quality index of the study area comprised of 19
sub-criteria (water quality parameters) classified under four main criteria of factors o causing
vulnerability as follows: (i) physical parameters (ii) chemical parameters (iii) heavy metals
and (iv) organic parameters. The groundwater quality maps were constructed using the water
quality index obtained from the AHP and AHP-DEA models. The final groundwater quality
maps of the region were created using the Kriging method. In this study, the groundwater qua-
lity index of the zones in both maps was classified as (i) excellent (ii) good (iii) permissible and
(vi) unsuitable. The groundwater quality maps showed that high groundwater quality was ob-
served in the eastern and southern parts of the basin. 77.14 km2 of the study area was found to
have poor water quality while 169.37 km2 had good water quality. Units which characterized
aquifers in the study area include the Paleozoic marbles with high crack and fracture contents,
Tertiary marine and terrestrial clastics which generally consist of alternations of sandstone
and conglomerate, karstic limestone with high fracture content, and Quaternary alluvium with
levels of unconsolidated sand and gravel.

Keywords: Groundwater, water quality index, statistics, Sereflikochisar
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Manisa, Kiitahya, Usak, Afyon, Denizli, Aydimn, Izmir daglarindan, yeraltisuyu araciligtyla,
minerallerle birlikte, bitkiler i¢in gerekli ana ve iz (eser) elementler verimli Gediz ovasina
ulasmaktadir. Daha da 6nemlisi ¢ekim faylari ile kirikli olan Gediz ovasinda, hemen her hafta
1-2 biiytikliiglinde en az bir deprem olmaktadir. Béylece ova, 10 - 40 km derinlikten bitkiler
icin 6nemli iz elementler igeren sicak su buhariyla alttan beslenmekte ve 1sitilmaktadir.

Gediz ovasi ¢ekim faylari ile son 5 milyon senede 1000 m dolaylarinda diiserek Gediz nehrinin
akarsu ¢okelleriyle (Qa) doldurularak olusmustur. 1450 m kotundaki Spil dag1 kirectaslarinin
diisen bloktaki devami Gediz ovasi akarsu ¢okeli altinda yer alirken, yer yer de yiizeylenmek-
tedir. Cok iyi suveren (aquifer) birim olan gomiilii kiregtaglari, igme suyu kaynagi olarak 1000
Tahtali barajindan daha da 6nemlidir.

Alttan 1s1tmali ve beslemeli acik sera olan ovanin tam da ortasindan Ankara - {zmir ve Istanbul
- Izmir otoyollar1 gegirilmektedir. Oysa ki; 6neri gegkiler yapimda 3,5 milyar dolar kazandirir-
ken Gediz ovasi ve su anda da igme suyu olarak isletilen yeraltisuyu da kurtarilacaktir.

Anahtar Kelimeler: Otoyol, gecki belirleme, yeraltisuyu, kirlilik, diri fay
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ABSTRACT

Minerals along with major and trace elements essential for vegetation come from the mounta-
ins of Manisa, Kiitahya, Usak, Afyon, Denizli, Aydin and Izmir to and reach to the fertile Gediz
plain via groundwater. More importantly, every week at least one earthquake with a magnitude
1-2 hits the Gediz plain dissected by gravity faults. Consequently, the plain is fed and heated
by water vapor bearing trace elements important for plants.

The Gediz plain formed by about 1000 m fall of the downthrown block in the last 5 million
years and accumulation of alluvium (Qa) of Gediz river. The continuation of the Spil Mountain
limestones at 1450 m high in the downthrown block underlies the Qa and crops out in places.
The buried limestone as a well aquifer is more valuable than 1000 Tahtali dams.

Ankara - Izmir and Istanbul - Izmir motorways are located over the plain fed and heated from
the bottom. However, the proposed routes would save 3.5 billion dollars in construction. Mo-
reover the fertile Gediz plain and the presently exploited groundwater for domestic purpose
would be saved.

Keywords: Motorway, alignment selection, groundwater, pollution, active fault
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Simzar Mohammadi®
“Kocaeli Universitesi, Jeoloji Miihendisligi Béliimii, TR-41380 Kocaeli, Turkey

(Simzar.mohammadi@kocaeli.edu.tr)
oz

Mezarliklar, yeraltinin litolojik ve jeolojik yapisina bagli olarak yeralt: sular i¢in 6nemli kirli-
lik kaynaklari haline gelebilirler. Mezarliklardan sizan su, gémiilii kalintilardan birakilan bazi
elementleri gevreye yayabilir. Gozenekli ve oldukca gegirgen volkanik tiifler tizerinde bulunan
Tebriz sehri ana mezarlig1 (ismen Vadi-e Rahmat) yeralti suyu rezervuart igin yiiksek kirlilik
riski tagimaktadir. Yillik yaklagik 9000 defin ve tiiflii akifer yapistyla bu mezarlik bolgedeki
yeralt1 suyu icin potansiyel kirlilik riski olugturmaktadir. Bélgedeki akiferde meydana gelen
etkileri ve mezarligin risk degerlendirmesini yapabilmek i¢in ii¢ model kullanilmistir: DRAS-
TIC yontem, Birlesik Krallik Mezarlik Gelistirme Hizmetleri (UKCDS) yontemi (2011) ve
Foster&Hirata (1988) yontemi. Tiim bu yontemler, bolgedeki yeralt1 suyunun orta dereceden
yliksek dereceye kadar risk olusturdugunu gostermektedir. Potansiyel kirliligi kanitlamak i¢in,
yeralt1 suyundan hem kurak hem de yagisl mevsimde mezarlik i¢i ve disindan numune alin-
mustir. Ornekler bir dizi fiziksel, kimyasal ve mikrobiyolojik parametreler acisindan incelen-
mis ve mezarligin icinden alinan 6rnekler ile yeralti suyunun akis yukarisindan alinanlara
kiyasla daha fazla Kalsiyum (Ca2+), Magnezyum (Mg2+), Siilfat (SO42-) ve Nitrate (NO3-)
konsantrasyonlarinin varligi tespit edilmistir. Ornegin WHO standardina gore Nitrat’in yeralt:
suyundaki konsantrasyonu 50 mg/1’ dir ve bu iyonun konsantrasyonu W1 numunesinde 136.9
mg/1’dir ve kalite katsayisi, WHO’nun kabul gérmiis diizeyinden 2.72 kat fazladir. Mikrobi-
yolojik analiz sonuglart EMB, TSA ve Pure-plate medyumlarda kiiltiirlenen 6rneklerde yiiksek
konsantrasyonlarda kolonilere isaret etmektedir Ornegin, W1 kuyusunda 2300 MPN/100 mL
fekal koliformu ve 110,000 MPN/100 mL toplam koliform saptanmistir. Bu kirleticiler ayn1
zamanda sulama ve icme amaglariyla kullanilan Iran’a 6zgii geleneksel yatay galeriler olan
Kanatlari’da (Qanat) kirletmektedir.

Anahtar Kelimeler: Yeraltt suyu, ¢evre kirliligi, mezarlik, Vadi-¢ Rahmat, ceset
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ABSTRACT

Cemeteries may become an important source of pollution for groundwater depending mostly
on the underlying lithology and geological structures. Water that percolates through ceme-
teries may disperse some elements of the interred remains to the environment. Sitting on po-
rous and highly permeable volcanic tuffs with annual burial around 9000 corpse, the main
cemetery of Tabriz city (named Vadi-e Rahmat) poses a high potential risk of contamination
to the groundwater reservoir. In order to evaluate the vulnerability of the aquifer of the site
and the risk assessment of the cemetery, three models were used: DRASTIC method, United
Kingdom Cemetery Development Service (UKCDS, 2011) method and Foster & Hirata (1988)
method. All these methods predict moderate to high risk of the cemetery for the groundwater.
In order to prove the potential pollution, groundwater was sampled from inside and around
the cemetery both in dry and wet seasons. Analyzing the samples for a range of physicochemi-
cal parameters indicated the presence of relatively higher concentration of Calcium (Ca2+),
Magnesium (Mg2+), Sulphate (S§042-) and Nitrate (NO3-) in the samples collected inside the
cemetery compared to those taken from the up gradients of groundwater. For instance, WHO
standard of nitrate in groundwater is 50 mg/l and concentration of this ion in sample W1 (insi-
de the cemetery) is 136.9 mg/l. Thus, quality coefficient is 2.74 times more than WHO permis-
sible level. The results of microbiological analysis indicated a high concentration of colonies
in the samples cultured in EMB, TSA and Pour-plate mediums in down gradient samples. For
example, in well W1, 2300 MPN/100 mL of fecal coliform and 110,000 MPN/100 mL of total
coliform were detected. These pollutants have also contaminated Qanats, the Iranian traditio-
nal horizontal galleries used for irrigation and drinking purposes.

Keywords: Groundwater, environmental pollution, cemeteries, Vadi-e-Rahmat, corpse
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Antropojenik etkilere bagl iklimde gelismeye baglayan degisim siirecleri, beraberinde yasa-
min siirdiiriilebilir olmasindaki temel maddelerden su kaynaklarini da olumsuz yonde etkile-
mektedir.

Karstik alanlar yapisal 6zellikleri nedeniyle dis siireglerden en hizli etkilenen kayag grupla-
riin basinda gelmektedir. Tiirkiye>nin yaklasik 1/3>, biiyiik boliimii karbonatlardan olusan
karstlasmaya uygun kayaglarla kaphdir. Yeraltisuyu rezervleri agisindan bakildiginda da bu
rezervin yaklasik %45°lik bolimiini karstik kayaglar olusturmaktadir.

Tiirkiye karst yeraltisu rezervlerinin énemli bir boliimii de Akdeniz’e kiy1 olan Toros Dag Ku-
sag1i’nda bulunmaktadir. Karst akiferleri bolgede denize sinir olduklari zonlarda ayni zamanda
kiyt akiferlerini ve kaynaklarini olusturmaktadir. Son buzul donemi deniz seviyesi degisimine
bagli gelisen denizalt1 kaynak bosalimlar1 da bu sistem i¢inde diisiiniilebilir. Ayrica kiyida
mostra vermeyen ancak ortli altinda denizde uzanan ve siireksizlikler boyunca, hidrostatik
basincin etkisiyle bosalim gdsteren kaynaklarin oldugu da tahmin edilmektedir.

Tiim bu karst sistemleri; asir1 kullanima bagli tuzlusu girisimi, diizensiz yapilagma, kontrolsiiz
madencilik faaliyetleri gibi siireglerin etkisinde riskli konuma gelmiglerdir. Toros Dag Kusa-
g1’n1 da kapsayan zonun orta vadede daha diisiik oranlarda yagis almasinin dngoriilmesi, bol-
genin su rezervlerini de olumsuz etkileyecektir. Diisiik beslenim beraberinde geri doniisii daha
zor, daha hizli yeraltisuyu kirlenmesine neden olacaktir. Antalya Traverten Platosu, Bogsak
Kaynaklari (Silifke, Igel), Ovacik Kaynaklar1 (Alanya, Antalya) karst sistemleri bu siiregten
etkilenecek ilk akla gelen alanlardir.

Anahtar Kelimler: Toros Dag Kusagi, kiy1 karst akiferleri, karst kaynaklari, iklim degisikligi
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ABSTRACT

The water resources, which is one of the fundamental elements essential for life, have been
affected negatively by the changes on climate related to the anthropogenic effects.

Owing to their structural properties, karstic rocks are the major rock types that have been
most easily affected by the external processes. About 1/3 of Turkey is made up of rocks largely
consisting of carbonates, which are prone to karstification. In terms of groundwater resources,
about 45 percent is occupied by karstic rocks.

The Taurus Mountain Belt, which borders the Mediterranean coast, contains a substantial
amount of karstic water resources of Turkey. The karstic aquifers also form the coastal aqu-
ifers and springs, where they border the coastline. The submarine spring discharges that de-
veloped through the last glaciation period can be considered within this system. In addition,
it is estimated that there may be submarine springs with no outcrops on the coastal area, but
are discharged with the effect of the hydrostatic pressure through the discontinuities elongate
under the cover rocks.

All these karstic systems have been under risk due to the processes, such as salt water intru-
sion related to over pumping, irregular construction and uncontrolled mining operations. The
water resources will be negatively affected at medium term because of the low rate of recharge
in the zone that also consists of the Taurus Mountain Belt. The low rate of recharge will in turn
result in groundwater pollution that occurs faster and is hard to reverse. The Antalya Traver-
tine Plateau, Bogsak Springs (Silifke, Icel) and Ovacik Spring (Alanya, Antalya) appear to be
the first places which will be affected by these processes

Keywords: Taurus Mountain Belt, coastal karst aquifer, karst spring, climate change
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Bu calisma, Adana ilinin Aladag il¢esine bagh Kizilgedik yerlesiminde, Haziran-Eyliil aylar1
arasindaki mevsimsel yerlesim faaliyetlerinin yeraltisuyu hidrojeokimyasina etkilerinin be-
lirlenmesi amaciyla gergeklestirilmistir. Yaklagik olarak 1 km?’lik bir alan1 kapsayan ¢aligma
alaninda 85 ev bulunmakta olup yerlesimin niifusu mevsimsel olarak 300 kisiye ulagsmakta-
dir. Caligma alanindaki igme-kullanma suyu ihtiyaci, derinlikleri 3,29 m ile 9,54 m arasinda
degisen genis capli (0,8—1,2 m) kuyulardan saglanmaktadir. Caligma alaninda kanalizasyon
sistemi mevcut olmadigindan evsel atik sular, her evin bahg¢esinde mevcut olan sizdirmali
fosseptiklere desarj edilmektedir. Bu galigma kapsaminda; Kizilcadag ofiyolitik melanj1 ice-
risinde acilmis olan 25 adet su kuyusundan Ekim 2011 (kurak donem) ve Mayis 2012°de (ya-
gisli donem) yeraltisuyu seviyeleri 6l¢iilmiis ve su drnekleri alinmistir. Su 6rneklerinin fiziksel
parametreleri (sicaklik, pH, Eh, elektriksel iletkenlik (EI) ve ¢dziinmiis oksijen (CO)) yerinde
Olglilmiis olup katyon bilesenleri (Ca™2, Mg, Na* ve K*) ICP-MS yontemiyle, anyon bilesen-
leri (SO 4'2, CI,, HCO;, CO3'2, NO,, NO, ve F) ise iyon kromatografisi, spektrofotometre ve
titrasyon yontemleriyle analiz edilmistir. Elde edilen sonuglara gore; mevsimsel yerlesimin
sona erdigi Ekim 2011 déneminde ¢esitli parametrelere ait en diigiik ve en yiiksek degerler si-
rastyla, sicaklik icin 12,6-20,2 °C; pH i¢in 7,96-9,44; Eh i¢in -141- -59 mV; El i¢in 301-621
uS/em; CO igin 2,07-6,23 mg/L; Ca*? i¢in 2,38-32,12 mg/L; Mg** i¢in 33,1-69,79 mg/L; Na*
icin 1,61-17,89 mg/L; K* i¢in 0,16-3,99 mg/L; SO4’2 icin 0—-11 mg/L; CI i¢in 0,2-5,4 mg/L;
HCO, i¢in 113,1-320,4 mg/L; CO3’2 i¢in 2,89-32,79 mg/L; NO, i¢in 0,7-9,8 mg/L; NO, igin
0,003-0,68 mg/L ve F-i¢in 0-0,8 mg/L olarak dl¢lilmiistiir. Buna karsin, mevsimsel yerlesimin
heniiz baglamadig1 Mayis 2012 doneminde ¢esitli parametrelere ait en diisiik ve en yiiksek
degerler sirasiyla sicaklik icin 11-16,6 °C; pH i¢in 7,37-9,32; Eh i¢in -145— -35 mV; El i¢in
256-556 uS/cm; CO igin 3,22-8,38 mg/L; Ca™ igin 2,24-47,73 mg/L; Mg™ i¢in 15,86-46,64
mg/L; Na* i¢in 1,03—4,3 mg/L; K™ i¢in 0,06—1,19 mg/L; SO4‘2 icin 0-7 mg/L; CI i¢in 2,37
mg/L; HCO; i¢in 94,72-244,04 mg/L; CO3'2 i¢in 0,38-19,56 mg/L; NO; i¢in 0,7-7,2 mg/L;
NO, igin 0,004-0,17 mg/L ve Figin 0-0,15 mg/L olarak belirlenmistir. Mevsimsel yerlesimin
baslangic ve bitis donemleri igin elde edilen analiz sonuglar1 beraber degerlendirildiginde;
Ekim 2011 ile May1s 2012 donemleri arasinda, yeraltisularinda mevcut birgok parametrenin
degerlerinde azalma gozlenirken, ¢6ziinmiis oksijen miktarinda artig gézlenmektedir. Bu de-
gisimlerin sebeplerinin mevsimsel yerlesimde aktif olarak kullanilan fosseptikler ve yagislar
nedeniyle gergeklesen beslenme oldugu diisiiniilmektedir.

Anahtar Kelimeler: Adana, ¢atlakli kaya akiferi, ofiyolitik melanj, su kimyasi, yeraltisuyu
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ABSTRACT

This study has been carried out to determine the effect of the seasonal settlement activities, oc-
curring between June to September, on the groundwater hydrogeochemistry of the Kizilgedik
area (Aladag, Adana). In the study area, which covers an area of nearly 1 km?, there are 85
individual houses accommodating some 300 people during the peak season. Domestic water
need in the study area is met by large-diameter (0.8—1.2 m) shallow wells that range in depths
from 3.29 m and 9.54 m. Since the area does not have sewerage network, domestic wastewater
is discharged into the cesspits present in the garden of each property. For the purpose of this
study, groundwater levels were measured and water samples were collected in October 2011
(dry season) and May 2012 (wet season) from 25 wells that were dug into the Kizilcadag op-
hiolitic mélange. Physical parameters (temperature, pH, Eh, electrical conductivity (EC) and
dissolved oxygen (DO)) of the water samples were measured in-situ, whereas cationic species
(Ca’*, Mg*", Na* and K*) were analyzed by ICP-MS method and anionic species (SO, CI,
HCO;, CO/, NO;, NO, and F’) by ion chromatography, spectrophotometer and titration
methods. According to the results obtained in October 2011, when a decline in population
occurs in the seasonal settlement, minimum and maximum values of various parameters were
measured as: 12.6-20.2 °C for temperature, 7.96-9.44 for pH, -141—-59 mV for Eh, 301-621
uS/em for EC, 2.07—6.23 mg/L for DO, 2.38-32.12 mg/L for Ca**, 33.10-69.79 mg/L for Mg*",
1.61-17.89 mg/L for Na*, 0.16-3.99 mg/L for K*, 0-11 mg/L for SO/, 0.2-5.4 mg/L for CL,
113.1-320.4 mg/L for HCO;, 2.89-32.79 mg/L for CO 7, 0.7-9.8 mg/L for NO;, 0.003-0.68
mg/L for NO,, and 0-0.8 mg/L for F'. Nevertheless, in May 2012, when seasonal settlement
activity is about to start, minimum and maximum values of various parameters were measured
as: 11-16.6 °C for temperature, 7.37-9.32 for pH, -145— -35 mV for Eh, 256-556 uS/cm for
EC, 3.22-8.38 mg/L for DO, 2.24-47.73 mg/L for Ca™?, 15.86-46.64 mg/L for Mg*?, 1.03—4.3
mg/L for Na*, 0.06-1.19 mg/L for K*, 0-7 mg/L for SO,?, 2.3-7 mg/L for CI, 94.72-244.04
mg/L for HCO;, 0.38-19.56 mg/L for CO /", 0.7-7.2 mg/L for NO, 0.004-0.17 mg/L for NO,
and 0-0.15 mg/L for F*. According to analysis results obtained between the start and end of the
seasonal settlement activities (October 2011 and May 2012, respectively) there is a decrease
in most of the measured groundwater parameters, whereas there is a marked increase in the
amount of dissolved oxygen. The reasons for these changes are the recharge from actively used
cesspits and precipitation events.

Keywords: Adana, fractured rock aquifer, groundwater, ophiolitic mélange, water chemistry
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Su kaynaklartyla tarim ve yerlesim alanlar1 arasindaki etkilesimi ortaya ¢ikarmak amaciyla
iklim aragtirmalar1 ve hidrojeolojik aragtirmalar yapilmalidir. Sanayi, tarim ve konut alanlari-
nin gelistirilmesi sirasinda, dogal ¢evrenin dengesi bozulmamali ve olusturulan yapay ortam
mevcut dogal ¢evre iizerinde olumsuz bir etkiye sebep olmamalidir. Su kaynaklarinin korun-
masi siirdiriilebilir bir kentsel gelisme icin zorunlu olup, yapay ¢evrenin ylizey ve yeraltt su
kaynaklarma olan etkileri dikkate alinarak kentsel planlama yapilmasi gerekmektedir. Eskise-
hir sanayi ve tarim kenti olmasi nedeniyle yeralt1 suyunu tehdit eden bir potansiyele sahiptir.
Bu nedenle yeralt1 suyunun agir metal, fenol, nitrat ve siilfat acisindan kirliliginin izlenmesi
onemlidir. Porsuk Nehri, Kiitahya’dan itibaren sanayi faaliyetleri ile kirlenerek Porsuk Bara-
jina gelmekte, Porsuk Baraj1 ¢ikisindan Eskisehir merkezine kadar olan kesitte nispeten temiz
akan nehir, kent igindeki tarimsal ve sanayi atiklarinin olumsuz etkisi ile artan oranda ko-
tillesmektedir. Bu ¢alisma kapsaminda, Kiitahya’nin batisindan baslayarak, Sakarya Nehrine
akan Porsuk Nehri ile nehir boyunca agilan su kuyularindaki agir metal, fenol, nitrat ve siilfat
konsantrasyonlar birbiriyle karsilastirilarak, uzun dénemdeki kirlilik etkilesimi incelenmistir.
Sonug olarak, kimi yerlerde Porsuktaki kirlilik yilikiiniin yeralt1 suyuna gectigi ve yeralt1 suyu-
nun nehri besledigi yerlerde de (6rnegin; yeralt1 suyunda siilfat fazla) nehrin yeralti suyundan
etkinlendigi goriilmektedir. Ancak Porsuk Nehrin’deki kirlilik yiikiiniin yiiksek oldugu kent
merkezindeki yeraltisuyu bundan en ¢ok etkilenen kisim olmusgtur.

Anahtar Kelimeler: Porsuk Nehri, agir metal, yeralt: suyu, ylizey suyu, kirlilik
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ABSTRACT

The climatic and hydrogeological researches must be carried out to determine the interacti-
on between water resources and areas of agriculture and residency. During the development
of residential, industrial and agricultural areas, the equilibrium of the natural environment
should not be harmed and the resulting artificial environment must not cause any negative
effect on the existing natural environment. Sustainable land use management and industrial
planning practices are needed urgently in Eskisehir in order to prevent or minimize the impact
of desertification. Since Eskigehir is an industrial and agricultural city, it is a potential threat
for the aquatic environment. The Porsuk River is heavily polluted by the industrial activities
from Kiitahya city and it discharges into the Porsuk Dam from where it flows relatively clean
to the Eskisehir city center, but beyond this point it increasingly deteriorates due to the ne-
gative impact of industrial and agricultural activities up to the junction point of Porsuk and
Sakarya Rivers. Within the scope of this study, water samples were taken from the Porsuk
River along the section from the west of Kutahya to the discharge point into the Sakarya River.
Subsequently, heavy metal, phenol, nitrate and sulphate concentrations in the groundwater
samples from the wells located close the Porsuk River were compared with each other, and the
long-term pollution interactions were investigated. In conclusion, in some locations pollution
load in Porsuk seeped to underground water and it is observed that the river is influenced by
the underground water at locations where river is fed by the underground water (for example,
places where amount of sulphate is higher in the underground water).

Keywords: Porsuk River, heavy metal, groundwater, surface water, pollution
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Afsin-Elbistan havzasi Dogu Toroslar’in uzantist iizerinde olasi1 Pliyosen siirecinde bigim-
lenmeye baglamis bir tektonik ¢okiintli havzasidir. Bu havzanin temelini tektonostratigrafik
ozellikteki istifler olusturmaktadir. Havzada Permiyen-Karbonifer ve Jura-Kretase yasli allok-
ton istiflerin, Eosen, Miyosen ve Pliyosen-Pliyo-kuvaterner yasl istifler tarafindan uyumsuz
olarak tizerlendikleri gdzlenmektedir.

Yaklasik 2000 km? lik alani kapsayan hidrolojik havza sinirlari, batidan Kémiirsuyu dere, gii-
neyden Goksun gay1, kuzeyden Tohma ¢ay1, dogundan ise Sarsap suyu ile sinirlandirilmstir.
Havzada bulunan siirekli akima sahip en 6nemli akarsu Hurman ¢ayidir. Sahay1 kuzeyden
giineye dogru kesen ve siirekli akis gosteren Hurman ¢ayi, maden isletmeciligi acisindan
biiyiik 6nem tasir. Ayrica havzada mevsimsel bosalima sahip bir¢ok kaynak bulunmaktadir.
Gegmiste yiiriitiilmiis hidrojeolojik etiitler ve yasanan tecriibeler gostermistir ki havzada gok
dinamik bir hidrojeolojik yap1 vardir. Bélgede kurulacak Maden isletmelerinde; giivenli ve
stirdiiriilebilir madencilik kosullarinin saglanmasi yeralt! sularmin drene edilerek bolgeden
uzaklastirilmasi ile miimkiin olacaktir. Havzada yayilim gosteren litololojik birimler su tagima
ozelliklerine gore: Gegirimsiz, yar1 gecirimli ve gecirimli birimler olmak {izere 3 ana grup
altinda toplanmistir. Havzada yiiriitiilen hidrojeolojik ¢alismalarin biitiinsel bir yaklagimla ele
almip degerlendirilerek, havza su yonetimi ve havza modelleme ¢aligmalarinin yapilmasinin
gerekliligi ortaya konulmaktadir. Bu ¢aligmanin amact Gidya biriminin susuzlastirilmasi ve
diger akiferler ile iligkisinin ortaya konularak 3 boyutlu modelleme ¢aligmalarinin yapilmasi,
akiferlerde istenmeyen sonuglar yaratmadan yillik ¢ekilebilecek su miktarin belirlenmesi
ve hidrolojik sistemin tiim bilesenleriyle diisliniilerek ¢alisma alaninda havza su yonetimi
prensibi benimsenerek siirdiiriilebilir ve giivenli madencilik ilkeleri kapsaminda ¢alisilmasini
saglamaktir.

Anahtar Kelimeler: Afsin - Elbistan havzasi, Gidya, susuzlagtirma
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ABSTRACT

Afsin-Elbistan Basin is a tectonic cave-in basin began to take shape in the possible Pliocene
period on eastern extension of the Taurus. Tectonostratigrafic feature stacks form the basis of
the basin. In basin, Permian-Carboniferous and Jurassic-Cretaceous allochthonous stacks
are observed discordantly overlain by stacks aged Eocene, Miocene and Pliocene-Plio-Qua-
ternary.

Hydrological basin boundary, covering about 2000 km? is limited by Kémiirsuyu creek from
the west, Goksun creek from the south, Tohma creek from the north and Sarsap creek from the
east. The most important river with a steady stream in basin is the Hurman river. The Hur-
man river, crossing basin north to south and has continuous flow, is of crucial importance for
mining operations. In addition, there are many resources that have seasonal discharge to the
basin. Hydrogeological studies carried out in the past and experiences have shown that the
basin has a very dynamic hydrogeological structure. Ensuring the safe and sustainable mining
conditions will be possible with the removal of groundwater drained from the area. According
to the water transport characteristics of lithological units spreaded in the basin, they are
grouped under three main groups, namely impermeable, semi-permeable and permeable units.
Hydrogeological studies carried out in the basin, through a holistic approach, the necessity of
performing basin water management and basin modeling studies have been revealed. The aim
of this study is to dewater gyttja and clarify the relationship between gyttja and other aquifers
to develope 3D modeling; determination of the amount of water that can be drained annually
without causing undesirable results in the aquifer; ensure to operate in the scope of sustainab-
le and safe mining principles by considering of all components of the hydrological system and
adopting basin water management principles in the study area.

Keywords: Afsin-Elbistan Basin, Gyttja, dewatering

139



69. Tiirkiye Jeoloji Kurultay: 11-15 Nisan/April 2016 69" Geological Congress of Turkey

DALYASAN (CUBUK) MAHALLESI YERALTI SULARININ
ICME SUYU ACISINDAN DEGERLENDIRILMESI

Seda Ucar?®, Ozlem Oztekin Okan®
“Ankara Su Ve Kanalizasyon Idaresi Genel Miidiirliigii, Ankara, Tiirkiye

Firat Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Elazig, Tiirkiye
(sedaab@gmail.com)

0z

Bu ¢aligmada, Ankara ili Cubuk Ilgesi’nin Kuzeydogusunda yer alan Dalyasan Mahallesi’nin
icme suyu ihtiyacinin karsilanmasina yonelik yapilan sondaj kuyusu (D1) ve drenaj calisma-
lartyla alinan kaynak sularinin (K1 ve K2) hidrojeokimyasal degerlendirilmesi yapilmistir.
Calisma alaninda Ust Miyosen yash volkanik birimler icerisinde agilan 140 m derinliginde
2 It/sn debideki sondaj kuyusu (D1) ve aym1 birimler igerisinde bulunan debileri 0.14 It/sn
ve 0.08 It/sn olan K1 ve K2 kaynak sularinin hidrojeokimyasal degerlendirilmesi yapilarak
sularin igme ve kullanmaya uygunluklar1 arastirilmistir. Genel olarak inceleme alani ve yakin
cevresinde yaslidan gence dogru; Permo-Triyas yaghh metamorfizma gecirmis ve icerisinde
Permo-Karbonifer yash kirectasi bloklarini kapsayan metadetritikler, metavolkanitler ve rek-
ristalize kirectaslari, cok genis bir ylizeyleme veren Neojen yasl volkanik birimler (andezit,
bazalt, piroklastikler) ve Kuvaterner yash aliivyon yiizeyleme vermektedir.

Incelenen sondaj kuyusundan mevsimsel; kaynak sularindan ise iki dénemlik (Ekim-2015 ve
Kasim-2015) yapilan kimyasal analiz sonuglarma gore; sondaj kuyu suyu Ca-Mg-HCO,, kay-
nak sular1 da Na-Mg-Ca-HCO, tipinde iki ayr1 hidrokimyasal fasiyes sunmaktadir. Schoeller
Diyagramina gore incelenen sular ayni kokenli olup, sularda en fazla bulunan katyon Ca*?, en
fazla bulunan anyon ise HCO,” tir. Piper Diyagramina gére sondaj ve kaynak suyu (D1 ve K2)
Ca+Mg >Na+K karbonatl ve siilfath sular ve karbonat sertligi % 50’ den fazla grup igerisine
girmekte olup K1 kaynak suyu ise karisik bilesimli sular grubuna girmektedir.

Incelenen sularin metal ve iz element icerikleri mevsimsel olarak belirgin farkliliklar goster-
memektedir. Ancak sondaj kuyu suyunun Arsenik (As) konsantrasyonu Kasim (2013) done-
minde 40.72 ppb, Kasim (2014) déneminde 241 ppb ve Nisan (2015) déneminde ise 108 ppb
olarak tespit edilmistir. Kaynak sularinda ise; As konsantrasyonu K1 kaynaginda; 151 ppb,
K2 kaynaginda ise; 23.9 ppb olarak belirlenmis olup sular, WHO (2006) ve TS 266 (2005)
standartlarma gore sularm igme ve kullanmaya uygunluk géstermedigi belirlenmistir. Incele-
nen sulardaki As konsantrasyonun bolgede genis yayilim gosteren volkanik kayaglarla iliskili
oldugu distiniilmektedir.

Anahtar Kelimeler: Cubuk, hidrojeokimya, arsenik, su kalitesi, yeralt1 suyu
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ABSTRACT

In this study, the hydrogeochemistry of the borehole (D1) and the spring waters (K1 and K2)
obtained by drainage work have been examined for drinking water need of the Dalyasan Dist-
rict located in the northeast of Ankara (Cubuk) Metropolitan. The borehole (D1) drilled within
the Upper Miocene volcanics has a depth of 140 m and discharge rate of 2 I/s, whereas spring
waters K1 and K2 have discharge rates of 0.14 I/s, and 0.08 l/s respectively. The hydroge-
ochemistry of these water resources have been investigated for their suitability in terms of
the usage and drinking water. The units in the investigated area from bottom to top are the
Permo-Triassic metamorphics composed of metaclastics with Permo-Carboniferous limestone
blocks, metavolcanics and recrystallized limestones and the widely distributed Neogene volca-
nic units (andesite, basalt and pyroclastics) and Quaternery alluvium.

On the basis of the results of chemical analyses performed on the borehole that was examined
seasonally and the spring waters that were examined in two terms (October-2015, Novem-
ber-2015), these water sources appear to display two distinct types of hydrochemical facies
as Ca-Mg-HCO, shown by D1, and Na-Mg-Ca-HCO, shown by KI and K2. According to the
Schoeller Diagram; the investigated waters are of the same origin. The dominant cation in the
groundwaters is Ca*?, whereas the dominant anion is HCO,. Based on the Piper Diagram, D1
and K2 are in the group of Ca+Mg>Na+K carbonate and sulphate waters, with carbonate
hardness more than %50. K1, on the other hand, is in the group of mixed composition.

There are not significant seasonal differences in the investigated waters according to their
metal and trace element concentrations. However, Arsenic (As) concentrations measured at
the well water is 40.72 ppb in November-2013, 241 ppb in November-2014, and 108 ppb in
April-2015. The As concentrations from the spring waters are 151 ppb in K1, while 23.9 ppb
in K2. According to WHO (2006) and TS 266 (2005), both the well water and the spring wa-
ters are not suitable for drinking and usage. The elevated As concentrations are thought to be
related to the volcanic rocks widely distributed in the area.

Keywords: Cubuk, hydrogeochemistry, arsenic, water quality, groundwater
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Anadolu-Toros blogunun en 6nemli tektonik birlikleri arasinda yeralan Afyon Zonu Pan-Af-
rikan metamorfik temeli ile metamofikleri bdlgesel bir uyumsuzlukla tizerleyen erken Tri-
yas-erken Tersiyer yash diisiik dereceli 6rtii metasedimanlari ile temsil edilir. Ortii istifi, temel
birimlerinin {izerine kalin bir taban metagakiltasi ile gelir. Metagakiltagi kuvars ¢akilli ve kar-
bonat ¢akilli olmak {izere baslica iki farkli litoloji ile temsil edilirken, {istte dogru tedrici ola-
rak kumtagi-seyl-camurtasi ve kuvarsit ardasimindan olusan bordo-mor-kirmizimsi-gri-alacali
kalin bir metakirmtili istife geger. Istifin iist kesimlerine dogru tane boyu incelir ve karbonat
oraninin artmasina bagh olarak killi kiregtas1 ardalanmasi egemen olmaya baslar. Ortii birim-
leri, gogunlukla dolomitik kiregtaglarindan olusan karbonatlarla sonlanir; metakarbonatlar ise
iist kesimlerinde Rozetta mermer ve ¢ort arakatkilart da igerir.

Metamorfik temelin iizerine gelen metacakiltaslari ile onlart uyumlu olarak iizerleyen me-
takirintil istifin yast literatiirde Skitiyen olarak ifade edilirken, bu yaklasimi destekler veri
dagarcigi oldukga sinirlidir. Dolayisiyla, Afyon metakirmtili isitifinin yas1 ve kaynak alanlari
konusunda daha saglikli bir degerlendirme yapabilmek i¢in birimden ayiklanan kirmntili zir-
konlar iizerine ayrintili ve sistematik bir jeokronolojik (U-Pb) calisma yiiriitiilmiistiir.

Uyumlu (%90-110) zirkon yaslarindan olusan popiilasyonda Neoproterozoyik zirkonla-
11 (%54.5) en baskin toplulugu olustururken, Paleozoyik (%13.7) ikinci, Paleoproterozoyik
(%12.8) ise liglincii bilyiik zirkon toplulugunu temsil ederler. Mezoproterozoyik (%8.6) ve
Arkeen (%5.5) zirkonlarinin varligi da énemlidir. Triyas zirkonlar1 (%4.3) oldukca fazla bu-
lunurken nadir Jura zirkonlar1 metakirintili istifin maksimum ¢okelim yasin1 Geg Trivas (Reti-
yen) - Erken Jura olarak 6nermektedir. Birimin Neotetis okyanusunun kuzey kolunun agilmasi
ile korele edilmesi yeni yas verilerinin tektonik anlami ve 6nemini artirmaktadir.

Edikaran ve Cryogeniyan (%40.0) yaslarinin baskin olmasi, Toniyen (%14.5) ve Siteniyen
(%6) kirmtili zirkonlarinin birlikteligi, Paleoproterozoyik (%12.8) ve Mezoproterozoyik
(%8.6) zirkonlarmin varligi Gondwana siiper-kitasinin kuzeyinde Avaloniyan-Kadomiyan
magmatik yayi ile Arap-Nubiyan Kalkani’ni kaynak alan olarak 6nermektedir. Arkeen zir-
konlar1 bu hipotezi desteklerken, Sahara Metakratonu ve Bati Afrika Kratonu’ndan tiiremis
olmalidirlar. Benzer sekilde, Menderes Masifi’nin ortognayslari, Afyon Zonu’nun temelini

1 Bu arastirma TUBITAK 110Y069 kod nolu proje tarafindan desteklenmistir.
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olusturan metamorfikler 6zellikle Prekambriyen zirkonlar1 i¢in en giiglii kaynak alani olarak
onerilebilinirler. Kambriyen, Ordovizyen ve Permiyen zirkonlar1 da Menderes Masifi’nden
kaynaklanmig olabilirler. Sakarya Kitas1 Ordovizyen zirkonlarina da kaynaklik etmis olabilir.
Devoniyen ve Karbonifer zirkonlar1 ise Anadolu-Torid platformundan rapor edilmedigi igin
farkli alan(lar)dan, olasilikla Sakarya Kitasi, Kitlatlar veya Rodop Masifi’nden gelmis olabi-
lirler.

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

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

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

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

The abundance of Edicaran and Cryogenian (40.0%) zircons, co-existence of Tonian (14.5%)
and Sitenian (6%) detrital zircons, the presence of Palaeoproterozoic (12.8%) and Mezopro-
terozoyik (8.6%) zircons are consistent with Avalonian-Cadomian magmatic arc located in the
north of Gondwana super-continent and Arabian-Nubian shield as the source areas. Archean
zircons supports this hypothesis; they can be derived from Sahara Metacraton and West Afri-
can Craton. Similarly, the Precambrian zircons may well be derived from the Menderes Massif
orthogneisses and metamorphic basement of the Afyon Zone. Menderes Massif may also be su-

1 This research is funded by TUBITAK Project 110Y069.
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ggested as a source area for Cambrian, Ordovician and Permian zircons. Ordovician zircons
may come from the Sakarya Continent as well. Devonian and Carboniferous zircons must be
derived from Sakarya Continent, Cyclades or Rhodope Massif because they are not reported
from the Anatolide-Tauride block.

Keywords: detrital zircon, U-Pb geochronology, Afyon Zone, Neotethys
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Orta Pontitlerde incelenmis olan granitoyitler genellikle Permo-Karbonifer ve Orta-Jura yasl
magmatizmanin iiriiniidiirler. Buna karsilik bu bolgedeki en biiyiik magmatik kiitlelerden biri
olan ve Cangaldag Kompleksi'nin kuzey-dogusu’nda yer alan Cangaldag Plutonu hakkinda
ne jeokimyasal ne de radyometrik yas verisi bulunmaktadir. Bu pluton genellikle metamorfik
olmayan diyorit, dasit porfiri ve az oranda granitik kayaclardan olusmakta ve Cangaldag Vol-
kanik Kompleksi igerisine sokulum yapmaktadir. Diyoritik kayaglar dasit porfiriler tarafindan
cevrelenmekte ve kompleksin zonlu (felsik halkali mafik ¢ekirdek) yapisina isaret etmektedir.

Petrografik olarak, diyoritler genellikle plajioklaz, amfibol ve biyotit igermektedir. Bunun
tersine, dasit profiriler ise ince taneli matriks icerisindeki kuvars, K-feldispat ve plajioklaz
fenokristleri ile porfiritik doku géstermektedir. Diyoritik kayaglar; genellikle kuvars, K-fel-
dispat, plajiyoklaz, biyotit ve muskovitten olusan granitik kayagclar tarafindan kesilmektedir.
Jeokimyasal olarak ise bu plutondaki gesitli kayag tiirleri subalkalen ve kalk-alkalen &zellik-
ler sergilemekte ve Nb tiiketilmesi ile birlikle LILE/HFSE zenginlesmesi gostererek volkanik
yay magmatiklerine benzemektedir. Diger veriler ise 6ncelikle amfibolitik bir kaynagin kismi
ergimesi ile tiiremeyi 6n gormektedir. Dahasi, dasit porfiriler ve diyoritler I-tipi granitlerin je-
okimyasal karakteristiklerini sunarken, granitik kayaglar S-tipi granitlerinin tipik 6zelliklerini
gostermektedir.

Dasit porfiri ve granit 6rneklerindeki zirkonlarin in-situ U-Pb metotu ile yaslandirilmasi sira-
styla 161.4 + 5.3 My ve 168.3 + 2.1 My yaslarina isaret etmektedir. Ek olarak, in-situ ilksel
176H{/177Hf oranlar dasit porfiri ve granit i¢in sirastyla 0.28287 + 0.00004 ve 0.28279 +
0.00004 seklindedir. Bu sonuglar kayaglarin dalma-batma ile modifiye edilmis bir yay sistemi
icerisindeki manto kaynagimin karigimi ile tiiretildigini desteklemektedir. TTM model yaslari
624 ve 639 My arasinda olup, Cangaldag Plutonunu olusturan magmatizmanin, Gondwana
kokenli tektonik birliklerde yaygin olarak gozlenen Neoproterozoyik yaslh kitasal kayaclarin
kismi ergimesi ile olusabilecegine isaret etmektedir.

Burada verilen jeokimyasal, Hf izotopu ve jeokronolojik veriler Orta Pontitlerde Orta Jura
stiresince bir yay sisteminin varligini dogrulamakta ve Cangaldag Plutonu’nun kuzeye dalan
Intra-Pontit okyanusunun igerisindeki bir ada yay1 olarak olustugunu 6ne siirmektedir.

Anahtar Kelimeler: Cangaldag Plutonu, Orta Pontitler, jeokimya, jeokronoloji, Intra-Pontit

Bu ¢alisma TUBITAK 114Y422 kod nolu proje tarafindan desteklenmistir.
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ABSTRACT

The Central Pontides include several granitoid complexes, which are predominantly Per-
mo-Carboniferous and Middle Jurassic in age. Currently, there is no geochemical and radi-
ometric age data from one of the largest igneous bodies, namely the Cangaldag Pluton to the
northeast of the Cangaldag Complex. The pluton intrudes the Cangaldag Volcanic Complex
and mainly comprises non-metamorphic diorite, dacite porphyry, and lesser amount of gra-
nitic rocks. The dioritic rocks are surrounded by dacite porphyries, which indicate a zoned
nature (mafic core with felsic rim) of the complex.

Petrographically, the diorites consist mainly of plagioclase, amphibole and biotite. In cont-
rast, the dacite porphyries display porphyritic texture with quartz, K-feldspar and plagioclase
phenocrysts within a fine-grained groundmass. The dioritic rocks are cut by granitic rocks,
which are composed predominantly of quartz, K-feldspar, plagioclase, biotite and muscovite.
Geochemically, various rock types from this pluton exhibit subalkaline, calc-alkaline features
and are akin to volcanic arc magmatics displaying LILE/HFSE enrichment coupled with Nb
depletion. The remaining data suggest derivation primarily by partial melting of an amphibo-
litic source. Moreover, the diorites and dacite porphyries exhibit geochemical characteristics
of I-type granites, whereas the granitic rocks show typical features of S-type granites.

In-situ U-Pb dating of zircons from dacite porphyry and granite samples indicate ages of 161.4
+ 5.3 Ma and 168.3 £ 2.1 Ma, respectively. In addition, corresponding in-situ 176Hf/177Hf
initial ratios are 0.28287 £ 0.00004 and 0.28279 + 0.00004 for the dacite porphyry and gra-
nite samples, respectively. These results support their generation in an arc system with the
involvement of a subduction-modified mantle source. TDM model ages vary between 624 and
639 Ma and suggest that the magmatism associated with the Cangaldag Pluton may have
involved partial melting of Neoproterozoic crustal rocks, which are common in Gondwana-de-
rived terranes.

The geochemical, Hf isotope and geochronological data reported here confirm the presence of
an arc system during the Middle Jurassic in the Central Pontides, and propose that the Can-
galdag Pluton formed within an island arc during northward subduction of the Intra-Pontide
Ocean.

Keywords: Cangaldag Pluton, Central Pontides, geochemistry, geochronology, Intra-Pontide
This study was supported by the TUBITAK project 114Y422.
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Kuvars temelli optik uyarmali liiminesans (OSL) ve feldispat temelli infrared uyarmali lii-
minesans (IRSL) yontemleri son yillarda yerbilimlerinde ge¢ Kuvaterner sedimanlarinin yas
tayinlerinde yaygin olarak kullanilmakta ve bu yontemlerle elde edilen yas verilerine dayali
calismalar uluslararasi saygin dergilerde kolaylikla yayinlanabilmektedir. Ozellikle bu yaslar,
daha 6nceden herhangi bir jeokronolojik yas verisinin bulunmadigi sahalardan elde edilmis
ise detayli bir tartismaya bile gerek kalmadan bazi dergilerden kabul gorebilmektedir. Her bir
kesitten yalnizca bir 6rnegin yaslandirilmis olmasi bu durumu daha da kolaylagtirmaktadir.

Biz de bu yo6ntemleri ve bunlara ek olarak infrared sonrasi infrared (pIRIR,) protokoliini
Kapadokya bolgesinde, Giilsehir-Sahinler arasinda kalan vadi kesiminde, Kizilirmak Nehri
seki basamaklarinin ve depolarmin olusum zamanlarini detaylandirmaya ¢aligtigimiz bir proje
kapsaminda kullandik. Fakat bu alan 6nceki caligmalarda, vadi tabani1 depolarinin radyokar-
bon (14C) ve sekilerin ise argon-argon (Ar-Ar) ve kozmojenik izotop yontemleri ile yaslan-
dirilmis oldugu bir sahadir. Yaptigimiz calismada, ayni seki depolarindan kazma-biriktirme
yapilar1 gozetilerek, yan yana noktalardan alinan kum 6rnegi setleri, farkli zamanlarda yurtigi
ve yurtdisinda olmak iizere {i¢ farkli laboratuvara gonderilmistir. Bu laboratuvarlarda yapilan
bes farkli tarihlendirme analizinden (iki OSL, IRSL, IR50 ve pIRIR, ) birbirinden oldukga
farkli yaslar alinmistir. Ayn1 zamanda bu analizlerinden elde edilen yaslar, seki basamaklar1
arasindaki ve ayni1 seki deposu igerisindeki stratigrafik-jeomorfolojik iligkiyi de yasitmamak-
tadir. Bunlardan yalnizca pIRIR,, protokélii yaslarinin kendi igerisinde gorece tutarli oldugu
ve onceki ¢alismalardan elde edilen Ar-Ar ve kozmojenik izotop yaslari ile yaklasik olarak
uyumlu sonuglar verdigi gorilmiistiir.

Ayni 6rneklerden ii¢ laboratuvarda, birbirinden farkli OSL yaglarinin ve IRSL, IR50 ve pIRIR
yontemlerinden ise hem OSL yaslarindan ve hem de kendi aralarinda farkli yaslarin elde edil-
mig olmasinin baglica nedenleri; laboratuvarlarin akredite olup olmamasi, laboratuvarlarda
kullanilan teknik farki ve kuvars temelli OSL analizlerinde volkanik kékenli kuvarslarin pek
uygun olmamasi geklinde siralanabilir.

Anahtar Kelimeler: OSL, IRSL, pIRIR, Kizilirmak Nehri sekileri, Kapadokya
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ABSTRACT

Recently, within the field of earth sciences, application of quartz-based optically stimulated lu-
minescence (OSL) and feldspar-based infrared stimulated luminescence (IRSL) methods have
been commonly used in dating of late Quaternary sediments with growing popularity and the
research papers with a number of OSL-based age data have been published in the internati-
onally leading journals. If the OSL ages are provided from poorly known fields for which no
previous records of geochronological data are available, the result are submitted and accepted
for publication without giving a critical consideration to the reliability of the ages. This pro-
cess is easier in the cases where the proposed chronologies are simply based on the OSL ages
obtained from single samples.

We have already used these two dating methods as well as post infrared (pIRIR,, ) protoculune
as a means of establishing a chronology for the terrace sequences of the Kizilirmak River and
their deposits located between the Giilgehir and Sahinler towns in Cappadocia. This is an area
where radiocarbon dating (14C) of the valley-floor deposits and argon-argon (Ar-Ar) and cos-
mogenic nuclide ages for the Kizilirmaks terrace sequences were established in the previous
studies. In our study, considering the main cut and fill deposits of the terrace sediments, we
have properly collected sand samples, lying next to each other, from the same localities and
levels in the terrace deposits and forwarded the samples to three laboratories, one at home and
the other two abroad, for dating over the past two years. The samples were subjected to five
different dating methods at the laboratories, including two OSL and IRSL, IR50 and pIRIR
respectively, but entirely different ages were obtained for the same samples collected from
the same levels. Furthermore, these ages do not appear to be in agreement with previously
established ages based on the stratigraphic-geomorphic relations between the terraces and/
or the relations within the same terrace deposits. However, only the pIRIR,, ages appear to
be relatively consistent and show much better agrement with that of the previously established
Ar-Ar and cosmogenic nuclide ages.

Large discrepancies in the OSL ages of the three different labs for dating of the samples col-
lected from the same levels in the Kizilirmak's terrace deposits indicate that the inconsistincies
might have resulted from the use of different analytical tecniques for the estimation of ages in
the laboratory procedures, and the fact that quartz-based OSL dating is not suitable for fluvial
sediments in a volcanic terrain; accreditation of the laboratories may be another factor to take
into consideration during the analyses.

Keywords: OSL, IRSL, pIRIR, Kizilirmak River terraces, Cappadocia
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Bu caligmada, izotop jeokimyasi ve niikleer materyal karakterizasyon caligmalarinda yaygin
olarak kullanilan standart-referans ve izleyici izotoplarin (spike) hata oranlar1 ve bu hata oran-
larinin istatistiksel olarak diisiiriilmesi i¢in gelistirilen yeni-akredite- Uranyum Izotop Seyrel-
teme Kiitle Spektrometresi (U-ISKS) yéntemi konu edilmektedir.

Izotop seyreltme yontemi, Termal Iyonizasyon (TIMS) ve indiiktif olarak ¢iftlestirilmis kiitle
spektrometresinde (ICP-MS) yaygin olarak kullanilmaktadir. U-Pb radyometrik yas tayinle-
rinde ve Pb- izotop tayinlerinde kullanilan izleyici (spike) izotop kullanimina bagl olarak
gelisen hata oranlar1 233U izleyicisine (spike) bagl olarak saptanmaktadir. Bu hata oranlar1
235U/238U olgtimlerinde yaklasik %0.2 dolaylarindadir. Bunun yani sira yiiksek 1s1ma sunan
233U kullanimindan kaynakli ¢evresel kirlenme ve niikleer atik probleminden dolay1 233U
kullanim1 uygun bir yontem degildir. Ancak, giinlimiiz izotop ¢alismalarinda alternatifi olma-
digindan 233U spike kullanimi yaygin olarak kullanilmaktadir. Bu ¢aligma ile konvansiyonel
233 U izleyicisine (spike) alternatif 235U, 238U referans materyali kullanilarak akredite U-IS-
KS yontemi gelistirilmis ve sonuglar hem Termal Iyonizasyon (TIMS), hem de Indiiktif Olarak
Ciftlestirilmis Kiitle Spektrometresinde (ICP-MS) karsilagtirilarak GUM istatistik programi
ile degerlendirilerek sonuglandirilmistir.

Yeni yontemle gergeklestirilen karsilastirmali sonuglara gore, 233U izleyici ile hazirlanmis 6r-
neklerin 235U/238U oranlarina ait genisletilmis hata oranlart %0.8-2 arasinda degigsmektedir.
235U ve 238U izleyicileriyle hazirlanmis 6rneklerin 235U/238U oranlarinin genisletilmis hata
oranlari ise %0.06-0.07 arasinda hesaplanmistir. Elde edilen bu veriler 15181nda, 233U izleyici
(spike) kullanim1 yerine, 235U ve 238U izleyicileri (spike) U-ISKS yodntemiyle kullanilabili-
nir. Yeni gelistirilmis ve akredite edilmig U-ISKS yontemi, niikleer atiklarin ve yiiksek 1gimaya
sahip 233U izotopunun kullanim risklerini azalmasina neden olmaktadir.

Anahtar Kelimeler: Uranyum izotop Seyreltme Kiitle Spektrometresi (U-ISKS), 235U/238U
oranlari, 233U izleyici, TIMS, ICP-MS
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ABSTRACT

In this study, uncertainty values of the reference materials with spikes, and a new accredited
method in Uranium Isotope Dilution Mass Spectrometry (IDMS) is addressed to statistically
reduce the uncertainty values in commonly used isotope studies and characterization of the
nuclear materials.

Isotope dilution method is extensively used in Thermal Ionization (TIMS) and Inductively
Coupled Mass Spectrometry (ICP-MS). Related to the 233U spike use in U-Pb radiometric
dating and Pb-isotope analysis, uncertainty values are higher than in control levels. In addi-
tion to that, environmental contamination and the nuclear waste problem make the 233U an
unfavorable spike. However, the lack of alternative method in spikes gives rise to an extensive
usage of 233U spike in the isotopic studies. In this study, an alternative Uranium Isotope
Dilution Mass Spectrometry (U-IDMS) method is developed to replace the conventional use
of the 233U spike with 235U and/or 238U spikes. The results of this alternative method are
compared with Thermal Ionization (TIMS) and Inductively Coupled Mass Spectrometry (ICP-
MS) methods and evaluated for uncertainties using GUM statistic program.

According to the compared results performed with the newly developed method, 235U/238U
ratios of the samples prepared with 233U spike have 0.8-2%, whereas the samples spiked
with 235U and 238U have 0.06-0.07% expanded uncertainty values. Within the limits of these
results, the newly prepared spikes of 235U and 238U in U-IDMS can replace the use of 233U
spikes in isotope and nuclear studies. This newly developed and accredited U-IDMS method
can reduce the amount of nuclear waste and handling risks of highly fissile 233U in regarded
studies.

Keywords: Uranium Isotope Dilution Mass Spectrometry (U-IDMS), 235U/238U ratios, 233U
spike, TIMS, ICP-MS
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Siirt-Madenkdy Bakir yatagini tarihlendirme ¢alismalar1 kapsaminda yapilan saha arastirma-
sinda, eski isletme kalintilarina ait olup yiizeyden alinan tahkimat pargasindan ve rezerv son-
dajda kesilen eski galerilerin 94. ve 101.metrelerinden alinan tahkimat pargalari tizerinde *C
yaslandirma analizi uygulanmis, tahkimat pargalarindan bu boélgede kullanilan agag tiirleri
saptanmaya ¢aligilmistir. Yiizeyden alinan tahkimat pargasinin agag cinsi belirlenememis olup
14C radyometrik yast M.S. 770 ile 1020 yillar1 arasinda bulunmustur. Bu yas araligina bakildi-
ginda, bolgenin Bizans doneminde isletildigi anlagilmaktadir.

Sahada yapilan rezerv sondajinin 94. m’sinden alinan tahkimat pargasinin “C yaslandirma
analizinde parganin yasit M.S. 1040 ile 1270 yillar1 arasinda gelmis olup agacin cinsi ceviz
olarak tayin edilmistir. Bu tarihler 11. ve 13. yiizyillar1, yani Selguklu hakimiyetinin bagladig1
ve devam ettigi donemi gostermektedir.

Ayni sondajin 101. m’sinde kesilen eski galeriye ait tahkimat par¢asinin “C radyometrik yasi
M.S. 1030 ile 1220 yillar1 arasinda, agag cinsi ise ¢inar olarak belirlenmistir. Bu yas araligi,
bolgede hakim olan Selguklular donemine karsit gelmektedir.

Yiizeyden alinan tahkimat parcalar1 daha eski tarihsel donemi, sondajin kestigi iki ayr1 gale-
rinin tahkimatlar1 ise daha yeni bir tarihsel donemi igaret etmektedir. Bu yas iliskisine bakil-
diginda, bolgede cevher liretiminin once yiizeyde basladigi, daha sonralar1 galeri siirtilerek
yeraltinda devam ettigi savunulabilir. Ayn1 yas iligkileri gozetildiginde, mevcut radyometrik
yas verileri baz kabul edildiginde Siirt- Madenkdy Bakir Yataginin Bizans ve Selguklular do-
neminden itibaren basladig1 ve bunlari takip eden Osmanlilar doneminde de isletmenin devam
ettigini sdylemek yerinde olacaktir. Nihayet bu maden yatagi giiniimiizde de halen isletilmek-
tedir.

Anahtar Kelimeler: Siirt-Madenkdy, antik tahkimat parcalari, C-14 radyometrik yaslandirma
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THE SIIRT-MADENKOY COPPER MINE HAVE BEEN
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ABSTRACT

Inclusions of the ancient mining works of Siirt-Madenkdy were collected to date the ancient
mine. Both surficial wooden samples and samples from the boreholes in 94" and 101" meters
depth were used for radiometric C-14 dating. In addition, the genera of these wooden pieces
were also investigated. The genus of the surficial wooden sample was not recognized, however
the radiometric "C analysis result is between 770 and 1020 A.C. This date interval is the By-
zantium period of the Anatolia.

The wooden sample from the 94" meter of the borehole was identified as walnut tree and
reflected between 1040 and 1270 A.C. radiometric *C age. These 11" and 13" centuries are
the beginning of the Seljukian period in Anatolia. Another borehole sample, taken from 101"
meter was identified as plane tree and the radiometric **C age is between 1030 and 1220 A.C.,
which is the same period with other wooden sample in 94™ meters.

The surficial wooden samples are older than the borehole wooden samples. Based on this age
relationship, the ore was first started to have been operated at the surface, and then continued
underground. This ore deposit was probably started to be mined during the Byzantium Era,
and continued in the Seljukian and Ottoman periods. It has been mined by the Republic of
Turkey until now.

Keywords: Siirt-Madenkoy, ancient mines, wooden samples, C-14 radiometric dating
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Kiire Bakir Isletmesi’nde tarihlendirme igin arazi galismalari yiiriitiilmiistiir. Bu ¢aligmalar
kapsaminda Kiire - Bakibaba agik ocak isletmesinde, en eski liretimin yapildig1 kabul edilen
yerden komiirlesmis cam agaci pargaciklar1 alinarak radyometrik “C yas tayini yapilmis, 1950
yili baz alinarak yapilan hesaplamada M.S. 1030-1220 yasi elde edilmistir. Dekapaj ¢alisma-
lar1 sirasinda bir galeriden alinan ve kaym agacindan yapilmis olan ahsap kiirekten yapilan
radyometrik “C yas analizi sonucu M.S.1290-1420 yillar1 elde edilmistir.

Eski ¢aglarda galeri siiriiliirken galerinin tavanina disi tahkimat, yan taraflara disi tahkimatin
oyuklarina denk gelecek sekilde erkek tahkimatlar kullanilmistir. Saha ¢aligmalar1 kapsaminda
Kiire Bakir Isletmesi Bakibaba agik ocaginda yiizeye yakin olan eski galerinin i¢inden alina-
rak radyometrik yas analizi yapilan tahkimat pargasi disi tahkimat olup galerinin tavanindan
alinmigtir. Bu tahkimat pargasinin agag cinsi tespit edilememis olup radyometrik *C yas1 M.S.
1630-1910 yillar1 arasinda bulunmustur.

Yukaridaki *C yag analizleri ile elde edilen tarihlendirme bulgularina gore, Kiire Bakir Yatagi,
Bizanslilar dsneminden baslayarak Selguklular ve Osmanli imparatorlugu’nun son dénemleri-
ne kadar isletildigi ortaya ¢ikmaktadir. Nitekim yatak giiniimiizde de halen bakir ve molibden,
az miktarda da altin a¢isindan isletilmektedir.

Anahtar Kelimeler: Kiire Bakir Isletmesi, C, Radyometrik Yaslandirma, Selguklu, Osmanli.
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ABSTRACT

Field studies were conducted for radiometric “C dating of the Kiire Copper mine. Coalifered
Pine tree samples were collected from the oldest level of the Bakibaba open-pit mine. Cal-
culations based on 1950 A.C. revealed a time interval between 1030 and 1220 A.C. Another
wooden sample was collected from the open-pit mine which is the part of the wooden shovel
manufactured from oriental beech and this sample gives the 1290 and 1420 A.C. time period.

Two types of fortifications were used in the ancient mining, the female parts are located at the
top of the gallery, but the male parts of the fortification were located at the two sides of the
gallery. These two parts are connected together by holes at the top. Another sample was colle-
cted from the female part at the top of the gallery. The genus is unknown, but the radiometric
HC age is between 1630 and 1910 A.C..

These radiometric ages demonstrate that the Kiire Copper Mine started to have been operated
in the Byzantium period, and continued in the Seljukian and Ottoman Empire Era. It is still
being operated for its Cu-Mo and Au content.

Keywords: Kiire Copper Mine, "'C dating, Byzantium, Seljukian, Ottoman Empire.
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Bu ¢alisma, Dogu Toroslar’in batisinda yer alan Attepe ve civarindaki demir yataklarindan
alman siderit 6rneklerindeki C ve O izotop calismalarini kapsamaktadir. Caligma alaninda
gdzlenen ana litostratigrafik birimler Geyikdagi allokton birligine aittir. Bunlar, Prekambri-
yen-Alt Kambriyen yash Emirgazi, Alt Kambriyen yash Zabuk, Orta-Ust Kambriyen yash
Degirmentas, Ordovisyen yasli Armutlu formasyonlaridir. Birincil cevher, Emirgazi Formas-
yonu igerisinde yer alan bitiimlii metapelitik kayaglar ile uyumlu syn-sedimanter olusumlu si-
deritlerden olusur. Ikincil cevher ise giiniimiizde isletilen hematit-gotit-siderit cevherlesmeleri
olup Orta-Ust Kambriyen yash kiregtaslar1 i¢inde olusmustur.

Siderit 6rneklerinin §6'%0 ve 6'°C degerleri, bir gaz-orani kiitle spektrometrisine (Finnigan
MAT 252) bagh otomatik bir karbonat hazirlayicis1 (Kiel-1I1) kullanilarak 6lgiilmistiir. Toz
numuneler 70°C’de vakum altinda kurutulmus fosforik asit ile reaksiyona sokulmustur. izotop
orani Olglimii, NBS-18 ve NBS-19un tekrarlanan 6lgtimlerine dayali olarak (hassasiyet 60
icin = 0.10 %o ve (1 sigma) 8'*C i¢in £0.08 %o) kalibre edilmektedir.

Birincil sideritlerdeki 6"°C degerleri -0.71%o ile -1.62 %o arasinda, 5'*0O degerleri -9.95 %o ile
-10.68 %o arasindadir. Buna karsin ikincil olusumlu sideritlerdeki 8'*C degerleri -6.57%o ile
-7.94 %o arasinda, 5'*O degerleri de -10.29 %o ile -11.28 %o arasindadir. Siderit 6rneklerinden
elde edilen 6'*C ve 8"0 izotop sonuglarina gore; birincil kdkenli demir cevherlesmeleri, di-
yajenetik veya syn-sedimanter demir olusumlarmi gostermektedir. ikincil kokenli gec-evre
demir cevherlesmelerimiz ise birincil cevherlesme-sonrast fay zonlarinda dolagsan demirce
zengin hidrotermal eriyiklerin, Orta-Ust Kambriyen yash kiregtaslar1 ile etkilesimi neticesin-
de olusmustur.

Anahtar Kelimeler: Demir yatagi, izotop, siderit, Prekambriyen, Emirgazi Formasyonu
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ABSTRACT

This study includes C and O isotope studies in the siderite samples taken from iron deposits in
Attepe and its surrounding area, located in the western part of the Eastern Taurus. The main
lithostratigraphic units exposed in the study area belong to the Geyikdagi allochthonous unit.
These are the Precambrian-Early Cambrian Emirgazi Formation, Early Cambrian Zabuk
Formation, Middle-Late Cambrian Degirmentas Formation and Ordovisian Armutlu Forma-
tion. The primary ore derives from the syn-sedimentary siderites comformable with the bitu-
minous metapelitic rocks of Emirgazi Formation. The secondary ores, on the other hand, are
hematite-goethite-siderite mineralizations occurring in the Middle-Late Cambrian limestone.

050 and 6 C values of the siderite samples were measured using an automated carbonate
preparation device (KIEL-III) coupled to a gas-ratio mass spectrometer (Finnigan MAT 252).
Powdered samples were reacted with dehydrated phosphoric acid under vacuum at 70°C. The
isotope ratio measurement was calibrated based on the repeated measurements of NBS-19 and
NBS-18 and (precision is = 0.10 %o for 6 *0 and (1 sigma) +0.08%o for 6 C).

The 6"3C values of primary siderites range from -0.71 %o to -1.62 %o, and their 6'°0 values
are between -9.95 %o and -10.68 %o. On the other hand, the 6"3C values of secondary siderites
range from -6.57 %o to -7.94 %o, and their 0'*0 values are between -10.29 %o and -11.28 %o.
According to 650 and 6 C isotope results obtained from the siderite samples; the primary
mineralizations are the diagenetic or syn-sedimentary iron formations. The late-stage secon-
dary iron mineralizations are the products of interaction between iron-rich hydrothermal flu-
ids circulating throughout the fault zones and the Middle-Late Cambrian limestones after the
primary mineralization.

Keywords: Iron deposit, isotope, siderite, Precambrian, Emirgazi Formation

159



69. Tiirkiye Jeoloji Kurultay: 11-15 Nisan/April 2016 69" Geological Congress of Turkey

EKECIKDAG PLAJIYOGRANITI’NIN STRONSIYUM,
NEODMIiYUM VE KURSUN iZOTOPiK OZELLIKLERI
(AKSARAY - TURKIYE)

Serhat Koksal®
“Orta Dogu Teknik Universitesi Merkez Laboratuvar: Ar-Ge Egitim ve Olgme Merkezi,

Radyojenik Izotop Laboratuvar, 06800 Ankara
(skoksal@metu.edu.tr)

0z

Neotetis Okyanusu’nun kapanimi sirasinda, Ge¢ Kretase doneminde, [zmir-Ankara-Erzincan
okyanus kolunu temsil eden ofiyolitik birimler Torid-Anatolid blogunun kitasal birimleri tize-
rine bindirmistir. Orta Anadolu’da, Ekecikdag (Aksaray) bolgesinin giineyinde, bu ofiyolitik
birimlere ait gabro ve mafik dayklarin yanisira felsik okyanusal kayagclar1 temsil eden plaji-
yogranitler de bulunmaktadir. Bu alandaki plajiyogranitler, ince-orta taneli, agik renkli, ge-
nel olarak kuvars ve plajiyoklas igerigi ile karakterize edilen tonalit ve tronjemit bilesiminde
kalk-alkalen kayaglar olup az oranda ortoklas ve ferromagnezyan mineraller ile aksesuar fazlar
olarak zirkon, titanit, apatit ve opak mineralleri igermektedir. Plajiyogranitler, yiiksek SiO,
(%0ag. 69,9 —75,9) ile ¢ok diisiik K,O (< %ag. 0,5) igerigine sahiptir. Bunun yanisira, Nb, Ti
fakirlesmesi ile negatif Eu anomalisi ([Ew/Eu*] = 0,58 — 0,97) sunan plajiyogranitler, 0,34
— 0,46 arahiginda (La/Yb)  degerleri ve N-MORB’a yakin nadir toprak element igerikleri gos-
termektedir. Plajiyogranitlerin jeokimyasal karakterleri, 6zellikle de baz1 element oranlar1 (6r:
Nb/Yb, TiO,/Yb), yitim zonu imzas1 tastyan fakirlesmis manto kaynagina isaret etmektedir.

Plajiyogranitlerin diigiik ilksel *’Sr/*¢Sr oranlar1 (0,70417 — 0,70588) ve yiiksek €Nd,;, (6,0 -
7,5) degerleri de yine fakirlesmis manto kaynagina isaret etmektedir. Bunlara ek olarak, ilksel
kursun izotoplar1, dagiik olmayan *Pb/2*Pb (18,20 — 18,41), 2"Pb/**Pb (15,60 — 15,64) ve
208Ph/24Ph (38,38 — 38,59) oranlar sunmaktadir. Plajiyogranitlerin ilksel stronsiyum, neodmi-
yum ve kursun izotop oranlari, genel olarak Ekecikdag alanindaki diger ofiyolitik kayaglarin
(gabro ve mafik dayklar) izotop oranlariyla ortiigmektedir. Ayrica, bu ¢alismada elde edilen
izotop verileri Akdeniz bolgesindeki diger ofiyolitik kayaclarin izotop degerlerine de benzer-
dir.

Tiirkiye’deki bir laboratuvarda iiretilen ilk kursun izotop verilerini de kapsayan mevcut bul-
gular 1s181nda, Ekecikdag plajiyogranitinin fakirlesmis bir mantodan tiireyen ofiyolitik bir
gabronun kismi ergimesi ile olustugu onerilebilir. Ekecikdag alanindaki, Neotetis Okyanu-
su’nun kuzey kolunu temsil eden ofiyolitik kayaclar, Akdeniz bolgesindeki diger dalma-bat-
ma-iistii kusak ofiyolitleriyle benzer izotopik 6zellikler gostermektedir.

Anahtar Kelimeler: Plajiyogranit, ofiyolit, stronsiyum, neodmiyum, kursun, izotop
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CHARACTERISTICS OF THE EKECIKDAG PLAGIOGRANITE
(AKSARAY — TURKEY)

Serhat Koksal*
“Middle East Technical University Central Laboratory R&D Research and Training Center,
Radiogenic Isotope Laboratory, 06800 Ankara, TURKEY
(skoksal@metu.edu.tr)

ABSTRACT

During the closure of the Neotethyan Ocean, in the Late Cretaceous, ophiolitic rocks repre-
senting the Izmir-Ankara-Erzincan ocean branch thrusted over the crustal units of the Ta-
uride-Anatolide block. In Central Anatolia, in the south of the Ekecikdag (Aksaray) region,
besides mafic dykes and gabbros belonging to these ophiolitic units, there are plagiogranites
representing the felsic oceanic units. Plagiogranites in this area are fine- to medium-grained,
leucocratic and calc-alkaline rocks in tonalite and trondhjemite compositions, characterized
mainly by quartz and plagioclase, with minor orthoclase and ferromagnesian minerals, and
zircon, titanite, apatite and opaque minerals as accessory phases. Plagiogranites have high
Si0O, (%owt. 69.9~75.9) and very low K O (< %wt. 0.5) contents. Furthermore, plagiogranites,
showing depletion in Nb, Ti and negative Eu anomaly ([Ew/Eu*], = 0.58 — 0.97), exhibit (La/
Yb), values ranging from 0.34 to 0.46 and REE contents similar to those of N-MORB. Geoc-
hemical characters of plagiogranites, especially some elemental ratios (e.g., Nb/Yb, TiO /Yb),
point out a depleted mantle source with subduction signature.

Low initial ¥Sr/*5Sr ratios (0.70417 — 0.70588) and high éNd ) (6.0—7.5) values also indicate
a depleted mantle source. Additionally, initial lead isotopes present non-scattered *"Pb/*"Pb
(18.20—18.41), *’Pb/"Pb (15.60 — 15.64) and *®Pb/*"Pb (38.38 — 38.59) ratios. Initial stron-
tium, neodymium and lead isotopes overlap with those of the other ophiolitic rocks (gabbros
and mafic dykes) in the Ekecikdag area. Moreover, isotope data obtained in this study are also

similar to those of the ophiolitic rocks in the Mediterranean region.

In the light of present findings, including the first lead isotope data obtained in a laboratory in

Turkey, it can be suggested that the Ekecikdag plagiogranite was formed by partial melting of
an ophiolitic gabbro derived from a depleted mantle. Ophiolitic rocks in the Ekecikdag area,

which represent the northern branch of the Neotehyan Ocean, show similar isotopic characte-

ristics to the other supra-subduction-zone ophiolites in the Mediterranean region.

Keywords: Plagiogranite, ophiolite, strontium, neodymium, lead, isotope
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TUZ GOLU FAYI’NA AIT ACIPINAR VE TUZ GOLU
SEGMENTLERININ JEOFIZiK YONTEMLER ILE
ARASTIRILMASI VE SAHANIN JEOTERMAL POTANSIYELI

Akin Adigiizel*, Ziiheyr Kamaci”
“MTA Genel Miidiirliigii, Kuzeybati Anadolu Bolge Miidiirliigii, 10020 Balikesir

bSiileyman Demirel Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeofizik Miihendisligi
Bdéliimii, 32260 Isparta

(aadgzl@gmail.com)
oz

Tuz golii havzasi, Orta Anadolu’da yer alan kita i¢i havzalarinin en biiyligi olup, KB-GD
dogrultulu bir ¢okiintii alan1 i¢cinde yer alir. Orta Anadolu sinirlart icerisinde yer alan Tuz goli
fay zonu(TGFZ), bolgenin en 6nemli kita ici aktif fay zonlarindan biridir. TGFZ, Tuz G6lii ku-
zeyi ile, Nigde-Kemerhisar arasinda 200-220 km arasinda uzanim gostermektedir. Tuz Goli
fay zonunun, 9 farkli segmenten olustugu ve fay zonu genisliginin yer yer 20 km’ye ulastig1
arastirmacilar tarafindan bilinmektedir.

Bu galismada Sereflikoghisar, Caldren, Altinkaya, Hanobasi ve Acipinar arasinda kalan bolge-
de, Tuz Golii fay zonuna ait izler, jeofizik yontemler ile arastirilmistir. Profiller Tuz G6lii seg-
menti ile Acipinar segmentleri tizerinde olup, muhtemel Tuz Goli fayini dik kesecek sekilde
olusturulmustur. Caligilan sahada, 6 profilde sismik yansima, 114 noktada elektrik 6zdireng(-
resiztivite), 79 noktada Audiomanyetotelliirik (AMT) ve Manyetotelliirik(MT) dl¢timler yapil-
mistir. Sahada uygulanan jeofizik yontemler birbirleriyle iliskilendirilerek, Tuz Goli faymnin
yeraltindaki geometrisi hakkinda bilgi edinilmistir. Ayrica bu jeofizik ¢alismalar sonucunda
sahaya ait ¢esitli yeralti modellemeleri yapilmis ve jeolojik bilgiler ile birlikte yorumlanarak
bolgenin jeotermal potansiyeli arastirilmstir.

Anahtar Kelimeler: Fay, Jeofizik, Jeotermal, Tuz Goli

164



69. Tiirkiye Jeoloji Kurultay 11-15 Nisan/April 2016 69" Geological Congress of Turkey

INVESTIGATION OF THE SALT LAKE AND ACIPINAR
SEGMENTS OF THE SALT LAKE FAULT USING GEOPHYSICAL
METHODS AND THE GEOTHERMAL POTENTIAL OF THE
AREA

Akin Adwgiizel®, Zitheyr Kamaci®
“MTA Headquarters, Northwest Anatolia Regional Office , 10020 Balikesir

bSiileyman Demirel University, Faculty of Engineering, Department of Geophysical
Engineering 32260 Isparta

(aadgzl@gmail.com)

ABSTRACT

The Salt Lake basin is the largest intra-continental basin in the Central Anatolia and located
in a depressional area elongated in NW-SE direction. The Salt Lake fault zone (TGFZ) located
within the boundaries of Central Anatolia is one of the most important inland active fault zo-
nes of the region. The TGFZ extends 200-220 km between the north Salt Lake and Nigde-Ke-
merhisar. It is known that the TGFZ consists of 9 different segments and its width reaches to
20 km in some places.

In this study, the traces of the Salt Lake fault zone in the area between Sereflikochisar, Calo-
ren, Altinkaya, Hanobasi and Acipinar was investigated by geophysical methods. In the study
area, the seismic reflection for 6 profiles, the electrical resistivity at 114 points, audio-magne-
totelluric (AMT) and magnetotelluric (MT) measurements at 79 points were performed. These
profiles are located on the Salt Lake segment and Acipinar segments and were created likely
perpendicular to the Salt Lake fault. The information about the underground geometry of the
Salt Lake fault was obtained by comparing these geophysical methods applied in the field. In
addition, as a result of these geophysical studies, various modelings for the underground were
performed and the geothermal potential of the area was investigated by interpreting the geo-
logical information with these models.

Keywords: Fault, geophysics, geothermal, Salt Lake
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JEOTERMAL ALANLARIN JEOFiZiK YONTEMLERLE
ARASTIRILMASI VE BiR UYGULAMA ORNEGI

Ziiheyr Kamacr?, Esin Ozgiiles®
Siileyman Demirel Universitesi Miihendislik Fakiiltesi Jeofizik Miihendisligi
bSiileyman Demirel Universitesi Fen Bilimleri Enstitiisii Jeofizik Miihendisligi Anabilim Dali

(zuheyrkamaci@sdu.edu.tr)
oz

Jeotermal enerjinin, diger fosil enerji kaynaklarina gore daha temiz, yenilenebilir ve ekono-
mik olmasi son yillarda tiim diinya tilkelerinin bu enerji tiiriine olan ilgilerini arttirmistir. Son
yillarda tilkemizde de jeotermal enerji daha aktif bir sekilde kullanilmaya baslanmis ve yeni
sahalarin devreye girme gereksinimi ortaya ¢ikmistir. Bu sebeple bu ¢aligmada jeotermal alan-
larin potansiyelinin ortaya konulmasina ve kirik sistemlerinin tespitine yonelik jeofizik calis-
malarda hangi jeofizik yontemlerin kullanildig1 agiklanmis ve kullanilan yontemlerin birbirle-
rine gore gliclii ve zayif yonleri ortaya konulmaya ¢alisilmistir. Calisma bir uygulama 6rnegi
ile pekistirilmeye ¢aligilmistir.

Bu galismada Jeofizik Servisi ve ileri Teknolojiler Ltd. Sti. tarafindan Aydin-Incirliova ci-
varinda jeotermal enerji potansiyelinin belirlenmesi amaciyla daha énceden toplanmis olan
elektrik, gravite ve manyetik veriler yorumlanmaya galisilmistir. Bu verilerden yararlanilarak
calisma alanindaki olasi fay sistemleri ve jeotermal sistemle ilgili olabilecek horst-graben ya-
pilart ortaya konulmaya ¢alisilmistir. Yapilan ¢aligmalar 1s181inda arastirma bolgesinde sondaj
i¢in diisiiniilmesi 6nerilen muhtemel potansiyel alan belirlenmistir.

Anahtar Kelimeler: Jeotermal enerji, jeofizik yontemler, elektrik, gravite, manyetik

Bu bildiri SDU BAP (1995-YL-09) nolu proje kapsaminda desteklenmektedir.
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EXPLORATION OF GEOTERMAL FIELDS BY MEANS OF
GEOPHYSICAL METHODS: A CASE STUDY

Zuheyr Kamact®, Esin Ozgules®
aStileyman Demirel University, Engineering Faculty Geophysical Engineering
bSiileyman Demirel University, Graduate School of Applied and Natural Sciences,
Department of Geophysical Engineering
(zuheyrkamaci@sdu.edu.tr)

ABSTRACT

Since geothermal energy is more clean, renewable and economic than the other energy sour-
ces, in recent years, all world countries have increased their interest on this energy type. Ac-
cordingly, in our country, geothermal areas need to be revealed. Therefore, this study defines
which geophysical methods are used for geothermal studies whose aim is to define the poten-
tial of geothermal fields and to locate the fracture crack systems. The weak and the strong
points of the methods used were tried to be introduced relative to each other. This study was
consolidated with a case study.

In this study, the electric, gravity and magnetic data, which were collected to define the geo-
thermal energy potential in the study area between the city centers of Avdin and Germencik
by the Geophysical Service and Advanced Technologies Ltd. Co., were tried to be interpreted.
By the help of these data, horst-graben structures that can be related to the potential fault
and geothermal systems in the work area were tried to be explained. In the light of the studies
performed in the region, the potential geothermal area that has been suggested for drilling
was determined.

Keywords: Geothermal energy, geophysical methods, electric, gravity, magnetic

This study is supported by the SDU BAP project 1995-YL-09

167



69. Tiirkiye Jeoloji Kurultay: 11-15 Nisan/April 2016 69" Geological Congress of Turkey

ERCIYES VOLKANIZMASININ JEOLOJIK, JEOFIiZIiK
VE HIDROJEOKIMYASAL VERILER KULLANILARAK
JEOTERMAL YONDEN DEGERLENDIRILMESI

Serkan Karaca?®, Adnan Uslu®, Sultan Bostan®
“MTA Genel Miidiirliigii, Enerji Hammadde Etiit ve Arama Dairesi, 06800, Cankaya, Ankara
PMTA Genel Miidiirliigii, Jeofizik Etiitleri Dairesi, 06800, Cankaya, Ankara

(karaca@mta.gov.tr)
oz

Erciyes Dagi’nin giineybatisinda yer alan MTA Genel Miidiirligii’ne ait 6 adet Jeotermal Kay-
nak Arama Ruhsat Alaninda jeotermal enerji aramalarina yonelik detay jeotermal jeolojisi,
jeofizik-elektrik etiit ve hidrojeokimyasal etiit calismalar1 gergeklestirilmistir. Bunun yani sira
hidrotermal alterasyon, cizgisellikler ve 1s1 anomalisi veren alanlarin belirlenmesine yonelik
Uzaktan Algilama c¢aligmalar1 da proje kapsaminda yiiriitiilmiisttir. Caligma alaninda temelde
Siliiriyen-Ust Kretase araliginda ¢kelmis sist ve kristalize kirectaslarindan olusan ve yesil sist
fasiyesinde metamorfizma gegirmis olan Yahyali Istifine ait birimler yer almaktadir (Yellibel
formasyonu ve Karligintepe formasyonu). Yahyali istifini Aladag ofiyolit nap1 tektonik olarak
iizerlemektedir. Biitiin bu birimleri uyumsuz olarak drten ortii kayaglarini ise Orta Eosen-Ku-
vaterner aralifinda ¢okelmis volkanik ve sedimanter kayaclar olusturmaktadir.

Caligma alaninda onceki yillarda 6zel sektor tarafindan farkli amaglarla agilan sondajlarda
diistik ve orta sicakliklarda jeotermal akiskan elde edilmis fakat dogrudan jeotermal enerji
aramalarina yonelik herhangi bir etiit ¢aligmasi yapilmamustir.

MTA Genel Midiirliigii tarafindan yiiriitiilen “Kayseri ve Civari Jeotermal Enerji Aramalart”
projesi kapsaminda 2015 yilinda, Incesu-Yesilhisar (Kayseri) ilceleri arasinda kalan alan1 da
kapsayan 6 adet ruhsat alaninda yaklagik 850 km?lik detay jeotermal jeolojisi ¢alismasi ya-
pilmustir. Jeolojik ¢aligmalarin yani sira ruhsat sahalarinda belirlenen profillerde 135 adet je-
ofizik-DES (Diisey Elektrik Sondaj) ve 99 adet jeofizik-MT (manyetotelliirik) dl¢iisii alinmig
ve alanin jeotermal modeli belirlenmistir. Bu ¢aligmalara ek olarak yapilan hidrojeokimyasal
caligmalar kapsaminda inceleme alanindaki kaynak ve kuyulardan 17 adet su kimyasi ve 5
adet izotop analizi yaptirilmistir.

Planlanan ve biiyiik oranda uygulanan bu ¢aligmalarin tamamui birlikte degerlendirilerek jeo-
termal agidan anomali veren ve potansiyel olusturabilecek alanlar belirlenmistir. Bu ¢aligsmalar
1s181nda s6z konusu alanlarda bir jeotermal sondajin ekonomik olabilirligi ile ilgili yorumlar
yapilabilecektir.

Anahtar Kelimeler: Kayseri, jeotermal, jeofizik, hidrojeokimya
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EVALUATION OF THE ERCIYES VOLCANISM IN TERMS
OF GEOTHERMAL PERSPECTIVE USING GEOLOGICAL,
GEOPHYSICAL AND HYDROGEOCHEMICAL DATA

Serkan Karaca®, Adnan Uslu®, Sultan Bostan®
“MTA Genel Miidiirliigii, Enerji Hammadde Etiit ve Arama Dairesi, 06800, Cankaya, Ankara
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ABSTRACT

Detailed geothermal geology, geophysical-electrical and hydrogeochemical survey studies for
geothermal energy exploration have been done at 6 different Geothermal Resources Explora-
tion License Areas belonging to the General Directorate of MTA located in the southwest of
Mount Erciyes. In addition to this, remote sensing studies were carried out within the scope
of the project to determine hydrothermal alteration, linearity and the areas with temperature
anomalies. The study area comprises the units of Yahyali sequence consisting of shale and
recrystallized limestone formed during the interval of Silurian-Cretaceous, which have been
metamorphosed under greenschist facies conditions (Yellibel formation and Karligintepe for-
mation). The Aladag ophiolite nappe tectonically overlies the Yahyali sequence. The cover ro-
cks uncomformably overlie all these units. The cover rocks consist of volcanic and sedimentary
rocks formed in the Middle Eocene-Quaternary interval.

In the field, geothermal fluids with low and medium temperatures were obtained via drillings
for different purposes by the private sector in the previous years. However, there has not been
any investigation work directly for the geothermal energy exploration.

Detailed geothermal geology studies have been done within the project of “Explorations for
geothermal energy in and around Kayseri” by MTA General Directorate in 2015. The studies
were carried out in a field of 850 km? that has 6 different license areas between Incesu and
Yesilhisar (Kayseri). In addition to the geological studies, 135 different geophysical-VES (Ver-
tical Electrical Sounding) and 99 different geophysical-MT (magnetotelluric) measurements
were performed in the license fields. In addition to these studies, 17 different chemical analy-
ses of water and 5 different isotope analyses were made within the scope of hydrogeochemical
studies in source and wells in the fields.

By evaluating all the studies that have been planned and mostly applied, the areas that display
anomalies and have potentials in terms of geothermal aspects were specified. In the light of
these studies, interpretations on the economy of the geothermal sounding on the areas in qu-
estion will be able to be made.

Keywords: Kayseri, geothermal, geophysics, hydrogeochemistry
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MENDERES MASIFi KITASAL RiFT ZONLARINDA
BULUNAN AKTIiF JEOTERMAL SISTEMLER

Nevzat Ozgiir
Siileyman Demirel Universitesi Miihendislik Fakiiltesi, Isparta

(nevzatozgur@sdu.edu.tr)
oz
Avrasya ve Afrika plakalar1 arasinda bulunan Dogu Akdeniz’in tektonik konumu dogrudan
Anadolu ve Ege mikroplakalari tarafindan belirlenmektedir. Bu plaka tektonigine bagimli ge-
lisme Oligosen-Erken Miyosen zamaninda Menderes Masifinde sikisma ile birlikte bir yiik-
selmeye neden olmaktadir. Daha sonra Orta ve Ge¢ Miyosen zamaninda gerilme tektonigine
bagimli olarak masifte D-B ydnlii Biiylik Menderes ve Gediz rift zonlari ile Pliyosen-Pleisto-
sen zamanlarinda Kiigiik Menderes rift zonu meydana gelmis bulunmaktadir. Bu kitasal rift
zonlar1 olusumuna bagli olarak ydrede gok biiyiik sayida aktif jeotermal sistemler, epitermal
Hg, Sb, ve arsenopiritli Au cevherlesmeleri ve Orta Miyosen ve giincel volkanik kayaglar
ile ortaya ¢ikmaktadir. Aktif jeotermal sular, epitermal Hg, Sb, ve arsenopiritli Au cevher-
lesmeleri ve Orta Miyosen-Giincel volkanik kayaglar1 daha ¢ok D-B yonlii kitasal rift zonu
faylarina ¢apraz olarak onlar kesebilen KD-GB ve/veya KB-GD faylara bagli olmaktadir.
Calisilan alanda ilk olusan D-B yonlii rift zonlar1 faylarinin genel olarak sikisma tektonigine
bagli olarak gelismesi ve buna bagli olarak iki genlesme tektonigine bagli olarak gelisen rift

zonu arasindaki yiikselme daha sonra KD-GB ve/veya KB-GD ¢apraz faylarinin olusumuna
yol agmig bulunmaktadir.

Menderes Masifinde bulunan Biiyiik Menderes rift zonunda bazaltik andezit ve andezit ile mu-
gearit ve trakiandezit, Kii¢iikk Menderes rift zonunda bazaltik andezit ve andezit ve Gediz rift
zonunda havaiit ve mugearit petrografik ve petrokimyasal olarak belirlenmistir. Bu volkanik-
lerden 6zellikle Denizli yoresindekiler 6,16 +0,25,4,88 2,19, 6,28 + 0,48 ve 6,00+ 1,54 my ile Ust
Miyosen-Alt Pliyosen yasina dahil edilebilir. Kiiciik Menderes rift zonunda bulunan Karaburg volkanikleri
15,0+0,2 my Rb/Sryast ve Yenisehir volkanikleri 16,7 +0,5 my K/Ar yasi vermekte olup bu volkaniklerin
bu yiizden Orta Miyosene dahil edilmesi gerekmektedir. Gediz kitasal rift zonunda bulunan Kula volkanik-
leri yorede bulunan en geng volkaniklar olup bunlarin en geng yaslart 18.000 yila kadar devam etmektedir

Kizildere, Bayindir ve Salihli ve yakin ¢evrelerinde bulunan jeotermal sular ¢alisma alanin-
daki her bir kitasal rift zonunda bulunan tipik 6rnekleri temsil etmektedir. Burada yiizeyde
bulunan meteorik sularmn bir kismi kayaglar i¢inde siiziilerek 6zellikle karbonatli kayaglardan
olusan rezervuarlara ulagmaktadir. Calisma alaninda bulunan rezervuar kayaglari igerdikleri
sularla birlikte derinde bulunan volkanik isiticilar tarafindan isitilmaktadir. Sicak magmadan
gelen CO2, SO,, HCI, H2S, HB, HF ve He gibi magmatik ugucular da sicak su rezervuari-
na ulagmaktadir. Burada kayaglar, gazlar ve sirkulasyona ugrayan jeotermal sular arasinda
dengelenme kosullar1 ayarlanmaktadir. Yukartya dogru yiikselen sular daha ¢ok CO,, H,S ve
HCI igermektedir. Hidrotermal kdkenli konveksiyon akimi isinan jeotermal sulari diisiik olan
yogunluklar1 nedeniyle yeryiiziine ¢ikmasini saglamaktadir. Bu sicak sular boylece tektonik
zay1f zonlar lizerinden yeryiiziine gelerek kendilerini sicak su kaynaklari, su buharlar sicak
gaz cikislar olarak gostermektedir.

Anahtar Kelimeler: Menderes Masifi, kitasal rift zonlari, hidrojeolojik modelleme
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ACTIVE GEOTHERMAL SYSTEMS IN THE CONTINENTAL
RIFT ZONES OF THE MENDERES MASSIF

Nevzat Ozgiir
Stileyman Demirel University, Faculty of Engineering, Isparta
(nevzatozgur@sdu.edu.tr)

ABSTRACT

The tectonic position of the eastern Mediterranean area between the Eurasian and African
plates is controlled by the Anatolian and Aegean micro plates. This plate tectonic development
results in the uplift of the Menderes Massif showing a dome shaped structure due to compressi-
onal tectonic features from Oligocene to Middle Miocene. From Early to Middle Miocene, the
continental rift zones of the Biiyiik Menderes, the Kiiciik Menderes and the Gediz were formed
by extensional tectonic features, which strike E-W generally and are represented by a great
number of thermal waters, epithermal Hg, Sb, and Au mineralizations, and volcanic rocks of
Middle Miocene to recent age. The thermal waters, epithermal Hg, Sb, and arsenopyrite-Au
mineralizations are related to faults diagonal to the general strike of the rift zones, and elon-
gated preferentially NW-SE and/or NE-SW. These faults are probably generated by compressi-
onal tectonic stress that leads to the deformation of uplift between two extensional rift zones.

In the Menderes Massif, basaltic andesite, andesite, mugearite and trachyandesite in the rift
zone of the Biiyiik Menderes, basaltic andesite and andesite in the rift zone of the Kii¢iik Men-
deres and hawaiite and mugeaite in the rift zone of the Gediz have been determined petrograp-
hically and petrochemically. The volcanics in the rift zone of the Biiyiik Menderes show ages
ranging from 6.00 £ 1.54 to 4.88 = 2.15 Ma and can be assigned to Late Miocene to Early
Pliocene. In the rift zone of the Kiigiik Menderes, the volcanics have ages of 15.0 + 0.2 Ma in
Karaburg¢ (Rb/Sr age) and 16.7 = 0.5 Ma in Yenisehir (K/Ar age) and are of Middle Miocene.
The Kula volcanics in the rift zone of the Gediz have an age up to 18.000 Ka.

The thermal waters of Kizildere, Bayindir, and Salihli rvepresent typical examples of active
geothermal waters in the investigated area. The meteoric waters in the drainage area perco-
late at fault zones and permeable clastic sediments into the reaction zone of the roof area of a
magma chamber situated in a probable depth of up to 5 km where meteoric fluids are heated
by the cooling magmatic melt and ascend to the surface due to their lower density caused by
convection cells. The volatile components of CO,, SO,, HCI, H S, HB, HF, and He out of the
magma reach the geothermal water reservoir where equilibrium occurs between altered rocks,
gas components, and fluids. Thus, the geothermal waters ascend in the tectonical zones of
weakness at the continental rift zones of the Menderes Massif in terms of hot springs, gases,
and steams. These fluids are characterized by high to medium CO,, H,S and NaCl contents.

Keywords: Menderes Massif, continental rift zones, thermal waters, hydrogeological model-
ling
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(074
Bu ¢alismada, Orta Anadolu Volkanik Provensi (OAVP) igerisinde yer alan Nigde, Nevsehir
ve Aksaray ilerinin jeotermal kaynak potansiyelinin belirlenmesi amaglanmistir. Tiirkiye’de
bulunan Kapadokya volkanik zonundan jeotermal akigkanlar, yilizey sulari ve altere kayag or-
nekleri derlenmistir. Elde edilen veriler ile alanin jeokimyasal ve hidrojeokimyasal 6zellikleri

yorumlanmig ve bu sonuglara bagli olarak alanda bulunan jeotermal sistemlerin hidrotermal
alterasyon iliskisi ortaya konulmustur.

Kapadokya jeotermal provensi olarak adlandirilan bu alan icerisinde tektonik hatlarla kontrol
edilen iki farkli jeotermal system bulunmakta ve iki sisteme ait besi aktif ikisi potansiyel ol-
dugu diisiiniilen toplam yedi adet jeotermal alan tespit edilmistir. Bu sistemler; Tuzgdlii Fay
Zonu ile Kegiboyduran-Melendiz Fay1 arasinda kalan alanda bulunan jeotermal sistem ve Ke-
¢iboyduran-Melendiz Fay1’nin kuzeyinde bulunan jeotermal sistemlerdir.

Nadir toprak element (NTE) kompozisyonlari jeotermal akiskan, ylizey sulari ve altere ka-
yaclarin kullaniminda karigim ve su-kayag etkilesimlerinin arastirilmasinda kullanigh bir
yontemdir. Jeotermal akiskan, ylizey sulari ve ¢okelimlerin NTE kompozisyonlari, sicakligin
akiskan drneklerdeki NTE farklilasmasinda 6nemli bir etkisi oldugunu belirtmektedir. Eu ve
Ce anomalileri (Eu/Eu*, Ce/Ce*) bazi 6rneklerde goriiniir olabilir ve bununla iliskili olarak
jeolojik ana mineraller tarafindan Eu ve Ce bolluklar1 kalitsalda olabilir veya su-kayag etkile-
simi boyunca bu elementlerin farklilagmalari olusmus olabilir. Calisma alanina ait altere kayag
numunelerinin ve ayni lokasyonlardan derlenen su numunelerinin NTE ve itriyum jeokimyasi
sonuglari, her bir sistemin kendi i¢erisinde olduk¢a benzer 6zellikleri oldugunu ve ayni lokas-
yona ait su ve kaya¢ orneklerininde ayni1 anomalileri verdikleri ortaya koymustur. Dolayisi
ile sistem icerisindeki hidrotermal akigkanin yiizeye ulastig1 ve yiizey kayaglarla etkilesime
girdikleri saptanmuistir.

Jeolojik, jeokimyasal, hidrojeokimyasal ve jeofizik verilerin birlikte degerlendirilmesi ile
olusturulan Kapadokya Jeotermal Provensine ait kavramsal jeotermal modele gore; alandaki
jeotermal kaynaklar birincil ve ikincil tektonik kusaklar tarafindan kontrol edilmektedir. Ay-
rica, Paleozoyik-Mesozoyik yasli mermer ve gnayslar sistemin hazne kayasini, Geg Kretase
yasli gabro/granodiyorit sokulumlari, jeogradyan ile bdlgesel tektonik sonucu gelisen muhte-
mel bir kabuk incelmesi ile ylizeye yaklasan 1s1 akilari sistemin 1s1 kaynagimi ve Kapadokya
volkanitlerine ait tiif ile ignimbiritlerde sistemin ortii kayasini olusturmaktadir.

Tiim bu c¢alismalara gore, alanda 6nemli bir jeotermal potansiyel bulundugu goriilmektedir.
Caligsma alaninda bulunan jeotermal sistemin rezervuar veya hazne kayasi ile ortii kayasinda
herhangi bir sorun bulunmamakta, sistemde jeotermal akiskan problemi bulunmaktadir.

Anahtar Kelimeler: Kapadokya, jeotermal, nadir toprak elementleri, hidrotermal alterasyon
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ABSTRACT

In this study, the geothermal resource potential of Nigde, Nevsehir and Aksaray provinces
located in the Central Anatolian Volcanic Province (CAVP) was aimed to determine. Geother-
mal fluids, surface water, and altered rock samples were collected from the Cappadocia vol-
canic zone in Turkey. The geochemical and hydrogeochemical characteristics of the area were
interpreted using the obtained data and depending on these results hydrothermal alteration
relations of geothermal systems in the field were demonstrated.

There are two different geothermal systems in the area called Cappadocia Geothermal Pro-
vince (CGP), which are controlled by tectonic lines, and a total of seven geothermal fields
including five active and two potential ones were determined. One of these geothermal systems
is located between the Tuzgélii Fault Zone and Kegiboyduran-Melendiz Fault, while the other
is located to the north of Kegiboyduran-Melendiz Fault.

Using the rare earth element (REE) composition of the geothermal fluids, surface waters and
altered rocks is a useful tool in exploration of mixing and water-rock interaction. The REE
composition of geothermal fluids, surface water, and precipitates indicate that temperature
has a strong effect on REE fractionation in the sampled fluids. Eu and Ce anomalies (Eu/Eu*,
Ce/Ce*) are visible in several samples and can be related to the inheritance of Eu and Ce
abundances from geological host materials or to the fractionation of these elements during
water-rock interactions. REE and Yttrium geochemistry results of altered rock samples and
water samples from the same location in study area exhibit that each system has quite similar
features in itself and gives the same anomaly of water and rock samples from the same locati-
on. Hence, it was determined that the hydrothermal fluid in the geothermal system has reached
to surface and interacted with the surface rocks.

According to the conceptual geothermal model of Cappadocia Geothermal Province genera-
ted based on geological, hydrogeochemical and geophysical data, the geothermal resources
in the field area are controlled by primary and secondary tectonic belts. Also, according to
this conceptual geothermal model, the Paleozoic-Mesozoic marble and gneiss constitutes the
reservoir rock. The Late Cretaceous intrusions of granodiorite/gabbro, geogradient and im-
pending heat fluxes to the surface with a possible crustal thinning that developed after the regi-
onal tectonism constitute the heat sources. The tuff and ignimbrites of Quaternary Cappadocia
Volcanics, on the other hand, constitute the seal rock of the geothermal system.

As a result of all these studies, Cappadocia region appears to have a significant geothermal
potential. There are no problems of reservoir or seal rock in the study area, but geothermal
fluid of the system is problematic.

Keywords: Cappadocia, geothermal, rare earth elements, hydrothermal alteration
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Calisma alani tektonik olarak aktif olan Olii Deniz Transform Fay1 ile Anadolu, Arap ve Afrika
plakalarinin iiclii birlesim noktasina yakin bir konumda yer almaktadir. Troodos, Baer-Bassit
ve Semail ofiyolit kusaginin devamui olarak degerlendirilen Kizildag ofiyoliti ile Erzin ofiyo-
litinden ¢ikan diisiik sicakliktaki termal sularin jeokimyasal 6zelliklerini ve kokenini aragtir-
mak, jeotermal potansiyellerini degerlendirmek amaci ile 15 farkli noktadan alinan 30 adet
ornekte major iyon, iz element ve izotop analizleri ile serbest ve ¢0ziinmiis gaz analizleri ya-

pilmistir. Orneklenen sularin beslenimi ile yagis arasindaki iliskiyi arastirmak amaciyla farkli
kotlardaki yagislardan da izotop 6rneklemeleri yapilmistir.

Analiz sonuglarma gore Kizildag ofiyolitinden ¢ikan kaynak sular diisiik stilfat ile magnez-
yum igerigine sahip Na/Ca HCO, ve CaHCO,’l1 sular smifinda yer alirken, Erzin ofiyolitinden
alman sular MgHCO,, CaSO, ve NaCl sular smifinda yer alir. Erzin ofiyolit sulari, serpantin-
lesmenin egemen oldugu ve pH degerinin 12.15’e kadar yiikseldigi, redoks potansiyelinin ise
-870 mV’lara kadar diistiigii Kizildag hiperalkalin ofiyolit sularinin aksine asidik 6zelliktedir.

Kizildag ofiyolitlerinden alinan sular, izotopik olarak Dogu Akdeniz Dogrusu iizerinde yer
alirken, kuzeyindeki Erzin’den alinan 6rnekler ise yerel meteorik dogru iizerindedir. Kizildag
ofiyolitlerinden ¢ikan diisiik sicaklikli sulardaki gazlar genel olarak kabuksal kokenli ve abi-
yojenik olup %10-20 arasinda degisen diisiik oranlarda mantosal katkiya sahiptir. Serpantin-
lesmenin egemen oldugu Kizildag Ofiyolitlerinden ¢ikan gazlar baglica CH,, H, ve N, iken,
Erzin ofiyolitlerinden alinan sularda ise CO, daha yiiksek, Erzin-Gokdere’den alman 6rnekte
ise CH, yiiksektir. Mantosal katki miktarlar1 Erzin aktif fay1 uzantisindaki abiyojenik kokenli
Erzin-Gokdere 6rnegi (A71) ve Diizici-Iskenderun aktif fay zonu yakinindan alinan 6rnekte
(A34) artig gostermektedir (sirasiyla, %48 ve %83). Jeotermal potansiyel agisindan, drnek-
lerdeki silis igerigine bagl olarak hesaplanan tahmini rezervuar sicakliklari ise Kizildag ofi-
yolitlerinde 50-78 °C araliginda degisirken, Erzin civari i¢in bu sicakliklar 60-160 °C arasinda
degismektedir.

Anahtar Kelimeler: Kizildag ve Erzin ofiyolitleri, Hatay, su ve gaz jeokimyasi, jeotermal
potansiyel

* Bu galisma TUBITAK 111Y090 nolu proje tarafindan desteklenmistir.
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ABSTRACT

The study area is close to the tectonically active Dead Sea Transform Fault and the triple-jun-
ction point of Anatolian, Arabian and African plates. In order to investigate geochemical cha-
racteristics and the origin of thermal waters from Erzin (Hatay) and Kizildag ophiolite bodies,
which are considered as an extension of the peri-Arabian ophiolite belt, major ions, trace
elements, dissolved gas and isotope analyses were performed on 30 samples collected from
15 different locations. Furthermore, samples from rainfall at different altitudes were collected
and analyzed for isotopes to determine the recharge areas of the groundwater samples in the
study area.

Based on the analytical results, the water samples from the Kizildag ophiolite can be classified
as low sulphate and magnesium content Na/Ca HCO ,and CaHCO,type, while the waters from
Erzin ophiolite are of MgHCO,, CaSO,and NaCl type. The Erzin ophiolite waters display
acidic features contrary to the Kizildag hyperalkaline ophiolite waters with the pH=12.15 and
very low redox potential (down to -870 mV).

The waters from the Kizildag ophiolite body isotopically plot on the EMMWL, whereas the
Erzin ophiolite waters, further north, fall on the LMWL. The gasses in low-temperature waters
of the Kizildag ophiolite are CH , H, and N,dominated and generally of abiogenic and crustal
origin, with a low mantle contribution for helium in the range from 10 to 20 %. While CO, is
abundant in the most Erzin ophiolite waters, abiogenic CH is the dominant gas in the waters
of Gokdere (Erzin). Mantle contribution for helium increases for the abiogenic originated
Erzin-Gokdere sample (A71) located on the extension of Erzin active fault and sample (434)
which is close to Duzici-Iskenderun active fault zone (48% and 83%, respectively). With respe-
ct to the geothermal potential, the estimated reservoir temperatures were calculated by using
silica geothermometry that varies between 50-78 °C for the waters from the Kizildag ophiolite
and 60-160 °C for those of Erzin ophiolite.

Keywords: Kizildag and Erzin ophiolites, Hatay, water and gas geochemistry, geothermal
potential

* This study was supported by TUBITAK project No. 111Y090.
175






JEOTERMAL ENERJI
Geothermal Energy

Poster/Posters



69. Tiirkiye Jeoloji Kurultay: 11-15 Nisan/April 2016 69" Geological Congress of Turkey

SIRNAK ILI’NIN JEOTERMAL ENERJI POTANSIYELININ
DEGERLENDIRILMESI

Yakup Anit*

aSurnak Universitesi, Sirnak Meslek Yiiksekokulu Madencilik ve Maden Cikarma Boliimii,
Sondaj Programi

(vakupanit@hotmail.com)
oz

21.yy’da gelisen sanayi ve teknoloji karsisinda ve artan diinya niifusundan dolay1 iilkemizde
ve diinyada enerjiye olan ihtiyag artis gostermektedir. Giiniimiiz diinyasinda enerji ihtiyacinin
biiyiik bir kismui fosil kaynakli enerji {irlinleriyle karsilanmaktadir. Tiikenilebilir tiirdeki fosil
enerji kaynaklarinda azalma ve bazi kaynaklarin yol agtig1 ¢evresel sorunlar, yeni ve yenile-
nebilir enerji kaynaklarint arama ¢abasina itmistir. Jeotermal enerji de bu kaynaklar arasinda
yenilenebilir, gevreci ve disa bagimli olmadan kullanilabilecek bir kaynak tiiriidiir.

Tiirkiye jeotermal kaynaklart bakimmdan diinyanin sayili iilkeleri arasinda yer almaktadir.
Gilineydogu Anadolu Bdlgesi jeotermal kaynaklar acisindan dnemli bir yere sahiptir. Giiney-
dogu Anadolu Boélgesinde Diyarbakir (Cermik), Batman (Taslidere), Siirt (Billoris), Sirnak
(Hista ve Ziimriitdag), Sanlurfa (Karaali), Mardin (Dargecit-Germav), Adryaman (Tilek) ve
Gaziantep (Kartalkdy)’te jeotermal kaynaklar bulunmaktadir. Bu bildiride, Sirnak ilinin Giig-
lilkonak il¢esine bagli Hista Jeotermal kaynaklar1 incelenecektir. Jeotermal kaynagin bulun-
dugu alanin jeolojisi, suyun kimyasal ve fiziksel 6zellikleri {izerinde durulacaktir.

Anahtar kelimeler: Jeotermal, yenilenebilir enerji, Giiglitkonak
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ABSTRACT

The developing industry and technology in the 21st century as well as growing world populati-
on has resulted in increase in the need of energy. Today, a large part of the energy requirement
is met from fossil-based energy products. The decrease in the exhaustable type fossil energy
resources and environmental problems resulting from some resources have led to seek new
and renewable energy sources. Among these sources, geothermal energy is a resource that
is renewable, environmentally friendly and can be used without being dependent on outside
sources.

Turkey is one of the important countries in the world in terms of geothermal resources. The
Southeastern Anatolia Region has a significant place in terms of geothermal resources. Within
the Southeast Anatolia Region, Diyarbakir (Cermik), Batman (Tashdere), Siirt (Billoris), Sir-
nak (Hista and Ziimriitdag), Sanlurfa (Karaali), Mardin (Dargegit-Germav) Adiyaman (Tilek)
and Gaziantep (Kartalkoy) provinces have geothermal resources. In this study, the geothermal
resources of Hista, which is located within the Giigliikonak district of Sirnak province, will be
examined. The main emphasis will be given to the geology as well as the chemical and physical
properties of water in the geothermal area.

Keywords: geothermal, renewable energy, Giicliikonak
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Bu calisma kapsaminda Pamukkale (Denizli) ve yakin c¢evresi jeotermal sularinin hidroje-
olojik, hidrojeokimyasal ve izotop jeokimyasal 6zellikleri incelenmistir. Caligma alaninda,
jeolojik olarak Menderes Masifine ait metamorfik kayaclar ile Mesozoyik, Pliyosen ve Kua-
varterner yaslt kayaglardan olugmaktadir. Stratigrafik olarak Paleozoik yasli Menderes Masifi
Metamorfikleri (igdecik Formasyonu), Neojen yash Kizilburun Formasyonu, Sazak Formas-
yonu, Kolonkaya Formasyonu ve Tosunlar Formasyonu bulunur. Calisma alan1 ve yakin ¢ev-
resinde Paleozoyik yasli mermerler, Mesozoyik yash kirectaslari ve Pliyosen yash aliivyon
ve travertenler gecirimli kaya¢ gorevini tistlenirken hidrojeolojik olarak énemli rol oynamak-
tadir. Calisma alaninda Sazak Formasyonu ve Menderes Masifi Metamorfikleri (Igdecik For-
masyonu) jeotermal sularin rezervuar 6zelligini gosterirken, Altivyon soguk sularin haznesini
olusturur. Menderes Masifine ait sistler, Kolonkaya, Kizilburun ve Tosunlar Formasyonlari
gecirimsiz taban kayaci ve ortii kayaci rolii istlenmektedir.

Caligma alaninda ti¢ farkli sicak su lokasyonundan su 6rnekleri alinmigtir ve alinan bu 6rnek-
lerde katyon ve anyon analizleri yapilmistir. inceleme alaninda esas kaynak sulari yaklasik
35°C sicakliga sahip olup genel olarak Ca-Mg-HCO, tipi sular olarak adlandirilabilir. Pa-
mukkale ve yakin gevresi jeotermal sulart Ca>Na+K>Na baskin katyonlar ve HCO,>SO >CI
baskin anyonlar olarak siniflandirilabilir. Inceleme alanindaki jeotermal sular CI-SO,-HCO,
iicgen diyagramina gore magmatik 1sitict tarafindan 1sitilmis sular sinifina girmektedir. Siil-
fat iceriginin yliksek oldugu da goézlenmektedir. Calisma alanindaki sicak sulara jeokimyasal
termometre analizleri uygulanmis ve ortaya ¢ikan diyagramlarda sicak sularin belli bir kis-
minin kismi dengelenmis sular sinifina girdigi bir kisminin ise ham sular sinifina girdikleri
saptanmustir. Tiim jeotermometre sonuglar: ve mevcut kuyularin rezervuar sicakliklari birlikte
degerlendirildiginde jeotermal sularin rezervuar sicakliklar1 160- 250°C arasinda olarak goz-
lenmektedir. Termal sularin 6*H degerleri -61,9 ile -51,8 arasinda degisirken, 6'%0 degerleri ise
-9,23 ile -5,84 arasinda degisim gostermektedir.

Anahtar Kelimeler: Bati Anadolu Bolgesi, Biiyiik Menderes rift zonu, Pamukkale, jeotermal
sular, hidrojeolojik modelleme, travertenler
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ABSTRACT

In this study, hydrogeological, hydrogeochemical and isotope geochemical features of geot-
hermal waters in Pamukkale (Denizli) and environs were investigated. The study area is com-
posed of the Paleozoic metamorphic rocks of Menderes Massif, Mesozoic limestones, Eocene,
Pliocene and Quaternary sediments. Stratigraphically, the Paleozoic Menderes Massif meta-
morphics (fgdecik Formation), Piocene Kizilburnu Formation, Sazak Formation, Kolonkaya
Formation and Tosunlar Formation are found in the region. The Paleozoic marbles, Mesozoic
limestones and Pliocene alluvium and travertine serve as the permeable rocks and play an
important role from the view of hydrogeological points in the study area. The Sazak Formation
and Igdecik Formation of Menderes Massif in the study area show the features of reservoir
rock of the geothermal waters, whereas the alluvium forms the aquifer of cold groundwaters.
The schists of the Menderes Massif, Kolonkaya Formation, Kizilburun Formation and Tosun-
lar Formation are the important impermeable basement and cap rocks in the investigation
area.

Cation and anion analyses were performed on water samples collected from three different
locations in the study area. The main source of water in the study area with temperature ap-
proximately 35°C can be considered as Ca-Mg-HCO, type exchange waters in general. The
thermal waters in Pamukkale and environs waters are of Ca>Na+K>Mg as dominant cations
and HCO>SO > Cl as dominant anions. According to CI-SO-HCO, triangular diagram,
geothermal waters in the study area fall into the area of magmatic vapor and steam-heated
waters. High sulphate contents are observed. Geochemical thermometer analyses were app-
lied on the thermal waters, and the resulting diagram shows that some thermal waters fall in
partial offset class waters, while some are classified as raw water class waters. When all ge-
ochemical thermometer results and reservoir rock temperatures of the geothermal waters are
evaluated together, the existing well temperature is observed between 160-250°C. 6’H value
of the thermal waters ranges from -61.9 to -51.8, while 6"°O values vary from -9.23 to -5.84.
Tritium contents of the thermal waters in the study area are between 0.7 and 3.3 TU. In this
case, the mixing ratio of cold water in the hot waters of the investigation area is quite small
or almost never.

Keywords: Western Anatolia, the rift zone of the Biiyiik Menderes, Pamukkale, thermal waters,
hydrogeological modeling, travertines
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0z

Enerji kavrami, diinyanin en énemli sorunlarindan biridir. Ulkenin sahip oldugu fosil kaynak-
lar1 enerji ihtiyacini karsilayacak diizeyde degildir, bu kaynaklarin ¢evreye ve atmosfere verdi-
gi kirlilik gibi etkenler insanlar1 yenilenebilir enerji kaynaklarini kullanmaya yonlendirmistir.
Yenilenebilir enerji, doganin kendi evrimi i¢inde, bir sonraki giin aynen mevcut olabilen bir
enerji kaynagini ifade etmektedir. Jeotermal enerji, su enerjisi, giines enerjisi, riizgar giicii ve
biyokiitle enerjisi en dnemli yenilenebilir enerji kaynaklaridir.

Jeotermal enerji, yerkabugu i¢inde erisilebilir derinliklerdeki gegirimli kayagclarin i¢inde bu-
lunan 1s1 enerjisidir. Ekonomik 6nemdeki jeotermal enerji birikimi, sicakligi 40°C — 380°C
arasinda olup, 3000 metreye kadar olan derinliklerde gecirimsiz kayalar altinda yer alan, ge-
¢irimli hazne kayalar i¢inde bulunmaktadir. Tiirkiye, Alp- Himalaya orojenik kusaginda bu-
lunmaktadir ve bunun sonucu olarak da Miyosen veya daha geng grabenler gelismistir. Bu
fay hatlar1 boyunca tilkede olduk¢a fazla dogal sicak su akigi mevcuttur. Tiirkiye, Jeotermal
kaynaklarin bollugu bakimindan diinyanin ilk yedi iilkesi arasindadir. Bu kaynaklarin etkili bir
sekilde kullanilmasi sadece enerji teminini saglamaya katkida bulunmayacak ayni zamanda
yeni bir is sahasiin olusmasina yardimci olacaktir. Bugiine kadar jeotermal kaynaklari, yiik-
sek sicaklikli (180°C—-380°C), diisiik ve orta sicaklikli (25°C-180°C) olmak tizere arastiriimis;
bunlardan yiiksek sicaklikli jeotermal kaynaklar, elektrik enerjisi eldesi disinda kalan alan-
larda kullanilmistir. Ancak 6zellikle ileri iilkelerde yapilan yeni arastirmalar, diisiik ve orta
sicaklikli kaynaklardan da elektrik enerjisi {iretilebilecegini ortaya koymaktadir. Bu nedenle,
jeotermal enerji kaynaklarindan elektrik enerjisi iiretilmesi konusunda sinirlamalar ortadan
kalkmus, elektrik enerjisi iiretim sicakligi 80°C’ye kadar inmistir.

Son yillarda Analitik Ag Siireci (ANP)’ni 6zelikle se¢im ve karar problemlerinin ¢dziimiinde
¢ok yayin olarak kullanildigim gérmekteyiz. Oncelikli olarak segim problemini etkileyen ana
kriterler ve her bir ana kriterin alt kriterleri ve alternatifier belirlenerek ag modeli olusturul-
maktadir. Sonraki agamada ise, ana kriterler ve alt kriterler arasindaki etkilesimler belirlen-
mektedir. Kriterlerin her bir alternatif secenegi dikkate alinarak ikili karsilagtirmalarinin ta-
mamlanmasiyla, alternatiflerin aldiklar1 puanlar elde edilmekte ve se¢im karar1 verilmektedir.
Bu calismada yenilenebilir enerji kaynaklarindan biri olan jeotermal enerji tesislerinde yer
secimi problemi ele alinmistir. Problemin ¢oziimiinde ¢ok 6l¢iitlii karar verme tekniklerinden
ANP kullanilmigtir. Kurulus yeri se¢imine etki eden; jeolojik, jeotermal kaynak ozellikleri,
ekonomik ve politik faktorler gibi ana kriterler ve alt kriterleri esas alinarak aday bolgeler de-
gerlendirilmis en uygun olanin belirlenmesi saglanmistir. Yapilan ¢aligma iilkemizde kurulma-
st diigiiniilen yenilenebilir enerji kaynaklari tesislerinin yer segimi i¢in yol gosterici olabilecegi
diistiniilmektedir.

Anahtar Kelimeler: Santral yeri secimi, ¢ok kriterli karar verme, analitik ag siireci
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ABSTRACT

Sustainability of energy is one of the most important issues of the world. The fossil sources of the
country are not enough to meet the need. The environmental and air pollution of these sources
have made people to use renewable energy sources. Renewable energy is the kind of energy that
occurs as the same in the next day within the natural cycle process. Geothermal energy, hydro-
power, solar energy, wind power and biomass energy are the major renewable energy sources.

Geothermal energy is called the heat energy that exists in permeable rocks at accessible dep-
ths within the crust of the earth. Geothermal energy that is economically important has a
temperature between 40°C - 380°C and exists in impermeable rocks depths up to 3000 meters
located beneath the reservoir rocks. Turkey is located in the Alpine- Himalayan orogenic belt,
and the Miocene or younger grabens have been developed as a result of this orogenesis. Along
these fault lines, there is a great deal of natural hot water flow in the country. Turkey is placed
among the first seven countries in terms of the abundance of geothermal resources all around
the world. The effective use of these resources will contribute to not only security of energy
supply but also help the formation of new employment areas. Until now, geothermal resources
have been investigated as high-temperature (180°C - 380°C), low- and medium-temperature
(25°C - 180°C); these high -temperature geothermal resources have been used in other are-
as outside the production of electricity. However, current research carried out in developed
countries in particular reveals that low- and medium-temperature sources can produce electri-
cal energy. Therefore, this has eliminated the restrictions on the production of electricity from
geothermal energy sources and enabled electricity to be generated up to 80° C.

In the recent years, it is seen that Analytic Network Process (ANP) is widely used in solving the
problem of selection and decision in particular. First of all, by determining the main criteria
and sub-criteria of each of the main one and alternatives which have an impact on the prob-
lem of selection, a network model is created. At the next stage, interaction between the main
criteria and sub-criteria is determined. By considering an alternative option of the criteria and
completing each pairwise comparison, scores of alternatives are obtained and the selection
is decided on. This study handles the problem of selection of a plant location for geothermal
energy as one of the renewable energy sources. As one of the multi-criteria decision-making
techniques, ANP is used in solving the problem. Candidate institutions have been evaluated
according to the main and sub-criteria (such as, geology, features of geothermal resource,
economy and politics) affecting the selection of the site, and the most appropriate one has
been determined. Our study is thought to shed on light on the choice of a location for future
renewable energy plants in our country.

Keywords: Selection of the location of power Plant, multi-criteria decision making, analytic
network process
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Giivendik-Malgagemir arasinda bulunan calisma alan1 Sultanhisar ilge sinirlart iginde Biiytik
Menderes kitasal rift zonunun orta kisminda bulunur. Burada jeolojik istif Paleozoyik yasl
Menderes masifi metamorfik kayaclari ile Orta Miyosen, Pliyosen ve Kuvaterner yaslt tortul
kayaclardan olugsmaktadir. Calisma alaninda temel kayaclar gnayslardir ve bunlar tedrici ola-
rak mikasistlere gecerler ve bazen de mermerleri orterler. Bu yiizden onlar iizerinde ortii kaya-
c1 gorevi Ustlenirler. Mermerler sahada oldukg¢a yaygin olup ince kalsit damarli, erime bosluk-
lu, yer yer dolomitik ve bazen muskovit ve serizit arakatkilidirlar. Metamorfizma dolayisiyla
karst bosluklar1 disinda gézeneklilik tamamen ortadan kalkmigtir. Buna karsin yogun tektonik
olaylar nedeniyle kayaclardaki ge¢irimlilik artmig ve bdylece kayanin rezervuar kayag 6zelligi
artmistir. Calima alanininda temeli olusturan metamorfik kayaclar Orta Miyosen yash alttan
iiste dogru ¢akiltasi, kumtasi, miltas1 ve kiltasi olarak ardalanan tortullar tarafindan uyumsuz
olarak ortiilmektedir. Sonuncular da yine uyumsuz olarak Pliyosen yasl tortullar tarafindan
ortiilmektedir. Bu tortullar kiltasi, killi kirectasi ve kumtasi ardalanmasi seklindir. Kuvaterner-
de Pliyosen ¢okelleri iizerine uyumsuz olarak az tutturulmus cakiltasi, kumtasi, ¢akil, blok, kil,
kum ve mil karigimindan olusan aliivyon, yama¢ molozu ve travertenler gelmektedir,

Hidrojeoljik olarak ¢alisma alaninda Salavatli, Giivendik ve Malgagemir olmak {izere 3 (ii¢)
sicak su kaynagi bulunmaktadir. Bunlar D-B dogrultulu Biiylik Menderes rift zonu faylarinin
denetiminde beslenen ve K-G dogrultulu faylarla sinirlanan alanda bulunmaktadir. Arastirma
alaninda Salavatli ve yakin ¢evresinde agilan arastirma, iiretim ve geri basma kuyulart disinda
Malgacemir-Giivendik arasinda 850 m derinlige kadar ulasan 2 (iki) adet sondaj kuyusu agil-
mistir. Bunlardan biri 140 “C sicakliga ve 40 /s debiye sahip bulunmaktadir. Bu yiizden (1)
calisilan alanin jeolojisi giincellenmis, (2) 6zellikle sicak sular ile etkilesimi olan rezervuar
kayaglarinin petrografik tanimi yapilmis, (3) bu rezervuar kayaglariin kayag-sicak su etkilesi-
minden hasil olan hidrotermal alterasyon mineralojisi yogun kaya¢ mikroskop calismalari ile
ortaya cikarilmis (4) acilan kuyudan alinan su 6rneklerinde hidrojeokimyasal ve izotop jeo-
kimyasal 6zellikler arastirmis ve (5) agilan kuyu baz alinarak burada bulunan jeotermal sular
hidrojeolojik olarak modellenmistir.

Anahtar kelimeler: Menderes Masifi, Bliyiik Menderes rift zonu, Malgegemir, jeotermal su-
lar, hidrojeolojik modelleme
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ABSTRACT

The study area between Giivendik and Malgagemir is located within the boundaries of town
of Sultanhisar in the middle part of the continental rift zone of the Biiyiik Menderes. The
geological sequence in the investigated area consists of Paleozoic metamorphic rocks of the
Menderes Massif and Middle Miocene, Pliocene and Quaternary sediments. The basement
rocks in the area are the gneisses that pass to the mica schists gradually, and cover the marbles
in some places. Therefore, the gneisses can be considered as cap rocks. The marbles in the field
are widespread and show calcite veins, karst holes, dolomitic composition and intercalated
with muscovite and sericite. Due to metamorphism, the porosity in these rocks has disappeared
with the exception of karst holes. In comparison, the permeability of the rocks increased due
to intense tectonics so that the reservoir features of the rocks increase. Stratigraphically,
the metamorphic basement rocks in the investigated area are unconformably overlain by
an intercalation of conglomerate, sandstone, siltstone and claystone. The last sequence is
unconformably overlain by Pliocene sediments consisting of an alternation of claystone, clayey
limestone and sandstone. In Quaternary, alluvium composed of conglomerate, sandstone,
gravel, sand, block, clay and travertines overlie the Pliocene sediments unconformably.

Hydrogeologically, there are 3 (three) hot springs in the area, namely Salavatl, Giivendik and
Malgecemir. These hot springs are fed and developed under the control of the E-W oriented
faults and, it has been limited by the N-S oriented faults. With exceptions of the exploration,
production and reinjection wells in Salavatli and environs, there are 2 (two) wells with a depth
up to 850 m. One of these wells has a reservoir temperature up to 140 °C and a flow rate up
to 40 I/s. Therefore, (1) geological mapping of the working area has been updated, (2) the
reservoir rocks having an interaction with thermal waters were determined petrographically,
(3) hydrothermal alteration in connection with water-rock interactions was revealed by rock
microscopic investigations, (4) hydrogeochemical and isotope geochemical features of the
thermal waters from the locations in the investigated area were clarified comprehensively and
(5) thermal waters in the study area were modelled.

Keywords: Menderes Massif, the rifi zone of the Biiyiik Menderes, Malgecemir, thermal waters,
hydrogeological modelling
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Bu calisma Kursunlu (Salihli, Manisa) ve yakin ¢evresi jeotermal sularinin hidrojeolojik hid-
rojeokimyasal ve izotop jeokimyasal 6zelliklerini inceleyen tez ¢aligmasidir. Calisma alani
Bat1 Anadolu Bolgesinde Gediz Grabeninde bulunur. Deniz seviyesinden 228 metre yliksek-
likte 38°27°02.5” K enlem 28°06°55.0” D boylamlarindadir. Bélgenin temelini Menderes
masifi metamorfitleri olusturur. Bunlarin iizerine bordo renkli konglomera ve kumtaslarindan
olusan Miyosen tortullar1 gelir. Alacali ve bozca renkli miltasi, kumtas1 konglomera ve kiltasi
seviyelerinden olusan Pliyosen ile Kuvaterner yash aliivyonlar en iiste gelirler. Calisma alani-
nin orta kesimlerinde kuvars sistler bulunur. Bol kirik ve catlakli olan bu birim hazne 6zelligi
tagir. Diger hazne 6zelligi gosteren kaya grubu ise porozite ve permeabiliteleri iyi olan Azitepe
mermerleridir.

Caligma alaninda alt1 farkli sicak su lokasyonundan su 6rnekleri alinmistir. Alinan 6rneklerde
katyon ve anyon analizleri yapilmustir. Inceleme alanindaki sicak sular genel olarak Na-HCO,
tipi sular olarak adlandirilabilir. Kursunlu ve yakin gevresi jeotermal sular1 Na+K>Ca>Mg
baskin katyonlar ve baskin HCO,>CI>SO, anyonlar olarak siniflandirilabilir. Inceleme alanin-
daki jeotermal sular CI-SO,-HCO, iiggen diyagramina gére magma kaynag tarafindan 1siti-
lan sular sinifina girmektedir. Caligma alanindaki sularda yapilan Na-K-Mg diyagrami sicak
sularin belli bir kismimin kismi dengelenmis sular sinifina girdigi bir kisminin ise ham sular
smifina girdikleri saptanmistir. Tiim jeotermometre sonuglari ve mevcut kuyularin rezervuar
sicakliklar birlikte degerlendirildiginde jeotermal sularin hazne kaya sicakligi 148 °C 6lgiil-
mistiir. Termal sularin 8°H degerleri -45,9 ile -56,0 arasinda degisirken, 8O degerleri ise
-8,88 ile -5,16 arasinda degisim gostermektedir. 0,8-4 TU olan sularin giincel ve eski sularin
karigimi oldugunu belirtmistir.

Anahtar Kelimeler: Menderes Masifi, Gediz graben zonu, Kursunlu, jeotermal sular, hidro-
jeolojik modelleme
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ABSTRACT

In this study, hydrogeological, hydrogeochemical, and isotope geochemical features of geot-
hermal waters in Kursunlu (Salihli, Manisa) and environs were studied. The investigated area
is located in the Western Anatolia Region, Gediz Graben zones, which is above 228 meters of
sea level and lies on the latitude 38°27°02.5” N and longitude 28°06°55.0" E. The Menderes
Massif Metamorphics lies at the bottom of the area. On top of them, Miocene burgundy cong-
lomerate and sandstone occur. Pliocene and Quaternary alluvium with levels of speckled and
gray millstone, sandstone and conglomerate and claystone stands top of these rocks. In the
middle of the studied area, quartz schists with abundant joints and cracks are present, which
act as an aquifer. The other rocks with reservoir properties are the Azitepe marbles that have
good porosity and permeability.

The samples of thermal waters were collected from six different locations. In these samples,
cations and anions were analyzed. Generally, the geothermal waters in the investigation area
are classified as Na-HCO, type waters. The geothermal waters of Tekkehamam and environs
are identified to be Na+K>Ca>Mg dominant cations and HCO >CI>SO, dominant anions.
According to the diagram of CI-SO -HCO, the thermal waters might have been heated by a
magmatic source due to high contents of sulfates in thermal waters. Geochemical thermometer
analyses were applied to the collected samples in the region. According to the diagram of Na-
K-Mg, a part of the thermal waters can be considered as equilibrated thermal waters, whereas
the others can classified as raw waters. According to the results of geochemical thermometers,
the reservoir temperature of thermal waters is 148°C. The 6’H values of thermal waters are
between -45.9 to -56.0, while 0"*0 values range from -8.88 to -5.16. The tritium contents of
thermal waters are between 0.8 to 4 TU. These results show that there is a mixing between
modern and old waters.

Keywords: Menderes Massif, Gediz graben zone, Kursunlu, thermal waters, hydrogeological
modelling
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Bu ¢aligma Tekkehamam (Denizli) ve yakin ¢evresi jeotermal sularinin hidrojeolojik, hidroje-
okimyasal ve izotop jeokimyasal 6zellikleri inceleyen tez ¢aligmasidir. Calisma alani Biiytik
Menderes ve Gediz ¢okiintlilerinin kesigsim bolgesinin hemen batisinda, Babadag horstunun
kuzey kanadinda ve Biiyiilk Menderes grabeninin giiney kenarinda, yer almaktadir. Calisma
alaninda, stratigrafik olarak Paleozoik yasli Menderes Masifi Metamorfikleri (Igdecik Formas-
yonu), Neojen yash Kizilburun Formasyonu, Sazak Formasyonu, Kolonkaya Formasyonu ve
Tosunlar Formasyonu bulunur. Bunlarin hepsinin iizerinde ise Aliivyon ve Travertenler yiizlek
vermektedir. Calisma alaninda Sazak Formasyonu ve Menderes Masifi Metamorfikleri (Igde-
cik Formasyonu) jeotermal sularin hazne kaya 6zelligini gosterirken, Aliivyon soguk sularin
akiferini olusturur. Menderes Masifine ait sistler, Kolonkaya, Kizilburun ve Tosunlar Formas-
yonlar1 gecirimsiz taban kayaci ve ortii kayaci roli tistlenmektedir.

Caligma alaninda dort farkli sicak su lokasyonundan su 6rnekleri alinmigtir. Alinan 6rnek-
lerde katyon ve anyon analizleri yapilmistir. inceleme alaninda sicak sular genel olarak Na-
SO4-HCO3 tipi sular olarak adlandirilabilir. Tekkehamam ve yakin gevresi jeotermal sular1
Na+K>Ca>Na baskin katyonlar ve HCO3>S0O4>Cl baskin anyonlar olarak siniflandirilabilir.
Inceleme alanindaki jeotermal sular CI-SO4-HCO3 iiggen diyagramina gére magma kaynagi
tarafindan 1sitilan sular sinifina girmektedir. Siilfat iceriginin yiliksek oldugu da gozlenmekte-
dir. Caligma alanindaki sularda yapilan Na-K-Mg diyagrami sicak sularin belli bir kisminin
kismi dengelenmis sular sinifina girdigi bir kisminin ise ham sular smifina girdikleri sap-
tanmigtir. Tiim jeokimyasal termometre sonuglar1 ve mevcut kuyularin rezervuar sicaklikla-
11 birlikte degerlendirildiginde jeotermal sularin hazne kaya sicakliklar1 160-250°C arasinda
olarak gozlenmektedir. Termal sularin 6°H degerleri -61,9 ile -51,8 arasinda degisirken, 6'*0O
degerleri ise -9,23 ile -5,84 arasinda degisim gostermektedir. Calisma alanindaki termal sula-
rin trityum igerikleri 0,7 ile 3,3 TU arasindadir. Bu durumda arastirilan sicak sularda soguk su
karigim oraninin oldukga az oldugu ortaya ¢ikmaktadir.

Anahtar Kelimeler: Bat1 Anadolu Bolgesi, Menderes Masifi, Tekkehamam, jeotermal sular,
hidrojeolojik modelleme
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ABSTRACT

In this study, hydrogeological, hydrogeochemical, and isotope geochemical features of geot-
hermal waters in Tekkehamam (Denizli) and environs were studied. The investigated area is
located in the western part of the intersection area of the Biiyiik Menderes and Gediz rift zones,
in the northern part of Babadag horst and southern part of the Biiyiik Menderes rift zone. Stra-
tigraphically, the Paleozoic metamorphic rocks of the Menderes Massif (Igdecik Formation)
and Neogene Kizilburun Formation, Sazak Formation, Kolonkaya Formation and Tosunlar
Formation outcrop in the study area. In the investigation area, the Sazak Formation and me-
tamorphic rocks of the Menderes Massif (Igdecik Formation) form the reservoir rocks of the
geothermal waters. In comparison, the alluvium forms the aquifer of the cold groundwaters in
the region. The Paleozoic schists of the Menderes Massif, and Neogene Kizilburun, Kolonka-
ya, and Tosunlar formations act as impermeable basement and cap rocks.

The samples of thermal waters were collected from four different locations. In these samples,
cations and anions were analyzed. Generally, the geothermal waters in the investigation area
are classified as Na-SO -HCO, type waters. The geothermal waters of Tekkehamam and en-
virons are identified to be Na+K >Ca>Na dominant cations and HCO >SO >CI dominant
anions. According to the diagram of CI-SO ~HCO, the thermal waters might have been heated
by a magmatic source due to high contents of sulfates in the thermal waters. Geochemical
thermometer analyses were applied to the collected samples in the region. According to the
diagram of Na-K-Mg, a part of the thermal waters can be considered as equilibrated thermal
waters, while the others can be classified as raw waters. According to the results of geochemi-
cal thermometers, the reservoir temperatures of thermal waters range from 160 to 250°C. The
0’H values of thermal waters are between -61.9 to -51.8, while 6'°0 values range from -9.23
to -5.84. The tritium contents of thermal waters are between 0.7 to 3.3 TU. These results show
that there is no mixing with cold groundwaters.

Keywords: Western Anatolia, Menderes Massif, Tekkehamam, thermal waters, hydrogeologi-
cal modelling
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Ulkemizin ekonomik anlamda tek ve ¢ok uzun zamandan beri arastirilan taskdmiirii yataklarini
iceren Zonguldak Havzasindaki Karbonifer yasli kalin istif pek ¢ok ¢alismaya konu olmustur.
Bunun sonucunda da gerek bu istifin ve gerekse bu istifte bulunan kdmiirlerin birgok 6zelligi
bilinmektedir. Ancak bu caligmalar komiir ve/veya istifin belirli bir 6zelligini veya belirli bir
problemin aydinlatilmasini amagladigindan, saglanan bilgi birikimi ve bunlarin uygulamaya
aktarimi sinirli olmustur. Bu bildiride Zonguldak Havzasindaki komiirlii birimlere yonelik ¢a-
ligsmalar toplu olarak biitiinciil bir bakis acisiyla ele alinmis ve bu bakis agisinin arastirilmast
gereken konular ve uygulamalara olabilecek yeni katkilari tartigilmistir. Bu baglamda ¢ogun-
lukla havzaya yonelik kendi ¢aligmalarimizin verileri kullanilmis olmakla birlikte, diger kay-
naklardan da 6nemli 6lgiide yararlanilmistir.

Konu, kdmiir madenciligi ve havzanin hidrokarbon potansiyeli olmak {izere iki ana baslik al-
tinda ele alinmistir. Havzada uzun yillardir siirdiiriilmekte olan yeralti madenciligini ve havza-
nin kémiir potansiyelini dogrudan ilgilendiren konular sunlardir: i) Kémiir Miktari, ii) Yeralt:
Jeolojisi, iii) Damar Korelasyonu, iv) Kémiirlerin Ozellikleri.

Komiir miktari, Karbonifer istifinin yayilimi ve bu istifteki komiir damarlarinin say1 ve kalin-
liklart bilindiginde kolayca hesaplanabilecek bir husus olmasina ragmen, bu konuda énemli
belirsizlikler bulunmaktadir. Havzanin ¢ok kesin olarak belirlenmemis boyutlari, komiirlii bi-
rimlerin yeraltindaki yayilimlari ve yine ¢ok kesin olarak tanimlanmamis komiir damarlarinin
toplam kalinlig1 nedeniyle, komiir miktarinin tam dogru olarak hesaplanmasi miimkiin degil-
dir. Cesitli ¢alismalarda tekrarlana gelen 1,4 Milyar tonluk toplam rezerv ise havzanin bilinen
yiizol¢limii ve ¢ok muhafazakar bir toplam komiir kalinlig1 gozetilerek yapilan bir basit hesap-
lamayla bulunacak miktarla bagdastiriimasi zor bir deger olarak karsimiza ¢ikmaktadir. Ger-
¢ekei bir rezerv i¢in hem komiirlii birimlerin yayiliminin, hem de her birimdeki toplam kémiir
kalinliginin ortaya konmasi gerekmektedir. Bu iki parametre isletmeler ve yakin ¢evrelerinde
bilinmekle beraber, bunlarin disinda ve 6zellikle geng birimlerle ortiilii alanlar ile deniz altin-
da, bu konuda ¢ok sinirli bilgi bulunmaktadir. Bu nedenle de tiim havzanin yeralti jeolojisinin
yeniden ele alinmasi ve giincel veri yonetim ve gorsellestirme teknikleri kullanilarak, yeral-
tinin modellenmesi gergeklestirilmelidir. Kémiirlii birimlerin iki 6nemli orojenezin etkisiyle
asir1 Olgiide deformasyon gecirmis olmalart nedeniyle de havzanin yapisal jeolojisinin yeralti
verileri de gozetilerek yeniden ele alinmasi kagiilmazdir. Bu baglamda dnemi ilk ¢aligmalar-
dan beri vurgulanan, ancak bugiine kadar basarilamayan komiir damarlarinin korelasyonu ko-
nusu da, komiir petrografisi, palinostratigrafi, komiir jeokimyasi, vb. gibi modern yaklagimlar
kullanilarak, artik bagarilmalidir. Komiirlerin 6zellikleri konusunda 6zellikle kisa ve kapsamli
analiz yontemleriyle saptanan teknolojik 6zellikler ocak ve sondajlarda yeterli 6lglide bilin-
mektedir. Bunun yani sira daha siirlt da olsa komiirlesme derecesi ve maseral bilegsimleri igin
de bazi veriler bulunmaktadir. Bu konudaki dar bogaz ise bu verilerin noktasal olarak iiretilmis
olmalari, bu nedenle de havza genelinde ve damar bazinda degisimlerinin bilinmiyor olusudur.
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Komiir ve organik maddece zengin ince taneli kirintili kayalar tiim diinyada 6nde gelen ana ka-
yalarin baginda gelmektedir. Zonguldak Havzasi Karbonifer istifi icerisinde de bu iki ana kaya
tiirii temsil edilmektedir. Arastirma ¢aligmalari, organik maddenin miktar, tiir ve olgunlugunun
1s181inda havzada 6nemli bir ana kaya potansiyelinin bulundugunu gostermistir. Hem komiirler
hem de seyl-kiltast seviyeleri gaz olusturmaya yatkin ¢ok iyi vasifli ana kaya ozelliklerine
sahiptir. Gaz olusumunun kinetik 6zellikleri belirlenerek 100-390 mg HC/gr TOC arasinda
degisen bir potansiyelin varlig1 ve 6l¢iim ve modelleme yardimiyla da ana kayalarin havzanin
belirli kesimlerinde bu miktarlarda gaz olusturabilecekleri bir derinlige kadar gomiildiikleri
saptanmugtir. Kémiirlerin ve seyllerin gaz depolama kapasiteleri olusan gaz miktarlarinin gok
altinda oldugundan gazin 6nemli bir kism1 gerek Karbonifer istifindeki ve gerekse daha geng
birimlerdeki rezervuar kayalari igerisine go¢ etmis ve sartlarin uygun olmasi durumunda da
buralarda birikmis olmalidir. Bu nedenle havzada konvansiyonel gaz sahalarinin bulunmasi
olasidir. Bu olasilik ilgili petrol sisteminin analizi yapilarak degerlendirilmistir.

Zonguldak Havzasi konvansiyonel olmayan enerji kaynaklart agisindan da ilging olanaklar
sunmaktadir. Bu baglamda Koémiir Gazi (CBM) konusu ayrintili olarak ¢alisilmig ve bu po-
tansiyelle ilgili olarak kdmiirlerin petrofiziksel 6zellikleri ile gaz depolama kapasiteleri; ko-
miirlerin biinyesindeki gazlarin miktar ve bilesimleri ile bunlar1 kontrol eden parametreler
saptanmigtir. Kémiir miktarma bagli olarak havzada bulunabilecek yerinde gaz miktari igin
de bir 6ngdriide bulunulmustur. Kémiirlerde 6l¢iilen gaz miktarlar1 havzada 6nemli olabilecek
bir CBM potansiyeli bulundugunu ve bazi kuyularda dogru teknolojiyle olmasa da denenen
iiretim ¢aligmalarinda kuyuya gaz gelisi gézlenmis olmasina ragmen, havzada dogru teknoloji
(suyla ¢atlatma) kullanilarak CBM f{iretimi heniiz gerceklestirilmemisgtir.

Zonguldak Havzasi Karbonifer istifi konvansiyonel olmayan enerji kaynaklarinda son yillarda
kaydedilen geligsmelerin 15181nda bazi yeni olanaklar da sunmaktadir. Bu baglamda ilk akla ge-
len iki yeni enerji kaynagi Kaya Gazi (Shale Gas) ve Siki Gaz (Tight Gas)’dir. Bunlardan Kaya
Gazi i¢in ilk akla gelen seviyeler, organik maddece zengin seyl ve kiltaglaridir. Bunlarin yeterli
miktarlarda gaz olusturmaya yatkin organik madde igerdikleri ve gaz olusumunun da gergek-
lestigi havza kesimlerinin bulundugu bilinmektedir. Az sayida 6rnek i¢in de gazlarin mik-
tar ve bilesimi saptanmistir. Ancak bu veriler ¢ok az sayida nokta igin tiretilmistir. Seyllerin
petrofiziksel 6zellikleri iginse hi¢ veri bulunmamaktadir. Karbonifer istifindeki kumtaslarinin
poroziteleri ¢gogunlukla diyajenetik siirecler sonucunda biiylik dl¢iide azalmistir. Bu nedenle
de bunlarin konvansiyonel rezervuar kaya olarak degerlendirilmesi olanakli degildir. Bununla
beraber bu kumtaslarinin Siki Gaz (Tight Gas) ag¢isindan arastirilmalarinda yarar bulunmak-
tadir. Kaya Gazi ve Siki Gaz yataklariin olusumu i¢in bir kapana gereksinim olmamasi, bu
kaynaklarin 6nemli bir avantajidir. Buna karsin Karbonifer istifinin sedimantolojik ¢okelme
modellerinin havza geneli i¢in heniiz ortaya konamamis olusu ise bir dezavantajdir.

Zonguldak Komiir Havzasi gerek komiir ve gerekse hidrokarbon olanaklari a¢isindan 6nemli
bir potansiyele sahiptir. Bu potansiyelden yeterince yararlanildigini sdylemek ise maalesef
miimkiin degildir. Bu konulardaki eksikliklerin baginda havzanin yeralti jeolojisinin heniiz ye-
terince ortaya konamamis olusu ve “Kaya Gaz1” ve “Sik1 Gaz” gibi bazi yeni enerji kaynaklar1
icin gerekli aragtirma ve incelemelerin bulunmayisi gelmektedir. Tiim bu enerji kaynaklarinin
gerektigi gibi degerlendirilmesi i¢in havzanin hedef odakli biitiinciil bir yaklagimla ve ¢ok
disiplinli olarak yeniden ele alinmasi gerekmektedir.

Anahtar Kelimeler: Komiir, Koémiir Gazi, Kaya Gazi, Siki Gaz, Zonguldak Havzast
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ABSTRACT

The thick coal-bearing Carboniferous sequence of the Zonguldak Basin, as the only region
with economic bituminous coal resources of Turkey, was the subject of various studies. Ac-
cordingly, different aspects of this sequence and various properties of the coals are known.
However, the goal of the respective studies was to investigate only a particular aspect and/
or property of the sequence and/or coals. Consequently, the achieved new knowledge and its
transfer to the praxis was limited.

In this presentation the respective studies have been evaluated from a holistic perspective and
possible contributions of this perspective to the future research topics and to the applications
in the basin are discussed. Hereby, mainly data from our own studies and from other literature
have been used. The subject has been discussed under two main headings, namely coal mining
and the hydrocarbon potential of the basin.

Topics directly related with mining and coal potential are; i) Amount of coal, ii) The subsur-
face geology, iii) Seam correlation and iv) Characteristics of coals. Although the coal reserve
can easily be calculated, if the areal extension of the Carboniferous sequence, the number and
thickness of coal seams and their changes are known, some major uncertainties do still exist
in this subject. Due to limitations of information on the areal extend of the basin, particularly
under the sea, on the variation of the areal extension and thickness of the coal-bearing units;
on the number and total thickness of the coal seams, the coal reserve can hardly be calcula-
ted correctly. The total reserve of 1.4 billion tons, mentioned repeatedly in many studies can
hardly be justified by a very simple calculation based on the acreage of the basin and the total
coal thickness, even when they are considered conservatively. A realistic reserve calculation
requires precise data for the areal extension of coal-bearing units and coal thicknesses. These
data are available in and around active mines, but still missing or very limited in areas cove-
red by younger units and under the Black Sea. Therefore, the subsurface geology of the entire
basin has to be re-investigated and modelled with the help of modern data management and
visualisation techniques. Since the coal-bearing units have been affected and deformed by two
major orogenies, namely the Hercynian and the Alpine, very intensively, the structural geology
of the basin has to be re-studied using also the subsurface data. Seam-correlation, importance
of which is already emphasized in the first studies, but could not be performed until present,
should finally completed using modern methods of coal-petrography, palinostratigraphy, co-
al-geochemistry, etc. Coal properties, particularly those obtained from proximate and ultimate
analyses, are available in mines and boreholes. Furthermore, some data on coal rank and
maceral composition are also present. The problems in this field are related with the fact, that
these data are created at certain points and basin-wide changes and/or seam-based variations
are therefore in general unknown.
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Coals and organic matter reach fine clastic rocks are worldwide good to very good source
rocks. These two rock types are present within the Carboniferous sequence of the Zonguldak
Basin. Research studies based on amount, type and maturity of organic material have pointed
to the existence of an important source rock potential. Both the coals and shale/clay stones are
very good gas-prone source rocks. Respective analyses and modelling of gas generation indi-
cated a hydrocarbon generation potential from 100 to 390 mg HC/g TOC and the respective
source rock intervals were buried in certain parts of the basin sufficiently to generate gas of
these amounts. As the gas storage capacity of coals and shales are very much smaller than the
generated gas amounts in these rocks, remarkable part of the generated gas should has mig-
rated into reservoir rocks within the Carboniferous sequence and/or within the younger units.
If traps were available, conventional gas accumulations may have been formed, as shown by
the analysis of the respective petroleum system.

Zonguldak Basin also offers interesting possibilities for unconventional energy resources.
Coal Bed Methane (CBM) potential has been studied in detail. Hereby, petrophysical proper-
ties and storage capacity of coals, amount and composition of gas in coals and controlling
factors of gas accumulations have been identified. Even possible reserves of in-situ gas in co-
als are determined as a function of coal reserves. Promising gas quantities in coals and some
gas in production tests are observed, even though the tests were not conducted using a proper
technology. But, CBM production using the proper technology, namely hydraulic fracturing,
is not have been realized yet.

Zonguldak Basin also offers some possibilities in terms of unconventional energy resources,
when new developments in this area are taken into account. These resources are “Shale Gas”
and “Tight Gas”. For shale gas shale/claystone intervals rich in organic matter have to be
considered. It has already been shown, that these intervals consist of enough gas-prone or-
ganic material and that gas generation took place in certain parts of the basin. For a few
intervals amount and composition of gas in shales is also determined. But the number of them
is too small and petrophysical properties of these shaly intervals are completely unknown.
Porosity of sandstones in the Carboniferous sequence is reduced mainly by diagenetic pro-
cesses remarkably. Consequently, they cannot be considered as conventional reservoir rocks.
However, these sandstones can be investigated as potential reservoirs for tight gas. For shale
gas and tight gas traps are not required. This is a real advantage for the exploration of these
unconventional resources. On the other hand, it is a real disadvantage that the depositional
model of such sandstones is not revealed for the entire basin yet.

Zonguldak Basin has both for bituminous coals and for unconventional hydrocarbon resour-
ces a remarkable potential. However, only a small fraction of this potential is being used due
to some shortcomings. The main shortcomings are related with the lack of subsurface geology
and of research for unconventional resources such as shale gas and tight gas. An appropriate
utilization of this potential would only be possible, if the basin should be studied by a target-o-
riented, holistic and multidisciplinary approach.

Keywords: Coal, Coal Bed Methane, Shale Gas, Tight Gas, Zonguldak Basin
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Bu calisma, Aydin ili Yenipazar ilg¢esi, Kullogullari, Kasar ve Cavdar kdyleri cevresindeki
komiir sahasinin jeolojik incelemesi, sondajli arama ¢aligmalar1 ve linyit 6zelliklerini kapsar.

Caligma alanmin temelini Menderes Masifi’nin metamorfik kayalar1 (T) olusturmaktadir.
Gnays, sist, kuvarsit ve mermerlerden olusan bu temel iizerine uyumsuz olarak bloklu kong-
lomera birimi (M1) gelmektedir. Normal faylarin kontroliinde gelismis olan bu kaba kirmtil1
birim; gnays, sist ve mermer blok ve cakillarinin egemen oldugu matriks destekli polijenik
konglomeralardan olugur. Konglomera birimi iizerinde tane boyu incelmesi seklinde, konglo-
mera birimi ile gegisler gosteren kumtagi, camurtast, kiltasi, linyit ve marnlardan olusan birim
(M2) bulunmaktadir. M1 ve M2 birimlerini uyumsuz olarak, polijenik ¢akil ve blok igerikli
akarsu ¢okelleri (M3) ile yamag molozlar1 ve Kuvaterner yasl alivyonlar 6rtmektedir.

Sahada yapilan 16 sondajdan 14’1 linyit kesmistir. Bu sondajlardan elde edilen verilere gore,
linyit diizeylerinin, diizglin dagilim gosterdigi alanlarda, ortalama 2 ila 8 metre arasinda ka-
lIinlik sunan 3 farkli linyit zonu bulunmaktadir. Sondajlarin linyitli seviyeleri karsilastirilarak,
linyit diizeyinin alansal dagilimi ve kalinlik degisimleri belirlenmistir. Yapilan sondajlardan
elde edilen veriler degerlendirilerek, Rock Works programi ile bolgenin stratigrafisinin ve lin-
yit diizeylerinin ii¢ boyutlu modellemesi yapilmistir.

Sondaj karotlarindan nokta ve oluk numunesi seklinde alinan linyit 6rneklerinde yapilan ana-
lizler ile kdmiirlerde ortalama; %28.21 nem, %19.96 kiil, % 24.42 ugucu madde, 2.87 toplam
kiikiirt, 42.88 sabit karbon, orijinal komiirde (havada kuru bazda) 4147 cal/g alt 1s1l degerler
saptanmistir.

Sondaj ara mesafelerinin uzakligi, faylanmalar ve paleo-heyelanlar nedeniyle kesin bir rezerv
hesab1 yapilamamuistir. Ancak birbirine yakin ve stratigrafik olarak korele edilebilir sondajlarin
loglar1 kullanilarak, iggenleme metoduyla yapilan rezerv hesabina gore; sadece sondajlanmis
olan alanda (¢linkii sondaj lokasyonlar1 tiggen kdseleri olarak segilmistir) toplam goriiniir re-
zerv 2.525.454 ton olarak bulunmustur. Sahanin biitiiniinde, Rock Works programinda yapilan
modelleme ile hesaplanan, toplam rezerv miktart ise (goriiniir-muhtemel) 8.200.000 tondur.

Anahtar Kelimeler: Aydin-Yenipazar linyitleri, Neojen, stratigrafi
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ABSTRACT

This study comprises geological investigation, drilling exploration studies and determination
of lignite characteristics of coal fields near Kullogullari, Kasar and Cavdar villages in Yeni-
pazar, Aydin.

Metamorphic rocks of the Menderes Massif (T) form the basement of the study area. A blocky
conglomerate unit (M1) consisting of gneiss, schist, quartzite and marble lies unconformably
above this basement. This coarse clastic unit has developed under the control of normal faults
and consists of matrix-supported polygenic conglomerate dominated by gneiss, schist and
marble blocks, and pebbles. Above the conglomerate unit, with transition from the conglome-
rate unit, there is a unit consisting of sandstone, mudstone, claystone, lignite and marl (M2).
Fluvial deposits containing polygenic pebbles and blocks (M3), slope debris and Quaternary
alluvia covers the M1 and M2 units discordantly.

During the drilling, 14 boreholes cut lignite. Based on the data obtained from drilling, the-
re are 3 different lignite seams with average thickness between 2 and 8 meters in the areas
showing uniform distribution of lignite levels. Spatial distribution of lignite levels was com-
pared and thickness changes in the coal levels were determined. In order to evaluate the data
from lignite levels in the boreholes, the Rock Works program was used for three-dimensional
modelling of the stratigraphy of the area and the lignite levels.

Channel and point lignite samples obtained from drill cores were analysed. Based on the
results, an average of 28.21% moisture, 19.96% ash, 24.42% volatile matter, 2.87 wt.% total
sulphur, and 42.88 wt.% total carbon were identified in coal and original coal (dry basis) had
4147 cal/g low calorific value.

Accurate reserves could not be calculated due to the long distance between drill holes, faulting
in the area and paleo-landslides. Total proven reserve was found to be 2,525,454 tonnes accor-
ding to reserve calculations made by the triangulation method using drill logs correlated stra-
tigraphically and close to each other in the drilling area. In the whole area, total reserve was
calculated as 8,200,000 tonnes by modelling with the Rock Works program (proven-probable).

Keywords: Aydin-Yenipazar lignites, Neogene, stratigraphy
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Amasra bitiimli kdmiir sahasinda yapilan bir derin sondajda kesilen Karbonifer yasli komiir-
lerin 6zelliklerini ortaya koymak amaciyla alinan 6rneklerde palinolojik incelemeler, komiir
petrografisi, mezoporozite (2-50 nm) ve mikroporozite (<2 nm), vitrinit ve liptinit maseralle-
rinin mikro-FTIR analizleri yapilmistir. Ayrica, komiir 6rneklerinin kaba kimyasal (nem, kiil
ucucu madde, 1s1l deger) ve elementer (CHN) analizleri de gergeklestirilmistir. Bu amagla bir
sondajdan toplam 35 adet komiir karot 6rnegi derlenmistir. Palinolojik ¢alismalar, bu sondajda
Namuriyen yaslt Alacaagzi Formasyonu ve ozellikle Vestfaliyen-A yasli Kozlu Formasyo-
nu igerisinde ¢ok sayida komiir damarlarinin varligimi gostermistir. Palinolojik incelemede,
Alacaagzi Formasyonu igerisinde trilet sporlarin bolluk sunmasinin yaninda, Tripartites spp.,
Rotaspora spp., Chaetesporites spp. gibi spor cinsleri dikkati ¢ekerken, Kozlu Formasyonu
igerisinde ozellikle Lycospora spp., Densosporites spp. cinslerinin toplam % 80-85 oraninda
oldugu trilet sporlarinin baskinligr belirlenmistir. Bu sondajda Alacaagzi Formasyonu, Kozlu
Formasyonunu tektonik olarak tizerlemektedir. Sondaj kuyusunda komiir 6rneklerinde 6lgiilen
rastgele vitrinit yansitma degerleri (%Ro), %0.69 ile %1.01 arasinda yer almaktadir ve komiir-
lesme derecesi yiiksek uguculu bitimli komiir asamasindadir. Segilen 12 kdmiir 6rneginde
azot adsorpsiyonuyla BET spesifik yiizey alanlar1 0.65 ve 6.44 m2/g, BJH adsorpsiyonuyla
mezoporozite hacimleri 0.0016-0.0108 cm3/g ve karbondioksit adsorpsiyonuyla belirlenen
mikroporozite hacimleri 0.0242-0.0517 ¢cm3/g arasinda olarak saptanmistir. Tiim analiz so-
nuglari, komiir 6zellikleri yoniinden degerlendirilmistir.

Anahtar Kelimeler: Komiir, vitrinit yansitmasi, mikroporozite, mezoporozite, micro-FTIR
spektroskopisi, Amasra
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ABSTRACT

Variations in coal characteristics of the coal samples collected from a deep well performed
in the Amasra bituminous coal field have been studied using palynology, coal petrography,
mesopores (2-50 nm) and micropores (<2 nm), micro-FTIR analyses of vitrinite and liptinite
macerals. Proximate analyses (moisture, ash, volatile matter, calorific value) and ultimate
analyses (CHN) were also performed. A total of 35 coal core samples were collected. The
palynological investigations indicated that a number of coal seams exist within the Namurian
aged Alacaagzi Formation and especially within the Westphalian-A aged KozIu Formation. In
the palynological studies, abundant trilet spores, such as the genus Tripartites spp., Rotaspora
spp., Chaetesporites spp. were noticed in the Alacaagzi Formation, whereas predominant trilet
spores, especially containing the genus Lycospora spp., Densosporites spp that make up %
80-85 were identied in the Kozlu Formation. The Kozlu Formation was tectonically overlain
by the Alacaagzi Formation in this borehole. The coal is high volatile bituminous rank with
random vitrinite reflectance (%Ro) ranging 0.69% to 1.01%. BET specific surface areas (de-
termined by nitrogen adsorption) of selected 12 samples are between 0.65 and 6.44 m2/g, BJH
adsorption mesopore volumes range from 0.0016 to 0.0108 cm3/g, and micropore volumes
identified by CO2 adsorption are between 0.0242-0.0517 cm3/g. All analytical data have been
evaluated for coal characteristics.

Keywords: Coal, vitrinite reflectance, micropore, mesopore, micro-FTIR spectroscopy, Amas-
ra
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Bati Anadolu’da yakin zamanda kesfedilen Dombayova komiir sahasi, yaklagik 20 km uzun-
luga ve 5-7 km genislige sahip bir graben iginde yer alir. Dombayova sahasinda sinirli sayida
jeolojik ¢alisma olup, ¢ogunlukla bunlar grabeni sinirlayan temel kayalarla ilgilidir. Buna kar-
sin, Dombayova sahasinda yapilan iki sondajdan alinan kdmiir 6rnekleri; kaba kimyasal, ele-
menter, petrolojik analizler, yansitma mikro-FTIR ve Rock-Eval gibi analizlerle ¢aligilmustir.
Bu ¢alisma, fonsiyonel gruplar hakkinda bilgi sahibi olmak i¢in hiiminit maseralleri iizerinde
mikro-FTIR ¢aligmalarin1 kapsamaktadir. Bunun i¢in iki sondaj kuyusunun farkli derinlikle-
rinden alian 8 kdmiir 6rneginin parlak kesitleri kullanilmistir. Mikro-FTIR &lgiimleri, Indiana
Jeoloji Kurumunda fistten aydinlatmali Nicolet Continuum mikroskobuna bagli Nicolet 6700
spektrometre (Nicolet Instrumentations Inc., Madison, W1, USA) kullanilarak yapilmistir. Ol-
¢limlerin degerlendirilmesinde, egri alanlarinin ayrilmasinda ve karsilastirilmasinda, absor-
bans pik alanlarinin belirlenmesinde, yaklagik ~1600, ~1700, ~2923, ve ~2953 dalga numara-
larindaki (cm-1) egri alanlarinin belirlenmesinde OMNIC programi kullanilmistir. Absorbans
pik alanlarinin bazi1 yari-kantitatif oranlar1, maserallerin kimyasal 6zelliklerini belirlemek igin
hesaplanmistir. Calisilan 6rneklerde 3000-3100 cm-1deki aromatik band gézlenmemistir ve
bu yiizden 700-900 cm-1 deki aromatik band alani kullanilmistir. Bu galisma, hiiminit mase-
rallerinin genig hidroksil band (3100-3600 cm-1) igerdigini gdstermektedir ve yiiksek absor-
bans (21.9) levijelinitte bulunulmus olup daha diisiik degerler (14.7 ve 14.2) teksto-lilminit ve
tekstinitte belirlenmistir. Hidroksil gruplarindan nispeten siddetli sinyal, 6nceki ¢aligmalarda
bir turba 6rneginde saptanmistir. Bu yiiksek hidroksil katkisi, komiir érneklerinde dlgiilen dii-
siik yansitmalarla (%0.33 %Ro, iilminit) uyumlu olarak diisiikk komiirlesme derecesi ile ilgili
olabilir. 2800-3000 cm-1deki alifatik CHx bdlgesindeki 2923 cm-1 deki CH2 absorbans in-
tensiteleri, teksto-lilminit, tilminit ve levijelinite gore tekstinitte daha yiiksektir. Bu, tekstinit-
te en yiiksek oranda alifatik hidrojen katkisini gostermektedir. Bu durum, optik mikroskopta
tekstinitlerin belirgin fluroresans gostermeleriyle agiklanabilir. Buna karsin, 1600 cm-1 deki
aromatik karbon, 1710 cm-1 deki karboksil/karbonil orani, ve 6zellikle 1800-1533 c¢cm-1 deki
aromatik C=C halka yapisi, diger maserallere gore levijelinitte daha yaygin olup, levijelinitte
aromatik yapinin daha 6nemli oldugunu gostermektedir. Hiiminit grubu maserallerde segilen
fonksiyonel gruplarin oranlarindaki yari-kantitatif farkliliklar, aromatiklik ve oksidasyon in-
deksinin levijelinitte daha yiiksek, buna karsin CH2/CH3, CHal/(C=C), CHal/(C=0), ve CHal/
(C=C) oranlari, tekstinit, teksto-iilminit ve {ilminit gore daha diisiiktiir. Bu ¢aligma, birinci
yazarin devam eden doktora tezinden ve Organic Geochemistry’de kabul edilen makaleden
hazirlanmigtir.

Anahtar Kelimeler: Komiir, maseral, hiiminit, mikro-FTIR, Dombayova, Afyonkarahisar
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ABSTRACT

The newly discovered Dombayova coal field in the western part of Turkey is located in a
graben which is approximately 20 km long and 5-7 km wide. Only limited geological studies
have been conducted in the Dombayova field; they have mainly focused on the basement ro-
cks surrounding the graben. The coal samples from the Dombayova field were studied via
standard proximate, ultimate, petrological analyses, reflectance micro-FTIR spectroscopy and
Rock-Eval pyrolysis, and organic geochemical analyses. This presentation only focuses on
micro-FTIR measurements on huminite macerals to document functional groups. For this,
8 polished coal blocks collected from different coal levels of the two wells were used. Mic-
ro-FTIR measurements were carried out using a Nicolet 6700 spectrometer (Nicolet Instru-
mentations Inc., Madison, W1, USA) connected to a Nicolet Continuum microscope operated
in reflectance mode in the Geological Survey, USA. The OMNIC program was used for spe-
ctral deconvolution, curve-fitting, and determination of absorbance peak integration areas,
and Gaussian areas of peaks at ~1600, ~1700, ~2923, and ~2953 wave numbers (cm-1). Some
semi-quantitative ratios from the absorbance peak integration areas have been calculated to
characterize chemical properties of macerals. The aromatic band at 3000-3100 cm-1 was not
detected in the studied samples and thus the aromatic out-of-plane region (700-900 cm-1) was
used. This study indicates that the huminite macerals are characterized by a broad hydroxyl
group band (3100-3600 cm-1), in which high absorbance (21.9) was recorded in levigelinite,
and relatively lower values (14.7 and 14.2) in texto-ulminite and textinite. Relatively intense
signal from hydroxyl groups was reported in a peat sample during the previous studies. This
high hydroxyl contribution may be related to low coal rank, in agreement with reflectance
measurements of the coal samples (%60.33 %Ro, ulminite). The intensities of the aliphatic
CHx stretching region at 2800-3000 cm-1 and of CH2 absorbance around 2923 cm-1 were
higher in textinite than texto-ulminite, ulminite and levigelinite, among which the lowest ones
were recorded in levigelinite. This indicates the highest contributions of aliphatic hydrogen
in textinite, explaining its distinct fluorescence properties detected under optical microscope.
In turn, the aromatic carbon peak at 1600 cm-1, carboxyl/carbonyl peak around 1710 cm-1,
and especially aromatic C=C ring stretching region at 1800-1533 cm-1 are more prominent
in levigelinite than in other macerals, all suggesting more aromatic nature of levigelinite The
semi-quantitative differences in the ratios of selected functional groups in huminite group
macerals indicated that aromaticity and the oxidation index are higher in levigelinite, whereas
CH2/CH3, CHal/(C=C), CHal/(C=0), and CHal/(C=C) ratios are lower than those of texti-
nite, texto-ulminite and ulminite. This study was prepared from the first author’s ongoing PhD
thesis and from a manuscript accepted by the Organic Geochemistry.

Keywords: Coal, maceral, huminite, micro-FTIR, Dombayova, Afyonkarahisar
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0z

Tiirkiye nin en 6nemli bitlimlii seyl sahalar1 orta-bati Anadolu’dadir. Beypazari-Beydili (An-
kara) ve Mengen-Goyniik (Bolu) sahalar1 bu bolgede yer alir. Bitiimlii seyller farkli zamanlar-
da ¢okelmistir ve farkli 6zelliklere sahiptir. Bitlimlii seyllerin jeolojik ve organik jeokimyasal
ozellikleri Maden Tetkik ve Arama Genel Mudiirligti (MTA) tarafindan yapilan ¢aligmalarla
ortaya konmustur. Bu calismada, su 6zellikler verilmistir. Miyosen yasli Beypazari bitimli
seylleri Ankara’nin kuzeybatisinda yer alir ve 327 milyon ton rezerve sahiptir. Ortalama 1s1l
deger 966 kcal/kg olup, organik madde miktar1 %4.27-23.47 arasinda degismektedir. Pale-
osen-Eosen yagh Beydili bitiimlii seylleri Nallihan’in 40 km kuzeybatisinda yer alir ve 300
milyon ton rezerve sahiptir. Ortalama 1s1l deger 800 kcal/kg olup, organik madde miktari
%4.58-24.62 arasinda degismektedir. Eosen yasli Mengen bitiimlii seylleri Bolu’nun 30 km
kuzeydogusundan baslayarak Mengen’e kadar uzanan bir bolgede yer alir ve 50 milyon ton
rezerve sahiptir. Ortalama 1s1l deger 1000 kcal/kg olup, organik madde miktar1 %2.24-19.28
arasinda degismektedir. Goyniik sahasinda iki farkli bittimlii seyl ¢okelimi vardir. Bunlar; Pa-
leosen-Eosen yasli Hatildag (Goyniik) ve Miyosen yasli Himmetoglu (Goyniik) sahalaridir.
Hatildag (Goyniik, Paleosen-Eosen) sahast Goyniik’iin 27 km gilineyinde yer alir ve 359 mil-
yon ton rezerve sahiptir. Ortalama 1s1l deger 774 kcal/kg olup, organik madde miktar1 %8.63-
25.83 arasinda degismektedir. Himmetoglu (Gdyniik, Miyosen) sahast Goyniik’iin 20 km gii-
neyinde yer alir ve 65 milyon ton rezerve sahiptir. Ortalama 1s1l deger 1390 kcal/kg olup,
organik madde miktart %9.31-83.94 arasinda degismektedir.

Anahtar Kelimeler: Bitiimli seyl, jeoloji, organik jeokimya

204



69. Tiirkiye Jeoloji Kurultay 11-15 Nisan/April 2016 69" Geological Congress of Turkey

GEOLOGICAL AND ORGANIC GEOCHEMICAL
CHARACTERISTICS OF THE MENGEN-GOYNUK (BOLU) AND
BEYPAZARI-BEYDILI (ANKARA) OIL SHALES

Ilker Sengiiler’, Murat Yiikiing¢’, Erdem Kavak*, Arif Giidiicii®
“MTA Genel Miidiirliigii Enerji Hammadde Etiit ve Arama Dairesi Baskanligi, Ankara
"MTA Ege Bolge Miidiirliigii, zmir
(ilkersenguler@gmail.com)

ABSTRACT

Turkey's most important oil shale fields are in the mid-western Anatolia. Beypazari-Beydili
(Ankara) and Mengen-Géynuk (Bolu) fields are located in this region. The oil shales have de-
posited at different times and have different characteristics. The geological and geochemical
characteristics of the oil shales have been studied by General Directorate of Mineral Research
and Exploration (MTA). In this study, these features are presented. The Miocene oil shales of
Beypazarit (Ankara) are located in the northwest of Ankara and have a reserve of 327 million
tons. The calorific value on average is 966 kcal/kg and the amount of organic matter varies
Jrom 4.27% to 23.47%. The Paleocene-Eocene oil shales of Beydili (Ankara) are located in
40 km northwest of Nallthan and have a reserve of 300 million tons. The calorific value on
average is 800 kcal/kg and the amount of organic matter varies from 4.58% to 24.62%. The
Eocene oil shales of Mengen are located in a region beginning from 30 km northeast of Bolu
and extending to Mengen, and have a reserve of 50 million tons. The calorific value on average
is 1000 kcal/kg and the amount of organic matter varies from 2.24% to 19.28%. Two different
deposits of bituminous shale are found in Goyniik area. These are Paleocene-Eocene Hatildag
(Géyniik) and Miocene Himmetoglu (Géyniik) fields. The Hatildag (Goyniik, Paleocene-E-
ocene) field is located in 27 km south of Géyniik and has a reserve of 359 million tons. The
calorific value on average is 774 kcal/kg and the amount of organic matter varies from 8.63%
to 25.83%. The Himmetoglu (Goyniik, Miocene) field is located in 20 km south of Géyniik and
has a reserve of 65 million tons. The calorific value on average is 1390 kcal/kg and the amount
of organic matter varies from 9.31% to 83.94%.

Keywords: Bituminous shale, geology, organic geochemistry
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07/
Dogu Anadolu Obsidyenlerinin, tarih dncesi donemlerde tiim Yakin Dogu’da genis bir yayilim

alanina sahip oldugunu ve ticaretinin yapildigini arkeolojik kazilarda bulunan el aletlerinden an-
layabilmekteyiz.

GeObs bilimsel projesi, Dogu Anadolu obsidyenlerinin jeolojik olarak kaynak alanlarim belir-
lenmesini, obsidyenlerin jeomorfolojik, jeolojik ve jeokimyasal dzelliklerinin de kapsamli bir
sekilde arastirilarak bir veri tabani olusturulmasini ve ayni zamanda arkeolojik kazi alanlarindan
elde edilen obsidyenlerin bulunduklari yerdeki stratigrafik durumlarinin, kiiltiirel kimliklerinin ve
jeokimyasal dzelliklerinin de bu veri tabani ile iligkilendirerek sistematik ve ayrintili bir ¢alisma
yapmay1 hedeflemektedir.

Bu ¢aligmada, kapsamli arazi ¢aligmalarinin (jeomorfoloji ve volkanoloji odakli) obsidyenlerin
karakterizasyonunun ve kaynak alanlarinin tespitinde ne kadar 6nemli ve gerekli oldugunu gos-
termeyi amagliyoruz. Obsidyenin temel karakteristik dzellikleri, hammadde olarak varligi, bol-
lugu ve ulasilabilirligi, 6nemli oranda volkanik ve jeomorfolojik siirecler tarafindan kontrol edil-
mektedir. Ornegin; 1) Obsidyenin kimyasal ve fiziksel ézellikleri biiyiik oranda volkanizmanin
kontrolii altinda gelismektedir. Jeolojik bir formasyon olarak obsidyen yiizleklerinin yayilimlar
ve olusum tipleri (dom, akma, dayk vb. seklinde), yiizeylenme cesitleri (obsidyen nodiil veya
genis ve masif yatak), magmanin farklilagsmasina ve reolojik 6zelliklerine baghdir. 2) Volkanik
bir masif igindeki obsidyenin varligi, volkanizmanin tarihgesi ile iligkili oldugu kadar (patlama-
nin yasi, yerlesme bigimleri ve yiizeylenme tiirleri) asinma siireglerinin tiiriine ve siddetine de
baglidir. 3) Obsidyenin hammadde olarak ulasilabilirligi ve kullanilabilirligi, volkanik relieflerin
morfolojisinin ge¢misine ve evrimine baglidir. Sonraki volkanik faaliyetler ve jeomorfolojik sii-
regler (yani volkanizma ve erozyon siiregleri) de obsidyenin fosillegsmesine ya da tamamen asinip
tahrip olmasina neden olabilirler. Ayrica bu gesit degisim, ikincil kaynaklar olan koliivyal (yamag
molozu) veya aliivyal (taraga) malzeme i¢indeki obsidyen varligini ve oranini da kontrol eder.
Caligmada, Dogu Anadolu’dan toplanan farkli obsidyen drnekleri gosterilerek, jeomorfolojik ve
jeolojik yaklagimla yapilan detayli arazi ¢alismalariin, obsidyen kaynak alanlarinin belirlen-
mesinde ve obsidyenin arkeolojik degerinin anlasilmasinda ne kadar 6nemli ve gerekli oldugu
anlatilacaktir.

Anahtar Kelimeler: Dogu Anadolu obsidyen kaynaklari, obsidyen kaynak karakterizasyonu,
jeomorfoloji
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ABSTRACT

During Prehistoric times, obsidian of Eastern Anatolia has been intensively exploited and
exported all around the Near East where it is found as archaeological artefacts.

In the framework of the GeObs scientific project, we propose a systematic and exhaustive
study of the geological outcrops and settings of obsidian in Eastern Anatolia, to form the most
comprehensive geomorphologic, geologic and geochemical database related to the obsidian
sources in this area, also in relationships with obsidian artefacts defined by their stratigraphic
position, cultural identity, and geochemistry.

This study aims at demonstrating how useful is exhaustively-studied field evidence (in the
fields of geomorphology as well as volcanology) for the characterization and the sourcing of
obsidian. Indeed, the main characteristics of obsidian, the abundance of raw material and
their availability (accessibility) are controlled by volcanic and geomorphologic processes. 1)
The main chemical and physical characteristics of the obsidian outcrops are controlled by the
volcanology, including magmatic processes (differentiation), mode of emplacement (dome,
flow, dyke, lithics etc.) and type of outcrops (large and massive “banks” or small nodules of
obsidian) associated with the rheology of the rock formation.

2) The abundance of obsidian within a volcanic massif is also controlled by the volcanic
history (age of the eruptions, modes of emplacement and types of outcrops), as well as by the
magnitude and type of erosional processes. 3) The availability of the raw material is const-
rained by the evolution and history of the landscapes. Later volcanic activity and geomorp-
hologic processes may be responsible for the destruction or fossilization (both by volcanic
activity, deposition and/or erosional processes). Moreover, these evolutions also control the
abundance and availability of secondary sources of obsidian reworked within colluvial and
alluvial (terraces) deposits where obsidian blocks and pebbles have also been exploited for
tool production.

The different examples from Eastern Anatolia that will be presented are convincing evidences
of the importance of such exhaustive geomorphologic and geologic field approach for the un-
derstanding and archaeological evaluation of the obsidian sourcing.

Keywords: East Anatolian obsidian sources, obsidian source characterization, geomorpho-
logy
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Gilineydogu Anadolu Bdlgesi’nin Orta Firat Boliimii ile Dogu Anadolu Bdlgesi’nin Yukari
Firat Boliimt smirlar igerisinde kalan ve Adiyaman-Kahta Platolari’nin kuzeyinde yer alan
Nemrut Dagi, Glineydogu Anadolu Bolgesi’nin kuzeyinde yay seklinde uzanan Giineydogu
Toros Daglari’nin giineye dogru sokulan bir uzantisi olup, kiitlenin en ytiksek noktasini 2206
metre yiikseklikteki Harabe Tepe olusturur.

Tektonik olarak Torid kusag: ile Kenar kivrimlari kusaginin temas noktasinda, Gilineydogu
Anadolu bindirmesinin (Bitlis Kenet Kusagi) hemen giineyinde yer alan Nemrut Dagi, Dogu
Anadolu Fay kusagina oldukga yakindir. Bu nedenle sahada Dogu Anadolu fay kusag fay sis-
temine bagl ¢ok sayida tali fay mevcuttur. Tektonik agidan aktif bir bolge icerisinde bulunan
Nemrut Dag1 ve ¢evresi jeolojik ve jeomorfolojik agidan da oldukca karmasik bir yap1 gdsterir.
Biitiin bu dzellikleriyle yer bilimleri agisindan adeta bir laboratuar 6zelligi gdsteren sahada,
kivrimli yapi, fayli yapi, fliivyal topografya ve karst topografyasina iligkin sekillerin yani sira
farkli jeolojik zamanlarda olusmus litolojik 6zellikleri birbirinden farkli formasyonlar yer alir.

Nemrut Dag1 ve cevresi sahip oldugu kiiltiirel, tarihi ve arkeolojik kaynak degerlerinin ko-
runmasina yonelik olarak 7.12.1988 tarihinde milli park ilan edilmis olup, parkin ana kaynak
degerini, Antiochos Tiimiiliis’ii ve dev heykelleri, Eskikale (Arsameia), Yenikale, Karakus
Tiimiiliisii ve Cendere Kopriisii gibi tarihi, kiiltiirel, arkeolojik kalintilar olusturmakta, alan
sahip oldugu bu zenginlikleri nedeniyle UNESCO Diinya Miras Listesi igerisinde yer almak-
tadir. Saha, sozii edilen kalintilar1 gérmek ve Antiokos Tlimiiliisii ¢evresinden giinesin dogusu
ve batigini izlemek iizere her y1l ¢ok sayida ziyaretci almaktadir.

Bu ¢aligmada, Nemrut Dag1 Milli Parki ve ¢evresinde jeosit karakterindeki alanlarin belirlene-
rek sahanin jeopark olma potansiyelinin belirlenmesi amaglanmaktadir. Bunun i¢in muhtelif
zamanlarda gerceklestirilen arazi ¢calismalarinda, jeolojik miras agisindan dneme sahip alanlar
belirlenmeye ¢alisilmis, ve yaklasik 400 km?lik bir alan igerisinde Gigii stratigrafi, ikisi Minero-
loji ve Ekonomik Jeoloji, dokuzu yapisal, on altis1 jeomorfolojik yapilar, asinma ve depolanma
stirecleri, yersekilleri ve arazi manzaralari ile iliskili, on ikisi kiiltiirel sit olmak {izere toplam
kirk iki jeosit olmasi gereken alan belirlenmistir. Sahada gergeklestirilecek detayli arastirmalar
neticesinde jeosit olabilecek yeni alanlarin tespit edilebilecegi diisiiniilmektedir.

Anahtar Kelimeler: Doga Koruma, jeolojik miras, jeosit, Nemrut Dag1 Milli Parki
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ABSTRACT

Mount Nemrut is located in the middle Euphrates Sub-region of the South East Anatolia re-
gion. With an elevation of 2206m and rising on the northern part of the Adiyaman- Kahta
plateau it lies in the south of the South-eastern Taurus Mountains which extend like an arch in
the northern part of the Southeastern Anatolian Region.

Tectonically, Mount Nemrut is located in a contact zone where Taurid belt and Border Folds
get closer in the southern part of the Bitlis Suture zone and near the East Anatolia Fault zone.
As a result, many secondary fault systems have developed related to the East Anatolia Fault
system. Mount Nemrut and its surrounding resemble a distinct and diversity land scape featu-
res in terms of its geology and geomorphological features, due to its proximity to the southeas-
tern Taurus Orogenic Zone that has been regarded a very active tectonic region since Middle
Miocene. With these features, the study area might be considered as a natural earth science
laboratory where variety of different geomorphological features can be observed, such as fold
structure, fault structure, fluvial landforms and karst landforms.

Mount Nemrut and its surrounding were established as a natural park in 1988 due to its cul-
tural, historical and archaeological importance. Main values of the area are the Antiochos
Tumulus and its enormous sculptures, Cendere Bridge, Arsemia, Yenikale, Karakus Tumulus.
Because of this features the study area has been taken place in the UNESCO World Heritage
List. Each year a great number of tourists around the world and Turkey visit the study area to
see these world heritages and watch the sunrise and sunset in there.

The aim of this study is to determine of the potential geosite areas and geopark potential of
the Nemrut Mount National Park and its surrounding. To achieve this goal, several fieldworks
were made, and the significant areas in terms of the geoheritage were tried to be determined.
In the study area, around the 400 km?, forty two areas which should be geosite, were deter-
mined. These areas consist of three stratigraphical, two mineralogical and economical, nine
structural and sixteen geomorphological features, erosional and depositional processes, land-
forms and landscapes, twelve historical and cultural geosites. Researchers are very hopeful to
find new geosite areas in the study area, after new detailed researches.

Keywords: Nature protection, geological heritage, geosite, Nemrut Mount Natural Park
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Gokceada Kapladig kiigiik bir alan ragmen oldukca genis bir jeolojik cesitlilige sahiptir. Ada-
nin kuzey batisinda c¢ok kiiciik bir alanda gozlenen Ge¢ Ediakaran/ Erken Paleozoyik yash
Camlica Metamorfitleri adadaki en yaglh kayaclar1 olusturmaktadir. Sedimanter ve volkanik
kayaclar ise adanin neredeyse tamaminda yayilim gostermektedir. Metamorfik kayaclarin iize-
rinde uyumsuz olarak Ust Kretase - Paleosen den baslayip Oligosen dénemine kadar ¢okelen
sedimanter birimler bulunmaktadir. Bu birimleri andezit, tiif ve aglomeralarseviyelerinden
olusan volkanik kayaclar keser. Bu iliski adanin belli noktalarinda subvolkanikler ile devam
eder. Bunlarin iizerindeki daha gen¢ sedimanter birimler ile en tstte ise kuvaterner yasl aliiv-
yonlar adadaki en geng birimlerdir.

Adanin giineydogu kesiminde Kuzu Limani ile Kefalos Burnu arasinda yiizeylenen piroklas-
tikler iginde yaygin olarak silislesmis agaclar gdzlenmektedir. Silislesmis agaclarin gozlendigi
aglomeratik seviyeler ¢ogunlukla andezit blok ve ¢akillarindan olusmaktadir. Bu silislesmis
agaclar tizerinde yapilan ¢alismalar sonucunda Pinu, Sequoioxylon, Palmae, Alnus, Carpi-
nus, Fagus, Fagaceoxylon, Lauroxylon, PlatanusQuercus tiirlerinin egemen oldugu bir orman
ortaya c¢ikarilmigtir.

Sonuglar Midilli Adasindaki fosil ormanla biiyiik benzerlik gostermektedir.. Gokgeada’da tes-
pit edilen sekoyagiller, palmiyeler, kayin, kizilagag, defnegiller ve herdem yesil meseler ayni
sekilde Midilli Adasinda da tespit edilmistir. Floristik yap1 bolgede bugiine benzer fakat daha
nemli bir Akdeniz tipi iklimin varligini géstermektedir.

Anahtar Kelimeler: Gokceda (Imbros), silislesmis agac, jeopark, jeosit, Midilli
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ABSTRACT

Even Gékgeada has small area, it offers geological diversity. Camlica Metamorphics, which
outcrops at the northwest of the island in a small area, are Late Ediacaran/Early Palaeozoic
aged. Sedimentary and volcanic rocks exposed over large areas. Sedimentary rocks between
the Upper Cretaceous and Quaternary are overlie the metamorphics. This sequence is cut
by the andesites, tuff and agglomerates of Cenozoic Volcanism. This relation keeps at some
points of the island with subvolcanics. Sedimentary rocks that overlay them are younger. The
youngest units in Gok¢eada are the Quaternary aged alluviums.

The silicified woods lie in pyroclastics between Kuzu Harbor and Kefalos Bay at the southeas-
tern part of Gokgeada. The agglomerate which we can see silicified woods has andesite blocks
and gravels. The studies of silicified woods shows us that the forest had Pinu, Sequoioxylon,
Palmae, Alnus, Carpinus, Fagus, Fagaceoxylon, Lauroxylon, Platanus Quercus strains.

The results indicate that the petrified forest looks like the one in the Lesvos Island. Sequoia,
palm trees, beech family , alnus glutinosa, evergreens, lauraceae that we find in Gék¢eada
was also found at the Lesvos Island too. Floristics indicates that the climate seems like todays
Mediterranean climate but it should be more moisty.

Keywords: Gokceada (Imbros), petrified forest, geopark, jeosite, Lesvos
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07/
Jeosit Oneri alani, Kahramanmaras ili, Elbistan ilgesi, Koseyahya Koyii’nlin 600 m giineyin-
de yer almaktadir. Incelenen birim Dogu Toroslar’da Bozkir Naplar1 i¢cinde Kdseyahya (=Do-
muzdag) Nap1i’nda yer almaktadir. Caligilan Kdseyahya Kesiti toplam 118 metre kalinligindadir
ve baslica sekiz degisik birimden olusmaktadir. Bunlar alttan tiste: 1) 5 m kalimliginda kum-
tagi-marn ardalanmasi, 2) 7m kalinliginda killi kiregtasi-marn-camurtagi ardalanmasi, 3) 2.3m
kalinliginda ¢ort nodiillii killi kiregtasi-marn-¢amurtasi ardalanmasi, 4) 1.2 m kalinliginda ¢ort
bantli ve nodiillii kiregtasi, 5) 1.15 m kalinliginda tiif ara katkili nodiiler kiregtasi, 6) 2.9 m kalin-

liginda tiif ara katkili nodiiler kiregtagi-marn ardalanmasi, 7) 4.6 m kalinliginda pelajik Hallstatt
kirectasi, 8) En az 94 m kalinliginda Dachstein kiregtasi.

Bir ve yedi numarali birimler arasindaki kayaglarin yaslar sirasiyla ii¢ bolimlemeye sahip Tri-
yas donemi siniflamasinda ge¢ Orta Karniyen-ge¢ Geg Karniyen iken, iki boliimlii Triyas do-
nemi siiflamasinda enge¢ Erken Karniyen-ge¢ Ge¢ Karniyen’dir. Kesitte iki ve li¢ numarali
birimler yaygin Radyolarya ve Bivalvia faunalar1 igerirler. Radyolarya topluluklar1 Elbistanium
gracilum Zonu’'na karsilik gelmektedir. Kesitte ayrica alt1 ve yedi numarali birimlerden biitiin
Geg Karniyen yasini gosteren bol Ammonoid ve Konodont topluluklari elde edilmistir.

Karakteristik Ammonoid taksonlari: Tropites n. sp. ex group T. dilleri, Indonesites dieneri,
Tropites subbullatus, T. discobullatus, T. torquillus, Trachysagenites herbichi, Hypocladiscites
subtornatus, Discophyllites ebneri, Paratropites dittmari, Megaphyllites applanatus erken-orta
Geg Karniyen ve Jovites bosnensis, Projuvavites sp., Discophyllites ebneri, Discotropites plinii,
Gonionotites noricus, Pararcestes sp. ise ge¢ Geg Karniyen yasl tabakalardan elde edilmistir.
Birimde elde edilen Konodont yas verileri Ammonoid yas verileri ile uyumludur. Kesitin tistiin-
de yer alan yedi numarali birim ise enge¢ Karniyen yasini karakterize eden Bivalv (Halobia cf.
superba ve H. radiata) faunasi igermektedir.

Caligma alaninda yer alan Koseyahya birimi bol makro (Ammonoid ve Bivalvia) ve mikro (Rad-
yolarya ve Konodont) faunalart ve ayrica 5 ve 6 numarali birimlerin fosil faunalarmin kesin
yaslarinin tespiti i¢in kullanilacak olan 6nemli volkanik kiil tabakalari da icermektedir. Belirtilen
alan diinyada tiim Geg¢ Karniyen Ammonoid kaydinin var oldugu nadir yerlerden biridir ve bu
durumundan dolay1, bu alanin korunmasinin saglanmasi i¢in Jeosit alani olarak 6nerilmektedir.

Anahtar Kelimeler: Domuzdag napi, Koseyahya kesiti, Ammonoid, jeosit
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ABSTRACT

Proposed geosite area is located 600 m south to the village of Késeyahya, near Elbistan, pro-
vince of Kahramanmarasg. Investigated unit belongs to the Késeyahya (=Domuzdag) Nappe of
Bozkir Nappes in eastern Taurides. The investigated Koseyahya section has a total 118 m thick-
ness and consists of eight major units. These are, from bottom to top: 1) Alternation of sandsto-
nes and marls, 5 m thick, 2) Alternation of clayey limestones, marls and mudstones, 7 m thick,
3) Alternation of clayey limestones, marls and mudstones, 2.3 m thick, 4) Nodular limestones
with chert bands and nodules, 1.2 m thick, 5) Nodular limestones with tuff intercalations, 1.15
m thick, 6) Alternation of nodular limestones and marls with tuff intercalations, 2.9 m thick,
7) Pelagic Hallstatt limestones, 4.6 m thick, 8) Dachstein limestones with min. 94 m thickness.

The age of the interval between unit 1 to unit 7 is late Middle Carnian to late Late Carnian (ba-
sed on a three-folded Carnian subdivision) or latest Early Carnian to late Late Carnian (based
on a two-folded Carnian subdivision), respectively. The second and third units of the section
include very abundant Radiolaria and Bivalvia faunas. Radiolarian assemblages correspond
to Elbistanium gracilum Zone. In addition to these faunas, sixth and seventh units indicating a
complete Late Carnian age based on the abundant Ammonoid and Conodonta faunas.

Characteristic Ammonoid taxa have been obtained both from strata of early and middle Late
Carnian (e.g. Tropites n. sp. ex group T. dilleri, Indonesites dieneri,; Tropites subbullatus, T. dis-
cobullatus, T. torquillus, Trachysagenites herbichi, Hypocladiscites subtornatus, Discophylli-
tes ebneri, Paratropites dittmari, Megaphyllites applanatus) and of late Late Carnian age (e.g.
Jovites bosnensis, Projuvavites sp., Discophyllites ebneri, Discotropites plinii, Gonionotites
noricus and Pararcestes sp.). Age assignments based on Conodont faunas are also well-corre-
lative to those of the Ammonoid faunas. The seventh unit in the section includes Bivalve faunas
(Halobia cf. superba and H. radiata) revealing a topmost Carnian age.

The Késeyahya unit of the investigation region contains besides this rich macro (Ammono-
id and Bivalvia) and micro (Radiolaria and Conodonta) faunal assemblages, also important
volcanic ash layers which can be used for dating the fossil faunas of unit 5 and 6 in absolute
ages. Further on, the region is one of the very rare places on earth with a complete record of
Late Carnian Ammonoids and it is therefore proposed as geosite area to enhance its protection.

Keywords: Domuzdag nappe, Késeyahya section, Ammonoid, geosite
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0z

Sigiak ve barinak olarak dogal magaralarin kullanilmasinin yani sira kolay islenebilen kayag-
larda olusturulan yerlesim yerleri de olduk¢a yaygindir. Yapay magara ve yeralt1 sehirlerinin
en yaygin bulundugu kayaglar ignimbirit, geng gdlsel karbonatlar ve kolay kazilabilen karbo-
nat ve tiif baglayicili kumtaglart ve ¢akiltaslaridir. Karstik bosluklarin aksine, bu tiir kayaglarin
yayilim gosterdikleri tiim alanlarda yeraltt sehrine rastlama olasiligi miimkiindiir.

Kepez Yeralt1 Sehrinin kazildigr birim Oligosen-Alt Miyosen zamaninda ¢okelmis ¢akilta-
si-kumtagi-camurtaglarindan olugsan Akarsu fasiyesinde gelismis sedimanter birimlerdir. Ka-
zilmasi kolay olan Kizil6z Formasyonun igerisinde Kepez Yeralt1 Sehri olusmustur. Yeralti
Sehri tiinel ve oda-salon seklinde kazilmis olup, tavan noktasinin en yiiksek oldugu yer 2,5
metredir. Kepez Yeralt1 sehri bir cok oda ve salondan olugsmus olup bunlar birbirlerine deh-
lizler ve tiinellerle baglantilidir. Yeralt1 Sehrinin tespit edilen 4 girisi bulunmakta olup hemen
yaninda bir tiinel daha tespit edilmistir. Bu tiinelin boyutlar1 3 metre tavan yiiksekligi olup 4
metre sag ve sol duvar dl¢tilerindedir. Yeralt1 Sehri’nin korunmasina ve gelecek nesillere akta-
rilmasina yonelik hassas 3B goriintiileme ¢aligsmasi da gergeklestirilmistir.

Kapadokya ve civarinda bulunan yeralti sehirlerine benzer 6zellikler sunan Kepez Yeralt: sehri
Erken Hiristiyanlik doneminde yapilmis olup, Kirsehir yoresinde bulunan en bilyiik yeralti
sehridir. Kepez Yeralt1 sehri ulasim kolayligi ve ¢ok iyi korunarak giiniimiize kadar ulasmis
oldugundan dolay1 Kirsehir ilinin ekonomisine ve turizmine katki saglayacagi diisiiniilmekte-
dir. Bu tiir yeralt1 sehirlerinin ve yerlesimlerinin arkeolojik arastirmalarinin yani sira magara
arastirma yontemleri ile de desteklenmesi gerekmektedir. Bu tiir calismalar yeralti sehirlerinin
koruma altina alinmasi ve kontrollii turizme agilmasi yoniinden de dnemlidir.

Anahtar Kelimeler: Yeralti sehri, magara, Kepez, 3B fotograf
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ABSTRACT

The settlements formed at easy worked rocks are also quite common as well as the use of natu-
ral caves for refuge and shelter. The ignimbrite, young lacustrine carbonates, easily excavated
carbonates, tufficeous sandstones and conglomerates are most commonly observed rocks in
the artificial caves and underground cites. Unlike karstic cavities, the possibility to encounter
the underground cites are high in the spread out of these rocks.

The Kepez Underground City formed in river sedimentary facies (Lower Oligocene-Miocene)
consisting of conglomerate-sandstone-mudstone. The Kepez Underground City was formed
within the easily excavated Kiziloz formation. The Underground City tunnel is dug and shaped
as room and living room. The highest ceiling point of the underground city is 2.5 meters. The
underground city is composed of several rooms and halls which are connected to each other by
corridors and tunnels. There is one new discovered tunnel entrance additionally to the known
4 entrance in the Kepez Underground City. This tunnel size is 3 meter and the ceiling height
is 4 meters. The 3D visualization of the underground city has been done for the protection and
passing to the next generations.

Having similar properties as the underground cities located in the vicinity of Cappadocia,
the Kepez Underground City was constructed in the early Christian period, and is the largest
one around Kirsehir City. The Kepez Underground City is to be expected to contribute to the
economy and tourism of Kirsehir because of the transport facilities and very well preservation
of the settlement until today. The investigation of underground cites must be supported with
the cave research methods additionally to the archaeological research. Such studies are also
important for the protection and controlled tourism activity of the underground cites.

Keywords: Underground city, cave, Kepez, 3D photo
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oz

Bagdat Demiryollari, yapimi 1913’te tamamlanan ve Tiirkiye’yi KB-GD dogrultusunda boy-
dan boya kat eden bir ulagim yapisidir. Demiryolunun Eregli (Konya) ile Yenice (Adana) is-
tasyonlari arasindaki boliimii, I¢ Anadolu ile GD Anadolu’yu birbirine baglamakta olup, bu iki
bélgeyi birbirinden ayiran Orta Toros Daglarmi da enine kesecek sekilde insa edilmistir. Ozel-
likle Pozanti ile Karaisali arasinda ¢ok sayida tiinel-viyadiik yapilari ile ilerleyebilmis olan
bu demiryolu hatt1, s6z konusu giizergah boyunca Tiirkiye Jeolojisi’nin en 6nemli jeotektonik
iliskilerini de gozler oniine sermektedir.

Yapimi Alman-Fransiz ortaklig: ile tamamlanan bu demiryolunun Eregli-Yenice bolimii ve
tiinelleri, Alman miihendisleri tarafindan yiiriitiilmistiir. Bu insaat yaklasik 10 y1l siirmiis, bu
stirada hat boyunca koprii-viyadiik-tiinel gibi miithendislik yapilarinin yanisira ¢ok sayida tren
istasyonu binasi, hatta Alman personelin barinmasi i¢in kii¢iik bir kasaba dahi olusturulmustur.
Bu kasabada su tedariki i¢in acilmig kuyular gibi ¢cok sayida uygarlik yapisina ait kalintilar
halen taninir durumdadir.

Giliniimiizde bu hat ¢evresindeki “Dogal Miras” zenginligi, baz1 doga yiiriiylisii rotalarinin
olusturulmasini saglamistir. Ancak bu faaliyetler, s6z konusu dogal miras zenginligini olus-
turan coskun su kaynaklari, giir orman Ortiisii ve sert jeomorfolojik unsurlarin sadece gorsel
olarak degerlendirilmesi/tiketilmesi ile sinirli kalmaktadir. Oysa bu giizergah, Tiirkiye Jeolo-
jisbnde Paleozoyikrten gliniimiize dek olusmus neredeyse tiim jeolojik istifleri igermesinin ya-
nisira, Tirkiye>nin tektonik tarihindeki keskin doniisiimlere ait en 6nemli jeotektonik kanitlar
da barindirmaktadir. Paleozoyik yash metamorfik ve metamorfik olmayan istifler, Mesozoyik
yaslt ancak farkli fasiyesleri temsil eden karbonat istifleri, Senozoyik yaslt denizel ve karasal
istiflerin yanisira, Neotetis Okyanusu’nun Giiney Kolu’na ait ofiyolitik kayaglara ait tektonik
dilimler, yaklagik 40 km’lik bir jeotravers lizerinde tanimlanabilmektedir. Bunlara ek olarak,
Alpin Orojenezi ile sekillenen bu cografya, bu jeotravers boyunca, yaklasik D-B uzanimli
kenet kusagini kesmekte olup bu giizergah Eregli — Pozanti arasinda biiyiik oranda Kirgehir
Masifine ait kayagclar ile temsil edilirken, Pozant1 - Yenice istasyonlar1 arasinda ise Anato-
lid-Torid Platformu olarak tanimlanan yapisal birlikler ile temsil edilmektedir. Bunun yam
sira, Eosen’den giiniimiize kadar faaliyetini siirdiiren Ecemis Fay1 bir “Kusak™ olusturmus,
geetigi Pozantt Bogazi/Cakit Kanyonu boyunca Orta Anadolu’dan Akdeniz’e bir “Koridor”
halinde uzanmaktadir. Bunlara ek olarak, ¢ok sayida nap-bindirme-fay-kivrim tiirii jeolojik
yapi, ¢esitli varyasyonlarla yan yana biiyiik bir ¢esitlilik sergilerler. Tiim bu jeolojik unsurlari
ile bu gilizergah, Anadolu’nun tektonik tarihini yansitan en giizel jeotraverslerden biridir.
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Bu giizergahn, tiim dogal ve kiiltiirel miras unsurlart ile birlikte ele alinarak jeoloji egitimi
alan 6grenciler basta olmak tizere, her yas ve kiiltiir grubundan insanlara tanitilmasi olanakli-
dir. Bu yapilabilirse, bir yandan “Jeoloji Arazide Ogrenilir” 6zdeyisinin ne kadar yerinde bir
goriis oldugu anlasilacak, diger yandan 100 yil 6nceki teknik bilgi ve olanaklarla insa edilmis
ve halen hizmet veren bu mithendislik harikasini “Kiiltiirel Miras” olarak tescil edip yasama
gegirme olanagi elde edilecektir.

Anahtar Kelimeler: Pozanti, Bagdat Demiryolu, jeotravers, kiiltiirel jeoloji, Tiirkiye
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ABSTRACT

The Baghdad Railroad is a transportation line running from NW to SE Turkey that has been
active since 1913. The section between the Eregli (Konya) and Yenice (Adana) train stations is
also the transition line between Central and SE Anatolia and cuts the Middle Taurus mountain
range laterally. The railroad in question was established using many tunnels and viaducts
between Pozanti and Karaisali and throughout its length displays the most important geotec-
tonic relations of Turkish geology.

This project was established by German — French cooperation. The Eregli-Yenice section was
undertaken by German engineers and construction was completed in 10 years. In addition
to the tunnel-viaduct constructions, many train stations and several buildings for residential
purposes, constituting a small German village, were established. Some remnants like building
walls and water wells are still recognizable in this village.

The abundance of natural heritage around this section of railroad provides for the establis-
hment of some trekking routes and outdoor activities. Unfortunately, these outdoor activities
are limited to visual pleasure - consuming these natural heritage elements like waterfalls,
green forests and wild geomorphological features. However, this section of railroad includes
not only rock units of Paleozoic to recent age, but also exhibits evidence of the major geote-
ctonic milestones of Turkey. In addition to Paleozoic aged metamorphic/non-metamorphic
units, Mesozoic aged facies representing different carbonates and Cenozoic aged continental/
marine sediments, slices of ophiolitic rock, remnants of the Neotethyan Oceanic Crust can be
found along this approximately 40km stretch of geotraverse. Moreover, during configuration of
this region of Alpine Orogenetic features, the Kirsehir massif and Anatolian-Taurus Platform
collided in an E to W trending suture belt, which is cut by this railroad around the Pozanti /
Cakat Canyon. The Eregli-Pozanti section is represented by the Kirsehir Massif units, whereas
the Pozanti-Yenice section is represented by Anatolian-Taurus tectonically emplaced geologi-
cal units. This canyon is the result of the Ecemis Fault activity continuing from the Middle
Eocene to the present day, forming a canyon ‘corridor’stretching from Central Anatolia to the
Mediterranean between these orogenetic elements. In addition there are also many nappe-th-
rust-fault and fold shaped structural elements, different variations show a great variety side
by side. Considering these geological and tectonic elements, this railroad section is one of the
best geotraverses reflecting the tectonic history of Anatolia.

This railroad section should be handled together with all the natural and cultural heritage
elements and be presented to the people of different ages and socio-cultural backgrounds,
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starting with geology students. Such an organization would confirm on the one hand the sa-
ying, “Learning Geology is Possible in the Field”, and on the other that this line, including
wonderful engineering structures, achieved 100 years ago in restricted technical conditions,
could be transformed into one of the best records of “cultural heritage” in Turkey.

Keywords: Pozanti, Baghdad Railroad, geotraverse, cultural geology, Turkey

221



69. Tiirkiye Jeoloji Kurultay: 11-15 Nisan/April 2016 69" Geological Congress of Turkey
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KULTUREL VE JEOLOJIiK MiRAS OGELERI
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“Sakarya Universitesi, Cografya Boliimii, 54187 Serdivan, Sakarya

(erturac@sakarya.edu.tr)
07/

I¢ Anadolu Volkanizmasi’nin en énemli elemanlarindan Gélliidag Volkanik Kompleksi (Nig-
de), ge¢ Pliyosen-Pleyistosen boyunca siirekli volkanizma ve sonrasinda da aginma siiregleri
ile sekillenmistir. Bolgede, gdrece dar bir alanda gen¢ volkanizmaya dair bir¢ok morfolojik
0ge (riyolitik dom, obsidiyen akintilari/sokulumlari, skorya konileri, maar vb.) ile jeokimyasal
olarak farklilasmig volkanik depolar (asidik ve bazaltik piroklastikler ve lav akintilart) birbir-
leri ile iligkili olarak gozlemlenebilmektedir. Bu 6zellikleri ile bolge bircok jeolojik aragtirma-
ya konu olmusg ve volkanizmanin 6zellikleri ve kronolojisi ortaya konulmustur.

Golliidag, icerdigi obsidiyen formasyonlari ile Anadolu’da tarih oncesi insan faaliyetle-
ri agisindan en dnemli merkezlerden birisi olmustur. Bu obsidiyen kaynaklari, Paleolitik ve
Neo-Kalkolitik dénemler boyunca alet yapiminda yogun olarak kullanilmistir. Golliidag kay-
nakli obsidiyen aletler, 6zellikle Kalkolitik donem igerisinde Anadolu’dan Kibris ve Dogu Ak-
deniz bolgesindeki 6nemli yerlesimlere kadar genis bir alanda dagilim gdstermektedir. Sahada
bu kaynaklarla iliskili ¢ok sayida obsidiyen isligi de bulunmaktadir. Bu 6zellikleri nedeniyle
bolge 1. ve 3. dereceden arkeolojik sit alani olarak koruma altindadir. Bununla birlikte yerle-
sim alanlarinda artan insaat faaliyetleri soucu jeositlerde tahribat artmaktadir.

Bu calismada Golliidag bolgesinde gozlemlenen volkanizma ve asinma siirecleri sonucu ge-
lisen jeolojik miras 6geleri ile tarih 6ncesinden gilinlimiize insan etkilesimi sonucu gelismis
kiiltiirel miras 6geleri sunulacaktir.

Anahtar Kelimeler: Golliidag, jeosit, kiiltiirel miras, Kuvaterner volkanizmast, prehistorya
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CULTURAL AND GEOLOGICAL HERITAGE SITES WITHIN
THE GOLLUDAG VOLCANIC COMPLEX, CENTRAL ANATOLIA

M. Korhan Erturag’, Hilal Okur’, Batuhan Ersoy"
aSakarya University, Department of Geography, 54187 Serdivan, Sakarya
(erturac@sakarya.edu.tr)

ABSTRACT

Golliidag Volcanic Complex (Nigde) has been formed with continuous Plio-Pleistocene vol-
canism and the following erosional processes. The site comprises numerous geosites formed
by morphological elements (acidic domes, obsidian flow/dyke structures, scoria cones and
maar) and also differentiated volcanic products (pyroclastics and lava flows). Gélliidag has
been subject to detailed geological investigation focusing on the properties of volcanism and
also the chronology.

Gélliidag is also a well-known source of obsidian and was occupied by prehistoric activity.
Gélliidag obsidian had been widely exploited during Paleolithic and Neo-Chalcolithic perio-
ds for producing various chipped tools with increasing expertise. These tools were dispersed
through the Middle East and Levant also even to the Cyprus especially during the Chalcolithic
period. Within the study area, a vast number of obsidian workshops accompany geological
sites. For these reasons, Gélliidag is protected as an archeological site of I* and 3" degrees,
on the other hand, destruction related with the fast expansion of recent settlements endanger
these sites.

In this study, we will focus on the relationships between the mankind and geological sites for-
med by volcanism and erosional processes to reveal the significance of Gélliidag as a cultural
heritage site.

Keywords: Gélliidag, geosites, cultural heritage, Quaternary volcanism, prehistory
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0z

Agacbas1 Turba Batakliklar1 (ATB) Trabzon-Kopriibasi il¢e sinirlarinda, Siirmene’den 67 km
uzaklikta, 1950-2100 metre yiikseltilerde, yiiksek yagis alan ve yaz aylarinin da 2/3 i nemli
olan, dalgali goriintimlii bir platoda yer alirlar. ATB 50-300 cm kalinlikta, yaklasik olarak 350
hektarlik alan igerisinde 50 hektarlik bir turbalik alanin1 kapsar. ATB, Tiirkiye’nin en biiyiik
yiiksek rakim turbaligidir ve kuzey yarikiiredeki turbaliklarin en giiney ucunda yer alan yiik-
sek rakim batakliklar olmasi nedeniyle diinya 6lgeginde korunmasi gereken bir dogal mirastir.
ATB, bataklig1 olusturan su ve bitki besin maddeleri sadece yagislardan saglanan ombotrofik
ozellige sahiptir ve iklim dolayisiyla tepe iistleri veya yamaglarda ortii turbaliklart sekilde
gelismislerdir. ATB zengin bitki ortiisti Tiirkiye’de nadir bulunan tiirlerden olusmaktadir. Ba-
takliklarin hakim bitkileri Sphagnum ve Carex tiirleridir. Karadeniz bolgesinde sadece ATB’da
bulunan nadir tiirler de bulunmaktadir. ATB’n1 6nemli kilan alansal biiytikliigii, endemik tiirle-
ri yaninda, bolgenin ekolojik ve iklimsel gegmisi ile ilgili 9.000 yillik biiyiik bir bilgi hazinesi-
ni biinyesinde barindirmaktadir. Ayrica, turbaliklar Diinya 6l¢eginde karbon depolayan alanlar
olduklari i¢in kiiresel 1sinma agisindan biiyiik 6neme sahiptirler. ATB Dogu Karadeniz’deki en
onemli kus go¢ yollarindan birisi olarak bilinen Karadere havzasi iizerindedir. ATB antik ipek
ve kervan yolunun Karadeniz’e ulasan ve en bilinen kollarindan birisi olarak Bayburt-Siir-
mene hattinin iizerindedir. Unlii seyyah Evliya Celebi seyahatnamesinde batakliktan gegen
kervan yolundan bahsetmektedir. Tarihi kervan yollarinin bazi tas doseli boliimleri batakliklar
icerisinde halen mevcuttur. ATBdan gecen eski kervan yolu iizerinde ve bataklik ¢evresinde
1. Diinya Savagindan kalma 100’{in {izerinde sehit mezari ve bir sehitlik bulunmaktadir. ATB
¢evresindeki yerlesimler 19. Yiizyildan giiniimiize dogal ve tarihi kimligini bozulmadan koru-
yan eski kervan konaklama alanlar1 ve dort kervan han1 mevcuttur. ATB-Siirmene arasindaki
tarihi kervan yolu tizerinde tarihi ¢gesmeler, mitolojik hikayeleri olan tepeler, kayaliklar bulun-
maktadir. ATB ve civart Dogu Karadeniz bolgesindeki en giizel manzara izleme ve fotograf
¢ekim gilizergahlarini icermektedir.

ATB’nin korunmasi i¢in toplumsal ve idari farkindalik saglanmasi amaciyla Trabzon Dogal ve
Tarihi Degerleri Koruma Dernegi tarafindan hazirlanan “Dogu Karadeniz’in Dogal Hazinesi:
Agacbas1 Turba Batakliklar1” adli proje, WWF-Tiirkiye, “Tiirkiye’nin Can1 Programi1” kapsa-
minda 2014 yilinda desteklenmis ve farkindalik yaratilmigtir. ATB Trabzon Dogal Varliklar
Koruma Kurulu tarafindan “Dogal Sit” olarak koruma altina alinmig ve karar tescil i¢in ilgili
bakanliga gonderilmistir.

Anahtar Kelimeler: Siirmene, Agacbasi, turba, bataklik, jeoturizm
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ABSTRACT

Agacgbasi peatlands (APL) are located in the Trabzon-Kdpriibasi town, which is 67 km away
from Stirmene, at altitudes between 1950 and 2100 m, highly rainy wavy highlands, which is
also humid for two thirds of summer months. APL has thickness between 50 and 300 cm and
forms a 50 hectare of swamps in about 350 hectare areas. APL are the highest and largest pe-
atlands of Turkey and are a natural heritage that must be protected on the world scale due to
their unique location in the most southern corner of the northern hemisphere as high altitude
peatlands. APL has ombrotrophic characteristics in which water and plant nutrients provided
by only rains help forming the swamps. The site has several plant species that are extremely
rare in Turkey. The main plants in the swamps are Sphagnum and Carex species. There are
also endemic species only known from Black Sea region. APL contains a 9000 year old rich
history in terms of ecological and climatological data of the region. APL plays an important
role in the global warming by helping carbon sequestration. APL is located at the most impor-
tant bird migration routes known as Karadere in the Eastern Black Sea region. APL are also
located at the Bayburt-Siirmene route which is one of the most known branches of historical
silk and caravan routes that lead to the Black Sea. Famous traveler Evliya Celebi refers to
the caravan route that is passing through this swamp in his travelogue. There are still paved
stones visible as part of historical caravan routes in the swamps. There are more than 100
martyr tombs and one cemetery left from the First World War on the historical caravan route
passing through APL and surrounding area. There are many caravan accommodation spaces
and four inns that saved the historical and natural heritage since 19th century. There are his-
torical fountains, hills and rock formations that are mentioned in mithological stories on the
historical caravan route between APL and Stirmene. APL and surrounding area contain the
most beautiful scenery and ideal for photography.

“Natural treasure of the Eastern Black Sea: Agagcbasi Peatlands” project prepared by “So-
ciety for the Prevention of the Natural and Historical Values of Trabzon” was supported by
WWEF-Turkey, “Programs of Turkeys Life” in 2014 to provide social and managerial aware-
ness to conserve the APL. APL is currently protected by “The Council for the Prevention of the
Natural Property of Trabzon” as “Natural Protected Area” and the final decision is pending
in the related ministry.

Keywords: Stirmene, Agagbasi, peatland, swamp, geotourism
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Jeolojik korumanin ana unsurlari olan “jeolojik Miras” ve “Jeopark”, {izerinde yasadiklar1 fi-
ziki cevreyi kisi ve toplumlara anlatabilmenin yontemi veya uygulamalari olarak ele alinabilir.

Cevreyi dogru tanimamanin en yaygin sonucu dogal afetlerdir. Ote yandan, artan niifus ile
onun dogurdugu hizli yapilasma ve g¢esitlenen hammadde tiiketimi doganin hizli tahribatina,
dolayisiyla yerkiirenin ge¢misi i¢in belge niteliginde olan jeolojik 6gelerin ortadan kalkmasi-
na yol agmaktadir. Jeolojik miras olan bu varliklarin yok olmas ise yerkiirenin anlasilmasini
giiclestirmektedir.

Jeopark ve jeolojik miras, ergin bireylerin ugraslaridir, kismen egitim igerir. Gelismis toplum-
larda ise doga koruma bilinci, okul 6ncesinden baslayarak ilk ve orta 6gretimde verilir, kalict
ve gergekei olani budur. Bu konuda basli basina dersler oldugu gibi, fen bilgisi, ¢cevre, yasam,
biyoloji, cografya vb derslerin kapsamlari amaca uygun olarak zenginlestirilmistir.

Ulkemizdeki durumun tespiti icin ilk ve orta 6gretim dersleri ve ders kapsamlari incelenmistir.
Sonug timit verici olmaktan uzaktir. Miifredatta Jeolojik koruma, jeopark, jeolojik miras kav-
ramlar1 kelime olarak bile yoktur. Yerbilimi grubundan cografya dersi yalnizca Lise 2 ve Lise
3’de okutulmaktadir. Diger yerbilimi konulari ise “enerji” kapsaminda, petrol ve kdmiiriin
anlatilmas1 dolayisiyla ele alinir. Ilkokul 4, 5, Lise 1, 2, 3 miifredatinin toplaminda Tarih 10
saat, Biyoloji 13 saat, ingilizce 24 saat, Cografya dahil tiim doga bilimleri 6 saat okutulmak-
tadir. Yillar i¢inde saat miktarinda kiigiik degisiklikler olmakla birlikte oranlarin ayn1 kaldigt
goriilmiistiir.

Anahtar Kelimeler: Jeolojik miras, jeopark, ilk-orta 6gretim
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ABSTRACT

As the core elements of geological protection;, Geological Heritage and Geoparks can be
considered as the practical ways to express the physical environment to the people and com-
munity, on which they have been spending their life.

The natural disasters are the most widespread consequence of unknown environment. On the
other hand the fast structuring as the consequence of rapidly increasing population and the
diversifying raw material consumption cause the fast devastation of the nature and give rise
to disappearance of Geological Heritage which are reference legibility's for the past of the
Earth. The disappearance of this wealth as Geological Heritage makes the understanding of
the Earth extremely difficult.

Dealing with geoparks and geological heritage involve partial education which has to be the
adult people occupation. In the developed countries, the awareness for protection of the na-
ture, commence prior to school education and given in primary and high school levels, which
is realistic and perdurable. The syllabus of courses as Science, environment, life, biology,
geography etc. are enriched in accordance with the objective and on the other hand there are
also specific lessons on these topics.

In order to identifying the status of our Country in this respect, the lessons and their syllabus
of primary and secondary schools are investigated. The conclusions are far-off from being
hopeful. In the syllabus the concepts of “geologic conservation”, “geopark” and “Geological
Heritage” do not exist even as vocabulary. Geography lessons from group of the earth scien-
ces are instructed only in second and third class levels of high schools. Other earth sciences
topics are dealt within the scope of “energy” during mentioning of petroleum and coal. In spite
of the fact that, within the syllabus of 4" and 5" degrees of primary schools and 1*, 2" and 3™
degrees of high schools the durations of total history lessons sums to 10 hours, biology lessons
sums to 13 hours, English language lessons sums to 24 hours; but, unfortunately the duration
of the total natural sciences including geography lessons sums up to only 6 hours. Although
over the years minor changes have taken place regarding the total hours of these lessons; the
ratios remained the same.

Keywords: Geological heritage, geoparks, high-school education
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Cevre ve g¢evre sistemleri, gegmisten giiniimiize bir¢ok medeniyetin ortak mirasi 6zelligin-
dedir. Diyarbakir’da bulunan akarsu ve vadi sistemleri de bu 6zellikleri nedeniyle UNESCO
Diinya Dogal ve Kiiltlirel Miras listesine dahil edilmistir. Bu mirasin gelecegi bir yandan bi-
zim sec¢im ve eylemlerimize bagliyken, diger yandan da yer sistemi tarihindeki degisikliklerin
akarsu dinamiklerine etkisine baglidir. Bu tarihge, akarsuyun taskin ovasi ¢cevresinde gozlenen
taracalarda ve giintimiizde derine kazdig1 ana kaya ile iliskilerinde yazilidir.

Dicle Nehri sisteminin evriminin anlagilmasi amaciyla 2014 ve 2015 yillarinda gergeklestiri-
len iki hedef bolgede arazi calismasi gergeklestirilmistir: (i) Akarsuyun, sehir duvarlari (sag
yaka) ve Universite (sol yaka) ¢evresinde bulunan taracalar iizerine kurulu Hevsel Bahgele-
11, (i) Diyarbakir Bogazi’nin asag1 ¢igirlarinda kalan, Karacadag’in sag yakasindan Dicle’ye
yakinsadig1 kesimdeki aliivyal depolar. Ilksel sonuglarimiz, Dicle Nehri ve vadisinin evrimi
hakkinda 6nemli ipuglar1 ortaya koymaktadir. Uzun siireli dinamiklerin giintimiiz yer sekille-
rinin gelisimine ve akarsuyun gelecegine olan etkisi gz oniinde bulunduruldugunda Heysel
Bahgeleri ve Diyarbakir ¢evresindeki Dicle Vadisi’nin yonetimi ve korunmasin gerekliligi ve
Oonemi ortaya ¢ikmaktadir. Bu sonuglar, ¢evre sistemlerinin sadece insanoglunun giiniimiize
dair proje ve hirslarinin pasif izleyicileri degil, gelecegimizin kurulmasinda 6nemli bir aktor
oldugunu hatirlatmaktadir.

Anahtar Kelimeler: Dicle nehri, Holosen, Diyarbakir, Hevsel bahgeleri
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ABSTRACT

Environment and environmental systems have memories which become heritages common to
several civilizations. The river and valley systems at Diyarbakir are such a heritage, which
is now part of the UNESCO List of Natural and Cultural World Heritage. This heritage now
depends today;, first on our decisions and deeds, but also on the history of the system dynamics
which impacts the dynamics of the river whatever we do to it. This history is recorded in the
terraces stretching along the river flood plain, and in the relationships between the river and
the substratum that it incises.

In 2014 and 2015, we investigated two areas related to the recent evolution of the river: (i)
the Hevsel gardens, which correspond to river terraces stepping at the foot of the city walls
(right bank) and of the University (left bank), (ii) alluvial deposits downstream the Diyarbakir
gorges, where right-bank from the Karacadag converge towards the Tigris. Our first results
provide new insights into the recent evolution of the Tigris valley and River. Enlightening the
impact of long-term dynamics onto the present evolution of the landscapes and onto the rivers
future, they directly address the management and preservation of the Hevsel Gardens and
Tigris River valley in the Diyarbakir area. As such, this example demonstrates the necessity to
consider environmental systems as acting parts of our future, and not only as passive actors
of our projects and ambitions.

Keywords: Tigris, Holocene, Diyarbakir, terraces, Hevsel gardens
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0z

Gincel veya eski bir jeolojik siireci, olay1 veya 6zelligi ifade eden kayag, mineral, fosil toplu-
lugu, yapy, istif, yer sekli ya da arazi pargasi jeosit olarak tanimlanmaktadir. Bu tanim dikkate
alindiginda Dogu Anadolu Bélgesi’nde, Akcadag Ilgesi’nin (Malatya batis1) kuzeybatisinda
yer alan Hasanaga Deresi boyunca ylizeyleyen bazi jeolojik birimlerde bulunan fosil toplulu-
gunun, bu tanima iyi bir 6rnek olusturdugu goriiliir.

Hasanaga Deresi boyunca yiizeyleme veren jeolojik birimlerin yaglart Mesozoyik’ten Kuva-
terner’e kadar degismektedir. Tersiyer birimleri: Eosen yagli Darende Formasyonu’nun Kor-
gantepe, Yenice ve Asartepe iiyeleri, Oligosen yaslt Muratli Formasyonu ve Miyosen yaslt
Alibonca Formasyonu olarak haritalanmigtir. Bu birimler, Hasanaga Deresi boyunca Tersiyer
yasli tortul birim ¢esitliliginin gostergesidir. S6z konusu alanin asil 6nemli yoniinii ise Eosen
iri bentik foraminifer ¢esitliligine sahip olmasi olugturmaktadir. Hasanaga Deresi’nde Liite-
siyen’den Oligosen’e kadar uzanan diizenli istifi olusturan birimlerde Nummulites’ler, Alve-
olina’lar, Discocyclina’larla temsil edilen iri bentik foraminiferler en bol bulunan formlardir.

S6z konusu dere boyunca, vadinin her iki tarafinda degisik boyutlu, bazilarinin iginde yagam
izleri de gdzlenmis olan ¢ok sayida magara bulunmaktadir.

Sahip oldugu iri bentik foraminifer cesitliligi ve bollugu yaninda s6z konusu magaralar da,
bolgenin jeoturizm agisindan onemini arttirmaktadir. Bu jeolojik olusum ve yapilara sahip
alanin bir diger avantajli yan1 kolay ulasilabilir olmasidir. Hasanaga Deresi boyunca yer alan
bu bdlge, sahip oldugu 6zelliklere bagli olarak bir jeosit olarak tanimlanmaistr.

Anahtar Kelimeler: Jeosit, Hasanaga deresi, iri bentik foraminifer, Darende formasyonu

Bu calisma 115Y035 numarali TUBITAK 1002 projesi kapsaminda desteklenmektedir.
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ABSTRACT

Rock, mineral, fossil associations, structure, geological section, landforms or a part of land
which represent current or former geological process, event or a specialty is defined as geo-
site. When considering this definition, some geologic units containing fossil associations and
outcropping along Hasanaga Stream located in the northwest of Ak¢adag District (west of
Malatya) in Eastern Anatolia Region, is seen as a good example.

The age of the geological units that outcrop along Hasanaga Stream ranges from Mesozo-
ic to Quaternary. Tertiary units are mapped as Korgantepe, Yenice and Asartepe members
of Eocene aged Darende Formation, Oligocene aged Muratli Formation and Miocene aged
Alibonca Formation. These units are indicative of the diversity of Tertiary sedimentary units
along Hasanaga Stream. The outstanding importance of the region is the diversity of Eocene
large benthic foraminifera. The geological units of a regular sequence range from Lutetian to
Oligocene in Hasanaga Stream contain large benthic foraminifera which the most abundant
forms are represented by Nummulites, Alveolina and Discocyclina.

Along the stream, on both sides of the valley, there are many caves in different sizes, having
traces of life in some of them.

The mentioned caves increase the importance of the region in terms of geotourism in additi-
on to the diversity and abundance of large benthic foraminifera. A further advantage of the
region having this geological formation and structure is being easily accessible. This region,
which is located along Hasanaga Stream, has been identified as a geosite depending on its
characteristics.

Keywords: Geosites, Hasanaga Stream, Larger Benthic Foraminifera, Darende Formation
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Tiirkiye’ nin cesitli yerlerinde degisik kiiltiirlere ait heykel, kaide, siitun, stel, kabartma vb.
eserler bolca mevcuttur. Bunlar o eserleri yapan medeniyetlerin gelismislik 6l¢iisii oldugu
kadar daha baska faktorlerin, 6rnegin ustalik, ulagim, iklim, ticaret vb. tesirlerin de isaret¢i-
si olabilirler. Bu faktorlerden 6nde gelenin “kaynak/malzeme bollugu” ve/veya jeolojik yap1
olabilecegi diisiiniilmektedir. Boyle bir iliskinin varligini tespit amaciyla Ankara Anadolu Me-
deniyetleri Miizesi sahipliginde bulunan eserlerin kaya cinsleri, buluntu yerleri ve zamanlari
karsilikli olarak degerlendirilmistir. Diger karsilastirma malzemesi ise buluntu yerinin litoloji-
si ve bunlar1 gosteren degisik 6l¢ekli Tiirkiye jeoloji haritalaridir.

Sonuglar eserlerin yapiminda kullanilmis tag cinsi ile bulundugu bodlge jeolojisi arasinda ¢ok
yakin iliski bulundugunu isaret etmektedir. Miizenin tas eserler salonu ve bahgesinde sergile-
nen eserlerin, sayisal agidan % 38,6’i mermer, % 20,51 bazalt , % 13,4’1 pismis toprak (kil),
% 9,371 kirectas1, % 8,6’1 andezit, % 9,6’1 diger kayaglardan oldugu tespit edilmistir. Roma
donemi eserlerinin ¢ogunlugu mermerden yapilmistir. Traverten daha yakin dénemlerde (Bi-
zans ve Osmanli) kullanilmistir. Bazalt giiclii imparatorluklarin (6rnegin Asur, Hitit) ve/veya
imparatorluklarin gii¢lii donemlerinin malzemesi olarak gériinmektedir. Arastirma sonuglarti,
hammadde bollugunun yani kayag cinsinin (= jeolojik tesir) hem eser ¢esitliligine, hem de ileri
teknik uygulamalarina yol agtigin1 gostermektedir.

Anahtar Kelimeler: Kiiltiirel jeoloji, Ankara Anadolu Medeniyetleri Miizesi, kiiltiirel eserler,
eserlerin kayag cinsi
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ABSTRACT

Statues, columns, pedestals, stels, reliefs and other cultural artefacts belonging to different
civilizations exist abundantly in various localities of Turkey. Of course, each artefact is a
good evidence of the development level of the relevant civilization as well as being evidence
of other factors such as skill, transportation, climate, trade, etc. It is suggested that rock type
and abundance of source material (= geology of the region) was one of the prominent factors
on creation of cultural artefacts in a civilization. In order to research such a relationship,
all products in the exhibition saloons and gardens of the Anatolian Civilizations Museum in
Ankara have been examined regarding discovery region, time period and the raw material.
The artefacts in the museum were also compared with lithology of the original sites using the
geological map of Turkey at different scales.

Results prove that there was a close relation between abundance of artefacts and geology of
the region. We described that rock types of the examined properties in the museum consist of
38.6% marble, 20.5% basalt, 13.4% mud (clay), 9.3% limestone, 8.6% andesite and 9.6%
others. Marble was the most common rock in the Roman period, while travertine relatively
younger times (Byzantine and Ottoman). Basalt was considered as the material of powerful
empires (Assyrian and Hittites) and/or powerful periods of the same empire. Results indicated
that abundance of raw material or rock types (= geological effect) played roles on both varie-
ties of artefacts and production technique.

Keywords: Cultural Geology, Ankara Anatolian Civilizations Museum, cultural properties,
rock types of properties
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Afyon-Eskisehir-Kiitahya arasinda kalan bolge biiyiik 6l¢iide Ge¢ Miyosen piroklastiklerin-
den kuruludur. Arkeolojide “Daglik Frigya” olarak bilinen yd&re, genis tabanli vadileri ve pe-
ribacalari tipinde yer sekilleribulundurur. Ayrica, bélgede cogu volkaniklastik temel {izerinde
olmak tiizere bolca kiiltiirel miras varliklar1 gozlenir (Yazilikaya aniti, yeralt1 ve yeriistii yer-
lesimleri, sarniglar, yollar vb). Bunlarin tiimii dogal ve antropolojik tesirlerle aginmis, bazi-
lar1 yok olmustur. Bu ¢alismada kiiltiir varliklarindaki bozulmalar, bolgedeki topografyanin
olusumu agisindan degerlendirilmistir. Schmidt ¢ekici ile yapilan 6l¢iimlerde, yerlesimlerin
icinde(= dogal tesirlerden kismen korunmus)geri sekme (rebound) say1s130,6 iken, atmosfere
acik tiiflerde 27,5 ve 24,6 gibi degerlertespit edilmistir. Béhme asinma dayanimi deneyleri
atmosfere acik tiiflerden alinan iki ayr1 blok lizerinde yapilmis ve ortalama aginma direngleri
33210,3 mm3 ve 61188 mm3arasinda bulunmustur. Bu degerler, piroklastikler i¢in ¢ok diisiik
olmayan dayanimi ifade ederler. Bunun sonucu olarak boélgedeki tarihi eserler (6rnegin Yazili-
kaya) oldukca iyi korunmuslardir.

Frig vadisinde yer alan ¢ok sayidaki kabartma figiirler bu kapsamda incelenmis, bunlarda asin-
ma ile olusan kaybin ortalama 2-4cm oldugu tespit edilmistir. Bu veriler yaklasik 10 mm/by
hizindaki asinmaya karsiliktir. Ote yandan, arkeolojik veriler ydrenin MO 1200-700, agirlikli
olarak MO 1000-750 yillar1 arasinda kullanildigini, dolayistyla figiirlerin de bu zamana ait
oldugunu diisiindiiriir. Biiyiik ve orta boy vadiler ve ilgili yersekilleri yerlesimlerden ¢ok 6n-
cedenolusmus, ancak mikrotopografya antropojenik tesirlerle cokca degistirilmistir.

Anahtar kelimeler: Kiiltiirel Jeoloji, Frig vadisi, kiiltiir yollari, kaya¢ dayanimi
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ABSTRACT

A large area in the Afyon-Eskisehir-Kiitahya region of Turkey, which is known “Mountainous
Phrygia” in the archaeology, consists of mainly late Miocene pyroclastic rocks. The region is
typical with presence of U-type valleys and fairy chimney-like landforms. In addition, the area
includes many cultural properties (the monument Yazilikaya, ground and surface settlements,
cisterns, ancient roads, etc), most of which were formed on a volcaniclastic background. Near-
ly all cultural properties have been abraded more or less and some vanished totally by natural
and anthropogenic effects. The abrasion of cultural heritages was used as a tool for the deve-
lopment of the local topography and so they were investigated for that purpose. Mean value
(rebound number) provided by Schmidt hammer on tuffs is 30.6 at inner parts of Phrygian
houses (protected sites from atmospheric circumstances), while it is between 27.5 and 24.6 at
outside. The standard Bohme experiments were done on two samples to detect abrasion resis-
tances of the subaerial tuff. The obtained results are 33210.3 mm3 and 61188 mm3 and these
values suggest a moderate rock mechanical resistance when they are compared with other
pyroclastic fields. As result of the mentioned resistance, historical monuments, i.e. Yazilikaya
could be protected well.

Many figures in the Phrygian valley have been examined and it was found that loss by abrasion
is about 2-4 cm at least. They represent an abrasion rate about 10 mm/ky. On the other hand,
archeological results say that Phrygian Valley had been inhabited in years 1200-750 BC,
heavily in 1000-800 BC. Probably majority of the figures, houses and others had been formed
during that time. However, large- and moderate- size valleys and some big landforms had
been already existed, but micromorphology was subject to highly changes by anthropogenic
influences during the Phrigyan period.

Keywords: Cultural geology, Phrygian valley, cultural roads, rock resistance
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Batman’ni 35 km giineydogusunda Dicle Nehri kiyisinda yer alan Hasankeyf, ge¢misinde
medreseler, rasathane, dariissifa gibi egitim kurumlariyla bolgenin ilim ve kiiltiir merkezi ol-
makla birlikte, ulagim yollar1 ve ticaret merkezlerinin yer degistirmesiyle giinimiizde 6nemini
yitirmis tarihi bir yerlesmedir. Kenarlar1 Dicle nehrine kavusan akarsular tarafindan derince
yarilmis korunmaya elverisli basamaklar seklindeki diizliikler tizerinde kurulmus olan Hasan-
keyf, insan giicliyle kayalara oyulmus yiizlerce kayaoyugu mesken ve yerlesme fonksiyonla-
rindan olugmaktadir. Yakin ge¢mise kadar yerlesik olan Hasankeyf, gerek milattan 6nce ge-
rekse milattan sonraki ¢caglarda 6nemli bir yerlesme olmus ve pek ¢ok medeniyeti biinyesinde
barindirmustir.

Hasankeyf ve yakin ¢evresi sahip oldugu zengin tarihsel yapilar1 ve dogal 6zellikleri nedeniyle
1981-y1linda 2863 Sayili Kiiltiir ve Tabiat Varliklarint Koruma Kanununa gore biitiiniiyle sit
alani ilan edilerek (Kiiltiir ve Turizm Bakanlig1) koruma altina alinmigtir. Hasankeyf’in 6zgiin
degeri, jeolojik ve jeomorfolojik yapinin giiniin sartlarina uygun olarak akillica kullanimindan
kaynaklanir. Oncelikle Hasankeyf savunma fonksiyonu &n planda olan bir yerlesmedir. Tek-
tonizma ve gii¢lii akarsu asindirmasi kenarlar1 oldukga dik, sarp ve yiiksek ve ele gecirilmesi
gii¢ yerlesme platformunun olusmasina neden olmustur. Ote yandan yerlesme, binlerce niifusu
barindirabilecek kayaoyugu meskenlerden ve kompleks yerlesim fonksiyonlarindan meydana
gelmektedir (yollar, merdivenler, sarniglar, Dicle Nehrine inen su tiinelleri, savunma yapila-
r1 ve diger mimari sosyal ve yonetsel mekanlar). Boylesine kompleks ve organize bir kaya
kentinin olusumunda en 6nemli faktor, jeomorfolojik yapinin yani sira kugkusuz kayag 6zel-
likleridir. Meskenlerin oyuldugu ve korunakli kentin insa edildigi birim, s1§ denizel ortamda
olusmus kirectast ve dolomitlerden olusan Eosen yasli Hoya Formasyonu’nun iist kesimlerini
olusturan nisbeten yataya yakin tabakali, erime bosluklu, iiste dogru evaporit miktar1 artan,
tebesirli, travertenimsi karbonatlardir. Bu kayagclar direncli, saglam, masif ancak kolay islene-
bilir 6zelliktedir.

Tarihi 6neminin yani sira konumu, yer se¢imi, dogal ¢evrenin akillica kullanimi, adeta bir kaya
kentini andiran gérkemli goriintiisii, cevresindeki jeolojik- jeomorfolojik unsurlarin zenginligi
ve yerlesmenin siirekliligine etkisi, Hasankeyf’in 6zgiin bir kiiltiirel jeolojik miras olarak ele
alinmasi ve degerlendirilmesini gerektirmektedir.

Anahtar Kelimeler: Batman, Hasankeyf, kiiltiirel jeoloji, jeomorfoloji
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ABSTRACT

Although Hasankeyf, located by the Tigris river 35 km south-eastern of Batman, was the center
of science and culture of the region with educational institutions such as madrasas, observa-
tory, health centers in the past, it is now a historical settlement place which lost its importance,
because transportation ways changed their routes and commercial centers changed their pla-
ces. Hasankeyf, whose edges reach to the coast of the Tigris river and was built in the shape
of steps convenient for protection, deeply cut by rivers, and consists of hundreds of caves and
settlement functions curved into the rocks with human power. Hasankeyf has been an impor-
tant settlement place both before and after Christ ages and has cradled many civilizations.

Hasankeyf and its nearby vicinity were declared as the site area and taken under protection
by the Ministry of Culture and Tourism according to Cultural and Natural Assets Protection
Law dated 1981 and numbered 2863 due to rich historical structures and natural features. The
authentic value of Hasankeyf stems from the fact that the geological and geomorphological
structures were used wisely in accordance with the conditions of those days. Hasankeyf is
initially a settlement place whose defence function is in the foreground. Tectonism and strong
river erosion have led to formation of a settlement platform whose edges are very steep, jag-
ged and high and whose seizure is very difficult. On the other hand, the settlement consists of
man-made rock hollow shelters and complex settlement functions which can accommodate a
population of thousands (streets, stairs, rainwater reservoirs, water tunnels going down to the
Tigris river, defence structures and other architectural social and governmental buildings).
The most important factor in existence of such a complex and organized rock city is, without
doubt, properties of the rock besides geomorphological structure. The unit, where houses are
carved and sheltered city is constructed, is of carbonates relatively horizontal layered, melting
pore, the evaporitic amount of which increases towards upper part, chalky, travertine like
carbonates which make the upper part of Eocene Hoya Formation comprising of limestones
and dolomites occurring in shallow marine environment. These rocks are resistant, strong and
massive, while they have properties to be easily worked on.

In addition to historical importance, it is essential that Hasankeyf should be handled and
evaluated as a cultural and geologic heritage because of its location, selection of its place,
usage of the natural environment wisely, its magnificent appearance resembling to a rocky city,
the richness of geological and geomorphological structures around it and its effect on lasting
settlement.

Keywords: Batman, Hasankeyf, cultural geology, geomorphology
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Ulkemiz, bilindigi iizere orojenik kusaklarinda etkisi ile jeolojik dénemler boyunca gegirmis
oldugu hareketli ve degisken siireglerin yaygin izlerine ev sahipligi yapan bir iilkedir. Bu ne-
denle de iilkemizde jeolojik ¢esitlilik nedeniyle goriilmeye deger cok sayida lokasyon bulun-
maktadir. Bu zengin lokasyon potansiyelini en iyi gézlemledigimiz bolgelerden biriside Asagi
Kelkit Havzasinda yer alan Tokat ili Niksar ilgesidir. Havza, tarih boyunca topraklar1 iizerinde
barindirmis oldugu cesitli uygarliklardan kalma kiiltiir hazineleri, diinyada nadir olarak bulu-
nan doga giizellikleri ve her mevsimde yapilabilecek farkli etkinlikleri ile biiyiik bir turizm
potansiyeline sahiptir. Bunun yani sira daglari, yaylalari, magaralari, akarsulari, gdlleri, termal
kaynaklar1 ve jeolojik yapi alanlari ile genis bir turizm yelpazesi olusturmaktadir. Bu jeolojik
yapt alanlarinin bir¢ogu jeosit niteligindedir ve heniiz bu alanlarin bir¢ogunun envanteri ¢ika-
rilmamustir.

Niksar ilgesi, diinyanin en 6nemli kirik hatlarindan biri olan ve Anadolu‘daki toplam uzunlugu
yaklasik 1500 kilometreyi bulan Kuzey Anadolu Fay Zonu (KAFZ) etki alan1 igerisinde bulun-
maktadir. Bu etki, milyonlarca yilin sonunda, bolgede dogal gollerin, fay aynalarinin, magara-
larin, kanyonlarin ve vadilerin olusmasina neden olmustur. Fayin hareketleri ile ortaya ¢ikan
ve Cek-Ayir havzalarinin giizel bir 6rnegi olan Niksar Ovasi, Efkerit Vadisi ve vadide bulunan
Luvi Tapimagi, Sisma Magarasi ve traverten olusumu, Dilimkaya Kanyonu, Ayvaz maden suyu
ve Fay-Boyu Volkanitleri, Cami¢i Yaylasi, ¢caligma alaninin jeolojik miras olarak dnerilebile-
cek jeosit alanlaridir. Bu ¢aligma kapsaminda bu alanlar ve yakin ¢evresi jeolojik agidan ayrin-
til1 olarak incelenmis ve yorenin tarihi, kiiltiirel, turizm degerleri ile birlikte degerlendirilerek
bdlgeye arastirmacilarin dikkatini gekmek, jeolojik mirasa iliskin farkindaligin olusturulmasi
ve bu degerlerin jeoturizm igin alternatif bir alan olarak kazandirilmasi amaglanmustir.

Anahtar Sozciikler: Niksar, jeolojik miras, jeoturizm, dogrultu atimli fay
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ABSTRACT

As it is known, our country is a home to extensive traces of variable processes which were
affected by orogenic belts. Because of the geologic diversity, there are many locations worth to
examine. One of these places is the Niksar region of Tokat which is located in the Asagi Kelkit
Basin. This basin has a significant tourism potential as a result of its historical and natural
richness. Besides, Asagi Kelkit Basin includes mountains, caves, rivers, thermal fountains and
geologic places which constitute a tourism center. Most of these geological sites have geosite
features and have not been taken in archives yet.

Niksar region is located within the impact zone of North Anatolian Fault which has the length
of 1500 kilometers and one of the most important broken fault lines. This fact causes formati-
on of natural lakes, slickensides, canyons and valleys as a result. With the movement of faults
Niksar lowland, Efkerit valley, Luvi Temple, Sisma Cave, travertines, Dilimkaya Canyon, Ay-
vaz mineral water, volcanite, Cami¢i highland came into light to be suggested as geological
heritage. In this study, these sites and nearby locations have been studied from geological
point of view in detail and aimed to draw attention of the researchers to this region's historical,
cultural value and also create awareness to the geological heritage and bring these areas as
an alternative area for geotourism.

Keywords: Niksar, geological heritage, geotourism, strike-slip fault
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Yerel, ulusal veya uluslararasi taninmisligi olan, ziyaret¢i alan ve bu nedenle korunmasi karar-
lastirilan yerler, onemlerini vurgulamak amactyla “miras alanlar1” olarak nitelendirilmektedir.
“Miras konular1” ulusal ve uluslararasi literatiirde giderek ¢esitlenmektedir. Yakin zamanlarda
“dogal peyzaj alanlar1” ve “kiiltiirel peyzaj alanlar” kavramlari iiretilmistir.

Korunmast istenen kategoriler iginde “dogal miras alanlar1” oldukga eski ve yaygin olmakla
beraber iilkemizdeki sayilart son derece azdir. UNESCO Dogal Miras Alani, Karma (dogal ve
kiiltiirel) Miras Alani, Biyosfer Rezervi, Kiiresel Jeoparklar en fazla ragbet goren uluslararasi
prestij listeleridir. Siralanan bu prestij alanlar iilkelerin dogal zenginligi olup taninmisliklarimi
ve turizm potansiyellerini de artirmaktadir. Yiizolgiimii Tiirkiye’den daha kiiciik olan ital-
ya’da 4 dogal miras alani, 11 biyosfer rezervi ve 10 jeopark alani; Fransa’da 3 dogal ve 1 kar-
ma miras alani, 14 biyosfer rezervi ve 5 jeopark alan1 bulunmaktadir. Buna karsin Tiirkiye’de
sadece iki karma miras alan1 (Kapadokya ve Pamukkale) 1 biyosfer rezervi (Camili Biyosfer
Rezervi) ve 1 jeopark (Kula Jeoparki) alan1 mevcuttur.

Uluslararas1 miras alani olabilmek i¢in her kategorinin ayr1 kayit-kabul 6l¢iitleri vardir. En
bagsta yerel halkin ve kamunun bu alan1 “koruma kararlilig1” gelmektedir. UNESCO Tiirkiye
Milli Komisyonu’na ulagan bagvurulardan, 6zellikle yerel yonetimlerde bu yonde bir farkinda-
lig1n olustugunu sdylemek miimkiindiir. Bu isteklerin gercekei degerlendirilmesi i¢in listelere
kaydedilme konusundaki kriterler ve listedeki alanlarin beklenen faydalar1 saglayip saglama-
diklarmin belirlenmesi gerekmektedir. Ayrica, Ulkemizdeki mevcut dogal miras alanlarinin
korunmasi, degerlendirmesi, ziyaretci sayilarinin artirilmasi ve 6zellikle tiim bu hususlardaki
stirdiiriilebilirlik agisindan paydaslar (yonetim, calisanlar ve akademik kuruluslar) arasinda
daha fazla isbirligine ihtiya¢c duyulmaktadir. Sunumda mevcut durum ve bu konudaki iyi uy-
gulama o6rnekleri anlatilmaktadir.

Anahtar kelimeler: UNESCO, dogal miras alani, biyosfer rezervi, kiiresel jeopark
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“UNESCO Turkey National Commission

bCumhuriyet University, Department of Geological Engineering, Sivas

ABSTRACT

Sites, which have either national or international recognition, are visited by people and the-
refore thought as needed to be protected, are described as “heritage sites” to highlight their
importance. The “heritage issues” have diversified in the national and international litera-
ture. Recently, the concepts of “natural landscaping” and “cultural landscaping” have been
coined.

“Natural heritage sites” which need to be protected are quite old and widespread, however
the number of this kind of sites are quite low. UNESCO Natural Heritage Site, Mixed (Natural
and Cultural) Heritage Sites, Biosphere Reserve and Global Geoparks are the most renowned
international prestige lists. These prestige sites which have just been mentioned are the natural
richness of countries and they also increase the countries’ tourism potential. Though they are
found in wide numbers in countries whose area is smaller than Turkey- for instance, Italy has
4 natural heritage sites, 11 biosphere reserves and 10 geopark sites; France has 3 natural and
1 mixed heritage sites, 14 biosphere reserves and 5 geopark sites-, Turkey has only 2 mixed
heritage sites (Cappadocia and Pamukkale), 1 Biosphere Reserve (Camili Biosphere Reserve)
and 1 geopark (Kula Geopark).

In order to be accepted as an international heritage site, each category has different regis-
ter-acceptance criteria. The first one among these is the local people and public “determina-
tion to protect” this site. Concerning the applications that have reached to UNESCO Turkey
National Commission, it is possible to say that the local governments have begun to create
awareness in this respect. In order to assess these appeals in a realistic way, criteria concer-
ning being taken into the lists and whether the areas in these lists provide the expected benefits
or not needs to be determined. Besides, more cooperation between stakeholders is required for
the protection of natural heritage sites, increasing the number of visitors and ensuring susta-
inability concerning all these issues. The current situation and good practices as regards the
issue are given place in the presentation.

Keywords: UNESCO, natural heritage site, biosphere reserve, global geopark
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BiR ACIK HAVA DERSLIiGIi: KANDIRA KIYILARI, KOCAELI

Ali Uzun®
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(alivzun@omu.edu.tr)
07/

Tiirkiye kiyilar1 giderek artan antropojenik baskilar nedeniyle dogal 6zelliklerini hizla kay-
betmektedir. Oysa aragtirma sahasini olusturan Kocaeli’nin Kandira ilgesi kiyilar1 bu olumsuz
gidisten simdilik korunmus durumdadir. Arastirma sahasi Karadeniz sahili boyunca batida P1-
narli’dan doguda Babali kdyiine kadar uzanmakta ve oniindeki Kefken Adasi ile birlikte top-
lam 65 km uzunluga sahip bulunmaktadir. Bu ¢alismanin 6ncelikli amac1 jeolojik ve jeomor-
folojik miras niteliginde ¢ok sayida yap1 ve sekli biinyesinde barindiran Kandira kryilarmin
koruma-kullanma ilkesine bagl kalinarak gelecek nesillere aktarilmasina katki yapmaktir. Bu
amagla 2014 ve 2015 yaz aylarinda saha ¢aligmalar1 gerceklestirilmistir.

Bu calismada jeomorfoloji lisans 6grencilerine “kayalik kiy1 sekilleri ve sekillenme siireci”
dersi sahadan &rneklerle islenmektedir. Ozellikle burunlarda goriilen falezler ve falezlerin az
direngli kesimlerinde gelisen deniz magaralari sekillenme siirecinin baslarini temsil eder. Bu-
runlarin yanlarindan tek tarafl1 ya da karsilikli olarak gelisen bazi deniz magaralar birleserek
kiy1 tlinellerini olusturur. Tiinellerin daralmasiyla kiy1 koprii ve kemerleri ortaya g¢ikar. Siire-
cin ileriki donemlerinde, kiy1 kemerleri ¢oker, parmakkaya ve kokkayalar ile genis abrazyon
platformlari meydana gelir. Anakayanin uygun oldugu kesimlerde ise, tafonilere, petek bigimli
¢oziilme sekillerine, kiy1 karsti sekillerine ve biyojenetik sekillere de rastlanir.

Caligsma sahas1 bu yayinda deginilemeyen daha pek ¢ok, farkli ve gorkemli kiy1 sekilleri ya-
ninda dogal ve kiiltiirel ¢ekiciliklere de sahiptir. Dolayistyla, saha lisans ve lisansiistii 6gren-
cilerinin jeoloji, jeomorfoloji, ekoloji ve biyoloji gibi dersleri ile ilk ve orta 6gretim dgrenci-
lerinin ¢evre ve doga bilincinin gelistirilecegi etkinlikleri i¢in bir agik hava dersligi seklinde
degerlendirilebilir. Sahanin Istanbul, izmit ve Adapazar gibi sehirlere giiniibirlik ulasim me-
safesinde bulunmasi, turizm agisindan ayr bir iistlinliik olusturur. Eger saha jeopark statiistine
kavusturulabilirse, hem kiyinin jeolojik ve jeomorfolojik miras 6zelligi tasiyan degerleri daha
iyi korunacak, hem de yore insan1 bu zenginliklerden daha fazla yararlanacaktir. Bu amagla
farkli bilim uzmanlarinin katilacagi ayrintili saha ¢aligmalarinin hizla tamamlanarak gerekli
girigimlerin yapilmasi biiylik 6nem arz etmektedir.

Anahtar Kelimeler: Kiy1 jeomorfolojisi, jeomorfolojik miras, jeopark, Kandira, Kocaeli, Ka-
radeniz
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AN OUTDOOR CLASSROOM: THE COASTS OF KANDIRA
DISTRICT OF KOCAELI PROVINCE, TURKEY

Ali Uzun®
“Ondokuz Mayis University, Faculty of Science and Letters, Department of Geography,
Samsun
(aliuvzun@omu.edu.tr)

ABSTRACT

The coasts of Turkey are losing their natural properties due to increasing anthropogenic stres-
ses. However, the study area consists of the coasts of Kandira district of Kocaeli province whi-
ch have been protected their natural beauty from this annoying processes for now. The study
area is located between Pinarli village on the west and Babali village on the east, and its total
longshore is 65 km including the Kefken Island’s coasts. The main aim of the manuscript is to
contribute transferring the coasts of Kandira which have geological and geomorphological
heritages to our descendants in accordance with sustainable utilization principles. For this
aim we conducted the field works on the summer of 2014 and 2015.

In this study, rocky coast features and processes are explained to undergraduate students with
examples from the research area for geomorphology lessons. At the beginning of the formation
processes, cliffs are formed by wave erosion especially at the capes, and sea caves are formed
at the weak resistance parts of them. Some sea caves grow into the cliffs, and they coalesce
under the capes in time, and they turn to the coastal tunnels by this way. After that the tunnels
was shortened and turned to bridges. Subsequently these features narrow and form arches with
spectacular view. Then, the arches collapse and stay up as the stacks and stumps. And finally
these stacks and stumps gradually disappear by wave erosion and forms abrasion platforms.
In addition, we can see tafoni, honeycombs, coastal karst forms and biogenetic forms at the
appropriate lithological parts of the rocky coasts in the study area.

The study area has a lot of natural and cultural beauties different and magnificent coastal for-
ms which is not mentioned in this manuscript. In this context, the study area can be an outdoor
classroom for the lessons of geology, geomorphology, ecology and biology etc. for undergra-
duate and graduate students. In addition, it can be used as an activity area for the students of
primary and secondary school to develop their awareness about nature and environment. The
study area has an important advantage for tourism because it is located in a daily transfer
distance to the crowded cities like Istanbul, [zmit and Adapazar:. If it can gain a geopark sta-
tus, both geological and geomorphological heritage characteristics will be conserved and the
local people will be richer. For that reason, it has a great importance to finalize detailed field
works quickly with the participation of relevant professionals and to make necessary attempts.

Keywords: Coastal geomorphology, geomorphological heritage, geopark, Kandira, Kocael,
Black Sea
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BITLIS ILI’NIN JEOLOJIK MiRAS ALANLARI

Tiirker Yakupoglu®
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65080, Van, Tiirkiye

(turkery@yyu.edu.tr)
07/

Bu calismada, Bitlis il sinirlar1 igerisinde yer alan 6nemli jeolojik olusumlar jeolojik miras
kavramut igerisinde tanitilmaya c¢alisilmis, bu alanlarin koruma altina alinmalar1 ve jeoturizm
potansiyellerinin degerlendirilmeleri konularina dikkat ¢ekilmeye ¢aligilmistir.

Dogu Anadolu Bolgesi’nin en yash (Paleozoyik) kayaglar1 Bitlis Masifi’ni olusturmustur. Bu
metamorfik kayaglar Orta-Geg Miyosende Arap Plakasi ile Avrasya Plakasinin ¢arpismasindan
sonra, Van’in giineyinden baslayip Bitlis’ten Malatya’ya uzanan bir kusak boyunca yiizeylen-
meye baglamistir.

Bitlis li’nin Adilcevaz ilgesi ¢evresinde yaygin olarak yiizeyleyen kiregtaslari ilgenin adryla
anilir. Erken Miyosen’de, alttan iiste dogru gittikge siglasan ve yayilan bir deniz ortamin-
da olusmus Adilcevaz kirectaglari, resifal 6zelliktedir. Dogu Anadolu’da Neotektonik donem
Adilcevaz kirectaginin yiizeylenmesi ile baglamistir.

Bitlis ilinin en bilinen jeolojik miras alan1 Nemrut Dag1’dir. Kaldera seklindeki bir volkanik
dag olan Nemrut, Dogu Anadolu’da Kuvaterner yash volkan dizisinin en énemli aktif tiye-
lerinden biridir. Tiirkiye’nin jeolojik miras nitelikli dogal taslarindan biri olan Ahlat tag1 da
Nemrut Stratovolkaninin piroklastik iiriinlerinden biridir. Bitlis Iline bagli Ahlat ilgesi gev-
resinde yaygin olarak yiizeylenen bu iiriin ¢esitli yayinlarda volkanik tiif, andezitik tiif ya da
ignimbirit olarak tanimlanmustir.

Kuvaterner volkanizmasinin tiriinii olan Siiphan Dagi, Bitlis’in bir diger jeolojik miras alani-
dir. Siiphan Dag1 Anadolu’nun iigiincii yliksek dorugu olup (4058 m), zirve kesiminde 1 km
¢apinda bir son piiskiirme lav tlimsegi ve kiigiik buzul golleri igeren bir de kalderast bulun-
maktadir.

Bitlis ili yalnizca karada degil, Van Golii’niin i¢inde de jeolojik miras nitelikli olusumlari
barindirir. Tatvan, Adilcevaz ve Resadiye ilgeleri agiklarinda Diinya’da bilinen en biiyiik mik-
robiyalit olusumlar1 belirlenmistir.

Anahtar Kelimeler: Bitlis, jeolojik miras, Nemrut, Siiphan, mikrobiyalit
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GEOLOGICAL HERITAGE SITES OF BITLIS

Tiirker Yakupoglu*

“Yiiziincii Yil University, Faculty of Engineering and Architecture, Department of Geological
Engineering, 65080, Van, Turkey
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ABSTRACT

In this study, the major geological formations within the borders of the Bitlis province have
been introduced in the concept of geological heritage, the issues of the protection of these sites
and evaluation of geotourism potential of them were tried to draw attention.

The oldest (Paleozoic) rocks of Eastern Anatolia constitute the Bitlis Massif. These metamorp-
hic rocks started to outcrop as a belt from south of Van and Bitlis to Malatya after collision
of Arabian plate and Eurasia plate during Middle-Late Miocene.

The limestones widely outcropping around Adilcevaz county of Bitlis are known by the name
of this county. Adilcevaz limestones that were formed during Early Miocene in a marine envi-
ronment that is spreading and being shallower from bottom to top have reefal character. Ne-
otectonic period in Eastern Anatolia was begun with the outcropping of Adilcevaz limestone.

The best-known geological heritage in the province of Bitlis is Mount Nemrut. Nemrut is a cal-
dera shaped volcanic mountain and it is one of the most important active member of Quater-
nary volcanoes of Eastern Anatolia. Ahlat Stone, which is one of the natural stones qualified as
geological heritage in Turkey, is a product of Nemrut stratovolcano. This product that widely
outcrops around Ahlat county of Bitlis is called as volcanic tuff, andesitic tuff or ignimbrite in
various publications.

Mount Suphan, which is a product of Quaternary volcanism, is another geological heritage
site in Bitlis. Suphan Mountain is the third highest peak (4058 m) in Anatolia. There is a cal-
dera in mountain including a last eruption lava mound on top (1 km in diameter) and small
glacial lakes.

Bitlis hosts geological heritages not only in land, but also in Lake Van. The largest known
microbialites were determined in offshores of Tatvan, Adilcevaz and Resadiye counties,

Keywords: Bitlis, geological heritage, Nemrut, Suphan, microbialite
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CALDIRAN FAYI (VAN) BOYUNCA GELISMIS JEOSITLER

M. Korhan Erturag?®, Azad Saglam-Selcuk”
“Sakarya Universitesi, Cografya Boliimii, 54187 Serdivan, Sakarya

YYiiziincii Yil Universitesi, Jeoloji Miihendisligi Béliimii, Zeve Kampiisii, Van

(erturac@sakarya.edu.tr)
oz

Dogu Anadolu Yiiksek Platosu iizerinde bulunan ¢ok sayida diri faydan birisi olan Caldiran
Fay1, 1976, 24 Kasim depremi (Mw:7.1) sonucunda kirilmistir. Bélgede énemli can kayipla-
rina neden olan depremde, yaklasik 50 km uzunlugunda, BKB dogrultusunda uzanan kirik
hatt1 boyunca ortalama 2.6 m sag yonli yer degistirmeler geligsmistir. Caldiran Fay1, uzanimi
boyunca 2000-2700 metre arasinda yiikseklige sahip bir alanda, orta Miyosen’den giintimii-
ze bolgeyi sekillendirmis volkanizmanin tiriinlerini keserek uzanmaktadir. Bu 6zgiin konumu
icerisinde, aktif tektonizma, volkanizma ile eski buzul ve giincel buzul ¢evresi jeomorfolojisi-
ne dair bir¢ok jeosit bulunmaktadir.

Caldiran Fay1 boyunca gozlenen jeositler 6ncelikli olarak aktif dogrultu atimli fay morfoloji-
sine dairdir. Bu jeositler arasinda ¢esitli mertebelerde 6telenmis dere ve sirtlar ile taraga sevi-
yeleri, hizl1 asinma nedeniyle yilizeylenmis fay diizlemleri, fay geometrisindeki ani degisimleri
yansitan kostebek izi, yerel basing sirtlart ve agilmalar ile bir ¢ek-ayir golii bulunmaktadir.
Bolgede ozellikle Kuvaterner yash Tendiirek Volkani’nin aktivitesi sonucu gelismis giincel
lav akintilar1 da yaygin olarak goriiliir. Fayin bati kesiminde Azizan Daglarinda buzul sekil-
lendirmesi sonucu gelismis fosil yer sekilleri de 6zgiin yersekilleri sunmaktadir. Fayin en bati
kesiminde bulunan Alagayir dizligii, 2350 m yiikseklikte bir bataklik alani 6zelligindedir,
diizligii akaclayan Deligay’in olusturdugu birbirine paralel menderesli kanallar ile tufa ¢okel-
leri fay tarafindan kesilmektedir. Bu yapilarin yanisira olusumunu giincel iklim kosullar1 ve
volkanizmanin kontrol ettigi jeomorfoloji, yiliksek topografya ve diisiik sicaklik ortalamalar:
ile 6zgiin buzul ¢evresi kosullarinin olugmasini saglamistir. Bu ortamda ¢ok sayida kryojenik
tepeler (pingo benzeri) gelismistir.

Bu ¢alismada, Caldiran Fay1 boyunca yer sisteminin i¢ ve dis kuvvetlerinin ortak ¢alismasi ile
gelisen ve yukarida kisaca tanitilan jeositler sunulacaktir.

Anahtar Kelimeler: Caldiran fayi, tektonik jeomorfoloji, Kuvaterner volkanizmasi, Pingo,
jeosit
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THE GEOSITES ALONG THE CALDIRAN FAULT (VAN)

M. Korhan Erturag’, Azad Saglam-Selcuk®
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bYiiziincii Yil University, Department of Geological Engineering, Zeve Campus, Van
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ABSTRACT

The activity of Caldiran Fault, which is located on the East Anatolian High Plateau, is marked
with 1976 November 24 Earthquake (Mw: 1976). This event caused many casualties at the re-
gion also forming ~2.6 average co-seismic slip among ~50 km fault trace trending WNW. Cal-
diran Fault strikes through a high elevation terrain in between 2000-2700 m elevation, mostly
formed during continuous volcanism from middle Miocene to Quaternary. Along its strike,
there are distinct elements of geological heritage formed by active tectonism, volcanism, relict
glacial and recent periglacial processes.

The geosites along the Caldiran Fault have mainly formed related to strike-slip tectonics.
There are text book examples of offset rivers and ridges, exposed fault surfaces, mole track
and extensional features and also a pull-apart lake. The Quaternary Tendiirek Shield Volcano
emitted distinct lava flows of different ages which are cut by the faulting. To the west of the
fault, at the high terrain of Azizan Mountain, there are relict glacial structures. The Alagayir
plain, which is an extensive marsh plain, formed at 2350 m elevation, comprises meandering
channels and active tufa deposition which are cut and offset by faulting. The local severe cli-
matic conditions and abundant water level resembles periglacial conditions which led to the
formation of small cryogenic mounds within the plain.

In this study, we aim to present distinct geosites formed with the joint work of earth s internal
and external processes along the Caldiran Fault.

Keywords: Caldiran fault, tectonic geomorphology, Quaternary volcanism, Ping, geosite
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oz
Theophratus (MO 372-267) tarafindan yazilan “Peri Lithon” (taslar {istiine) adl1 eser bilinen
ilk jeoloji metni olsa da, Anadolu’yu da icine alan antik diinyayi ilk kez sistematik olarak ele
alan yapit, Strabon’un (MO 64 - MS 24) “Cografya” adli yapitidir. Yazar bu eserinde, Kula
bolgesindeki volkanik kayaclar hakkinda kokensel yorum yapan ilk yerbilimei sayilabilir. An-
cak, Anadolu’da ilk bilimsel nitelikli ¢alismalar 18. ve 19. Yiizyillarda yabanc arastiricilarin
seyahat notlari/anilar/mektuplar, sanat, tarih, arkeoloji, jeoloji, cografya ve botanik gibi konu-
larda yaptiklar1 calismalardir. Ozellikle de 18. yy ortalarinda, Anadolu ve gevresinin yer se-
killerini siniflandirmaya yonelik ¢ok sayida ¢alisma yiiriitiilmiistiir. Ayrica 18. ve 19. yy’larda

jeoloji ve mithendislik jeolojisi konularinda da arastirma ve galigmalar yapilmaya baslanmistir.
Bu bildiride bunlardan bazilar1 ayrintili olarak tanitilacaktir.

19. yiizyilin basinda, bat1 Anadolu’da, Alfred Philippson tarafindan yayinlanan “Bati Anadolu’da
Seyahatler ve Incelemeler” adl eser bir dizi kitaptan olusmakta olup icerdigi cok kapsamli aras-
tirma ve gozlemler ile bilimsel gevrelerin dikkatini bolgeye ¢ekmeyi basarmistir. 19. Yiizyilin
basinda Anadolu’da yiiriitillen bir diger 6nemli proje, Alman-Fransiz ortak projesi olan “Bagdat
Demiryollar1” projesidir. Bu proje sirasinda Alman arastirici Friedrich Fritz Frech, ayrintili ve
uygulamali ¢aligsmasini “Bagdat Demiryollart Yapimi Kapsaminda Anadolu’nun Jeolojisi” adli
arastirmasint 1911 yilinda yayimlamistir. Bu yayim sadece demiryolu giizergahini mithendislik
jeolojisi yoniinden (Toroslar’da agilan tiinellerin miithendislik jeolojisi kesitleri, viyadiiklerin
kurulacagi zeminlerin &zellikleri, bu kapsamda yapilan jeoteknik sondajlar) incelemekle sinirl
kalmamuis, yazar o giine kadar Tiirkiye Jeolojisi konusunda yapilan ¢alismalari derlemis, kendi
inceleme sonuglari ile birlestirerek onemli karsilagtirmalar yapmistir. Arastirict ayni zamanda
Balkanlar’da, Ege Adalari’'nda, Kafkaslar’da da incelemelerde bulunmus, buralardan edindigi
bilgileri Anadolu’nun jeolojisi ile korele etmistir. Bu ¢alisma hem Toroslar, Amanoslar, Suri-
ye’nin kuzey kesimi ve Mezopotamya’da demiryolu hatt1 boyunca ayrintili jeolojik harita yapi-
m1 konusunda, hem de 6nemli ve sistematik paleontolojik numunelerin derlenmesi konusunda
onemli bir kaynak ¢alisma niteliginde olup sonraki ¢alismalara 1s1k tutmustur.

Hemen ardindan, 1915°te WaltherPenck ve Hamit Nafiz Pamir, Istanbul Universitesi (Dariilfii-
nun) biinyesinde Arziyat Enstitlisii’nil kurarak hem Tiirkiye’de jeoloji egitimini hem de bilim-
sel jeoloji arastirmalarimi kurumsal olarak baslatilmasi konusunda ilk onciilerdir.

Bu ¢alismada, Anadolu ve ¢evre cografyada yiiriitiilen dncii jeoloji ¢aligmalaria ve bunlari
iireten yerbilimcileri daha yakindan tanitmak amaglanmistir. Ayrica, gliniimiizde yiiriitiilen je-
oloji ¢aligmalarinin ilk kaynaklar1 olmasi agisindan, bunlar1 daha yakindan tanitmak bilimsel
acidan dnemli oldugu kadar, dnciilerimize bir vefa borcu olarak da kabul edilebilir.

Anahtar Kelimeler: Anadolu, seyahatler, cografya, jeoloji, Bagdat demir yollari, Arziyat
Enstitiisi

250



69. Tiirkiye Jeoloji Kurultay 11-15 Nisan/April 2016 69" Geological Congress of Turkey

PIONEERS OF THE GEOLOGY OF TURKEY
Talat Havzoglu‘, Yahya Ciftci®, Yildirim Giingor®

“General Directorate of Mineral Res. and Expl., Ankara

b[stanbul University, Faculty of Engineering, Dept. of Geological Engineering, Istanbul
(vahyaciftci@gmail.com)

ABSTRACT

Although the first book on geology is the “Peri Lithon” by Theophratus (372-287 BC), the first
systematic study in the Antic World including Anatolia and surroundings is “Geographica”
by Strabon (64 BC-24 AC), the ancient Anatolian geographer and historian. He should be
accepted as the first geologist, because he argued the volcanic rocks of Kula region in terms of
their genesis. But in 18th and 19th century, many scientists and adventurists came to Anatolia
for different kinds of purpose and valuable literature of travel books, letters, art, history, arc-
heology, geology, geography and botany, etc. Especially, in the middle of 18th century, many
scientific studies were conducted to classify the geomorphological features in and around the
Anatolia. Afterwards, this area take interest in many geologist because its complex geology
and ongoing some engineering projects. Some of these studies will be present in this study.

Alfred Philippson have published a book series named “Reisen and Forschungen im westli-
chen Kleinasien” in the beginning of the 19th century. His notes and scientific descriptions
about the Western Anatolia took attention to the region by other scientists. Other important
French-German cooperation project is the “Bagdad Railroad Project” in the beginning of the
19th century. Friedrich Fritz Frech, the engineer of the Bagdad Railroad, published his book,
named “Anatolian Geology in terms of the Bagdad Railroad Construction” in 1911. This
study includes not only the engineering properties of the railroad line (engineering geology
cross-sections of the tunnels constructed in Taurus Mountain, soil mechanics of the viaducts,
geotechnical boreholes, etc.), but also includes his other observations in Balkans, Aegean
Islands and Caucasus, and correlations between these large area with Anatolian geology. This
is the basic study about the detail geology of the Bagdad Railroad line across Taurus and Ama-
nos Mountains, northern part of the Syria and Mesopotamian region in terms of geological
mapping and systematical paleontology.

Short after, “Geology Institute” was found in Istanbul University by Walther Penck and Hamit
Nafiz Pamir. It is accepted as the milestone of the geology education in Turkey and institutional
scientific geology studies, moreover, these scientists are the pioneers of the Geology education
Turkey.

The aim of this study is to present the early geology studies in Anatolia and near surroundings
and pioneer earth scientists. This is important because these studies are the foundations of
geology in this area and this is the scientific approach, in addition, it’s important also in terms
of the fidelity to these pioneers.

Keywords: Anatolia, travels, geography, geology, Bagdad railroad, Geology Institute
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Bu c¢alismada, Mersin-Aydincik karayolu iizerinde, Mersin ilinin 160 km batisi, Aydincik il-
cesinin 11 km dogusunda yer alan Karatepe mevkiinde yeni bir jeosit inceleme ve 6nermesi
yapilmistir.

Jeosit baslangi¢ koordinatlar1 0514222 boylam ve 4001761 enlemleri arasinda olup, 30 metre
uzunluga ve 25 metre genislige sahiptir. Alan, siyah gri, yer yer mavi gri renkli, orta-kalin
tabakali kristalize kiregtaglart ve ince tabakali camurtast ardalanmasiyla temsil edilen Kamb-
riyen yaslt Sipahili Formasyonu iginde yer almaktadir.

Kristalize kiregtaglarindan alinan drneklerin incelenmesine gore, belirgin olarak gdzlenen la-
minalanma ilksel kayacin laminali kirectasi olduguna igaret etmektedir. Kayacin ilksel yapisi
dolomitlesmeyle bozulmus olup, yer yer laminalanmay1 kesen stilolitler ve stilolitler boyunca
kil yogunlagsmas1 gozlenmektedir. Bu kayaclar i¢inde dolo mikrosparit hakim olup, yer yer
dolosparit goriiliir. Kayaglar icindeki dolomitlesme sin sedimanter 6zellikte olup, gel-git i¢i ve
gel-git iistli ortam1 yansitir.

Jeosit, kivrim, bindirme fayi, ters fay, kesme catlaklari, makaslama gatlaklari, pozitif ¢igek
yapisi gibi ¢cok sayida yapisal elemani bir arada barindirmakta olup, en 6nemli yapisal elemani
7.5 metre uzunlugundaki K75D, 25KB durumlu diisiik agili bindirme fay1 olugturmaktadir. Bu
fayin iist boliimiinde, ana faya dik dogrultuda gelismis ve pozitif ¢igek yapisi olusturan 50-75
cm uzunlugunda 4 adet ters fay yer almaktadir.

Dikkat ¢eken diger 6nemli yapi, D-B eksen gidisli, kanat durumlar1 K20-40 D, 60-70KB; K50-
60D, 40-60GD arasinda degisen, mikro-makro 6lgekli ¢ok sayidaki kivrimlardir. Ayrica, tiim
bu yapilart kesen 5-150 cm uzunlugunda K15-25 B, 70-80 KD; K80-85D, 70-80 KB durumlu
makaslama catlaklar1 da bulunmaktadir. Tiim bu yapilarin yapisal degerlendirmesi, yorenin
K-G yonli bir sikigmanin etkisinde sekillendigini gostermektedir.

Gorsel kalitesi yiiksek ve ¢ok cesitli yapisal unsuru bir arada bulunduran mevkii Karatepe
jeositi olarak dnerilmekte olup, daha genis alan diisiiniildiiglinde yakin yoredeki Gilindire Ma-
garast (Aynalt Gol) ile birlikte Jeopark adiminin atilmasina da olanak vermektedir.

Anahtar Kelimeler: Mersin, Karatepe, jeosit, bindirme faylari, pozitif ¢igek yapilari
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ABSTRACT

In this study, a new geosite located at the Karatepe site on the Mersin-Aydincik road, 160 km
west of Mersin and 11 km east of Aydincik town has been investigated and proposed. The geo-
site coordinates are 0514222 E and 4001761 N, and it has about 30 meters long and 25 meters
wide. In the geosite, the rocks are represented by the Cambrian aged Sipahili Formation and
consist of alternation of black to gray colored, in places blue-gray colored, medium to thick
bedded crystallized limestone and laminated mudstone.

According to an examination of samples taken from the crystallized limestones in which la-
mination is a distinct feature reflecting the laminated previous limestone. Primary structure
of the rocks is disrupted by dolomitization, in places, stylolites cross cutting the lamination
and clay concentration along the stylolites are observed. In these rocks, dolo microsparite is
dominant, and in places, dolo sparite also appears. Dolomitization in the rocks is in a synse-
dimentary character, and reflects in intertidal and supratidal environments.

The geosite hosts a large number of structural elements such as folds, thrust faults, reverse
faults, shear fractures, shear cracks and positive flower structure. The most important stru-
ctural element is a low-angle thrust fault which is 7.5-meters long and has a strike/dip of
N75E/25NW. At the upper part of this fault, there are four reverse faults perpendicular to the
main fault which is 50-75 cm long and forming a positive flowers structure.

The other important structure is represented by numerous micro and macro-scaled folds with
axes trending at E-W direction, and limbs providing strikes/dips of N20-40 E/ 60-70NW and
N50-60E/ 40-60SE. In addition, shear fractures cross cutting all these structures are present,
and they are 5-150 cm long, and providing strikes/dips of N15-25 B/70-80 NW and N80-85E/
70-80 NW. The evaluation of all these structures indicates formation under the influence of N-S
trending compression. The Karatepe site with high visual quality and many structural elements
is recommended as a geosite, and considering the wider area, Karatepe site and the Gilindere
Cave (Aynali Lake) together in there open a door to first step for the geopark proposal.

Keywords: Mersin, Karatepe, geosite, thrust faults, positive flower structures
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Batman civarinda, kuzey batidan (Silvan ilgesi) giiney doguya (Raman antiklinali dogusu)
yaygin bir alanda platform tizerinde biyostromal ve biyohermal fasiyeste ¢okelmis, bu plat-
form tizerinde gelgit kanallar1 ile bicimlenmis olan ve bir¢ok sahada petrol iiretimi yapilan
Garzan Formasyonu, adini1 bu sahanin giineyinden akan Garzan (Yanarsu) Cay1’ndan alir. Sir-
nak Grubu’na ait formasyon, bélgede ylizeyleyen en yasl formasyondur ve bej-sarimsi renkli,
bol bentik foraminiferli, dasyclad algli s1g denizel kiregtaglarindan olusur. Yesil-gri renkli,
kumtas1 katkili seyl-silttagi ardalanmasindan olusan Maastrihtiyen- Paleosen yasli Germav
Formasyonu birimi uyumlu olarak {izerler. Havza genelinde kalinlig1 15001200 metre arasinda
degisen Garzan Formasyonu’nun tek yiizlegi onerilen alanda bulunmaktadir. Batman’in gii-
neydogusunda Gergiis ilgesinin 15 km kadar batisinda Kirkat Kyii ve bat1 alaninda birim ¢ok
iyi takip edilebilmekte ve derin vadilerde fasiyes analizine imkan vermektedir. Bu lokaliteden
alman 6l¢iilii stratigrafik kesitte Maastrihtiyen yasl Dicyclina, Cuneolina, Nezzazatinella ve
orbitoid gibi bol bentik foraminifer, dascylad alg ve yani sira rudistli diizeyler gézlenmistir.
Kesit boyunca formasyonun yiizeyde bulunan 125 metrelik iist kismma denk gelen neritik
fasiyesteki kiregtaslari incelenmistir.

Bu lokalite, Giineydogu Anadolu’nun énemli petrol rezervuarlarindan biri olan Garzan For-
masyonunun yiizeyde gozlenebilen ve iizerinde detayli bilimsel caligmalarin yapilabildigi tek
ylizlegidir. Batman ili civarinda bulunan, iilkemizin en biiyiik rezervine sahip Raman, Bati
Raman petrol sahalar1 bagta olmak iizere, Garzan, Germik, Magrip, Silivanka- Beygayir, petrol
sahalarinda bu birimden {iretim yapilmaktadir. Bu sahalarda Garzan Formasyonu igerisinde
hesaplanan yerinde rezerv 3-3.5 milyar varil civarindadir. Ayrica, kesit lokalitesinden alinan
orneklerde birimin oldukca zengin fauna ve flora toplulugu igerdigi ve bu fosil toplulugu ile
birlikte farkli biyofasiyeslerin temsil edildigi gézlenmistir. Jeositlerin giincel veya eski her-
hangi bir jeolojik siireci, olay1 veya 6zelligi ifade eden, ¢evresine gore dzgiin olan ayricalikli
jeolojik alan ve dgeler oldugu dikkate alindiginda, Garzan Formasyonu’na ait bu kesit lokali-
tesinin jeosit olarak degerlendirilebilecegi diigiiniilmektedir.

Anahtar Kelimeler: Batman, jeosit, Garzan formasyonu, hazne kaya

254



69. Tiirkiye Jeoloji Kurultay 11-15 Nisan/April 2016 69" Geological Congress of Turkey

THE SINGLE OUTCROP BELONGING TO THE RESERVIOR
ROCK OF BATMAN VICINITY PETROLEUMS

Derya Sinanoglu Sahin‘, Nazire Ozgen Erdem®, Halil Seker~,
Ismail Bahtiyar’
“Batman University, Department of Geological Engineering, 72000 Batman
bCumhuriyet University, Department of Geological Engineering, 58140 Sivas
(derya.sinanoglu@batman.edu.tr)

ABSTRACT

Biostromal and biohermal facies deposited on the platform in a large area from northwest
(Silvan town) to southeast (east of Raman anticline) in Batman province. Garzan formation,
which is an oil field, where petroleum production has been carried out and which was shaped
with the effect of tide on this platform, gets its name from the Garzan (Yanarsu) brook flowing
along the south of the field. The formation belonging to Swrnak group is the oldest formation
surfacing the area; and it consists of beige-yellowish colored, shallow marine limestones with
plenty of benthic foraminifera and with dasycladales algae. Germav Formation, which is Ma-
astrichtian — Paleocene age and consists of alternations of shale-siltstone with sandstone and
green-grey color, overlies conformably Garzan Formation. The single outcrop of Garzan For-
mation, which has a thickness of 150 - 200 meters in all over the basin, is located in suggested
area. The unit located in the Kirkat Village, approximately 15 km in west of Gercii¢ town and
in west can be followed very well and it allows carrying out facies analyses in deep valleys.
In the measured stratigraphic section taken from this locality, abundant benthic foraminifera
such as Dicyclina, Cuneolina, Nezzazatinella of Maastrichtian age and orbitoid, dasycladales
algae and in addition to these, beds with rudist have been observed. The neritic limestones
coinciding to 125 meter upper part of the formation which is located on the surface along the
section determined.

This locality is the only outcrop where detailed scientific studies can be carried out on; and
where Garzan Formation, one of the most important petroleum reservoirs of Southeastern
Anatolia, can be observed. Petroleum production has been carried out from this unit in the oil
fields initially of Raman and West Raman, and then Garzan, Germik, Magrip, Silivanka- Bey-
cayir that have the biggest oil reserves in our country in the vicinity of Batman province. In
these fields, the calculated reserve is nearly 3-3.5 billion barrels in Garzan Formation. Addi-
tionally, in the samples taken from section locality, it is observed that the unit consists of quite
a rich fauna and flora community; and together with this fossil community, various bio-facies
are represented. It is contemplated that this section locality belonging to Garzan Formation
can be evaluated as geosite when geosites are considered that they are exclusive geological
fields and elements which are authentic to their environment expressing daily or any old geo-
logical process, the incident and property.

Keywords: Batman, geosite, Garzan formation, reservoir rock

255



69. Tiirkiye Jeoloji Kurultay: 11-15 Nisan/April 2016 69" Geological Congress of Turkey

BASKALE HAVZASININ (VAN) JEOLOJIK-JEOMORFOLOJIK
OLUSUMLARI

Azad Saglam Sel¢uk®, Serkan Uner®, M. Korhan Erturac®,
Erman Ozsayn‘, Meryem Diizgiin®

“Yiiziincii YilUniversitesi, Miihendislik-Mimarhk Fakiiltesi, Jeoloji Miihendisligi Boliimii,
65080, Van
bSakarya Universitesi, Fen-Edebiyat Fakiiltesi, Cografya Bolimii, Sakarya

Hacettepe Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Beytepe,
Ankara

Yiiziincti Yil Universitesi, Fen Bilimleri Enstitiisii, 65080, Van

(azadsaglam@gmail.com)
07/

Bagkale Havzasi, Van Golii havzasinin giineydogusunda bulunmaktadir. Havza, yaklagik ola-
rak KD-GB uzanimli olup, 12 km genislige ve 120 km uzunluga sahiptir. Havza dolgusu Er-
ken-Orta Miyosen’den giiniimiize kadar uzanan akarsu ve aliivyal ¢okeller ile travertenlerden
olusmaktadir. Farkli yer siiregleri sonucunda gelismis bir¢ok jeolojik miras iiyesini Baska-
le Havzasi igerisinde gormek miimkiindiir. Bunlardan bazilar tektonik bazilari ise volkanik
kokenlidir. Havzada bulunan jeolojik miras iiyelerinin ¢ogu traverten olusumlari ile ilgilidir.
Ozellikle, travertenlerin ¢okelme siireglerine bagh olarak Sirt tipi ve Teras tipi travertenler
net bir sekilde havzanin bir¢ok alaninda izlenebilmektedir. Ayrica havzanin kuzeydogusunda
bulunan ignimbiritlerin olusturdugu Peri bacalarina Vanadokya ismi verilmis ve bu bdlgenin
turizmin gelismesi agisindan 6nemli bir pay1 olacagi vurgulanmigtir.

Bagkale Havzasi’nda yer alan sirt-tipi travertenlerden bazilari, traverten ocagi olarak isletilme-
ye baslanmistir. Bu nedenden o6tiirii, havzada yer alan bu yapilarin, jeolojik miras kapsaminda
degerlendirilmesi 6nerilmektedir.

Anahtar Kelimeler: Baskale havzasi, Van, traverten, jeolojik miras
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ABSTRACT

Baskale Basin is located at the southeast of Lake Van Basin. Approximately NE-SW trending
basin has 12 km width and 120 km length. The basin fill consists of fluvial and alluvial deposits
and travertines, ranging from early Middle Miocene to Recent. Various types of geological
heritage exist in Baskale Basin. Some of them are tectonism originated while others are of
volcanic origin. Most of the geoheritage is related to travertine. Especially, fissure-ridge and
terraced-mount type depositional processes can clearly be seen in many areas of the basin.
Moreover, the fairychimneys composed of ignimbrites which are located at the northeast of the
basin are named as “Vanadokya to increase and highlight the tourism potential in the region.

Some quarries related to the travertines started to operate on some of the fissure-ridge traver-
tines in the Baskale basin threaten of these structures. For this reason, we suggest that these
structures should be evaluated as Geoheritage.

Keywords: Baskale basin, Van, travertine, geoheritage
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Istanbul, jeoloji insan iliskisinin en giizel 6rneklerinden olan iki adet eski yerlesim yerine
sahiptir. Bunlardan biri Eosen yagh Kirklareli kiregtas: i¢inde yer alan ve yaklasik 400 bin
yillik insan yasam izlerini barindiran, Basaksehir il¢esi siirlari i¢cindeki Yarimburgaz maga-
ras1, digeri ise Catalca’nin Incegiz kdyiinde yer alan incegiz magarasidir. Her iki magarada ilk
asinma, yer alt1 sular1 araciligtyla meydana gelmis daha sonra ise insanlar tarafindan sekillen-
dirilmistir. Yarimburgaz magarasinda Alt Paleolitik yerlesiminden itibaren Osmanli donemine
kadar farkl yerlesimler gézlenmistir. Yapilan ¢aligmalarda magarada cesitli donemlerde yasa-
yan insanlarin biraktiklar1 bir ¢ok hayvan kemigine rastlanmasi o donemdeki fauna hakkinda
da 6nemli bilgiler vermektedir. incegiz magaralari ise yine ayn1 birim icinde agilmis olan tek
parca dort kattan olugmaktadir. Ancak magaralarin konumu ve kolay ulasilmasi nedeniyle eski
yasam izlerine pek rastlanmamistir. Yarimburgaz magarasina gore daha yeni oldugu agiktir.
Magaralar insanlar tarafindan sekillendirilerek kirectasi icinde dort katli bir sistem olusturul-
mustur.

Bu ¢alismada her iki magaranin jeoturistik 6zelliklerinin, dzellikle bulunduklari ilgelerin siir-
diiriilebilir kalkinmasina ne tiir katkilar getirecegi tartigilacaktir.

Anahtar Kelimeler :Jeolojik miras, jeoturizm, Yarimburgaz, incegiz, istanbul
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ABSTRACT

Istanbul has two ancient settlements which are good examples for the relation between geo-
logy and humanity. One of these settlements is Yarimburgaz cave which has been dug in Eoce-
ne Kirklareli Limestone in Basaksehir district. The other one is Incegiz cave in Incegiz village,
Catalca. The both caves were first eroded by groundwater then shaped by humans. Different
settlements had seen in Yarimburgaz cave from Lower Paleolithic era to Ottoman Empire.
According to recent studies, lots of animal bone which had been left from the people who lived
in the cave in different times provided significant information about the fauna of that era. In-
cegiz caves have also dug in same formation as one piece and consisted of four levels. Traces
of ancient life were not found since the cave is easily reachable in terms of location. Also, it is
clear that this cave is younger than Yarimburgaz cave. The ancient people created four-floor
system in that caves they dug by shaping the limestone. Yarimburgaz and Incegiz caves are not
included in the tourism activities in the Istanbul.

In this study, geotouristic features of both caves, especially contributions to sustainable deve-
lopment to the districts where these caves located, will be discussed.

Keywords: Geological heritage, geotourism, Yarimburgaz, Incegiz, Istanbul
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Sinop ve civari, Triyas- Kuvaterner yas araliginda oldukga ilging jeolojik olusumlar icermek-
tedir. Tabanda Permo -Triyas yasli Boyabat Metamorfitleri bulunmaktadir. Bu birimin {izerine
Jura yasli Akgol ve Biirniik Formasyonlari, bunlarim iizerine ise Alt Kretase yash inalt1 For-
masyonu gelir. Daha sonra sirastyla Caglayan Formasyonu, Ust Kretase yasli Kapanbogazi,
Yemislicay, Hamsaros, Gorsokii Formasyonlar1 goézlenmektedir. Bu birimler de Paleosen
yasli Akveren Formasyonu, Eosen yagli Atbas1 ve Sakizdagi Formasyonlar1 ile Miyosen yash
Sinop Formasyonu tarafindan ortiilmektedir. Pliyokuvaterner yaslt Sarikum formasyonu bu
istifin iizerinde yer almaktadir. Boyabat Siitlin bazaltlar1 ve Bedire formasyonu ise Sinop civa-
rindaki istifin en geng olusumlaridir.

Bu jeolojik dizilim iginde siitun bazaltlar, tabakali kayaclarin farkli dizilimleri, fosilli diizeyler,
¢esitli sedimantolojik siirecler, tabakali kayaclar i¢inde yer alan faylar ve kivrimlar, bolgede-
ki tektonizmaya bagl olarak olugsmus olan kanyonlar ve fay basamaklarindan akan Selaleler
Sinop ve civarinin énemli jeoturistik 6geleri arasinda yer almaktadir. Bu galismada bu jeo-
lojik &zelliklerin, en 6nemli gelir kaynagi turizm olan Sinop iline nasil bir katki saglayacag:
tartigilacaktir.

Anahtar Kelimeler: Jeolojik Miras, Jeopark, Jeosit, Jeoturizm, Sinop
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ABSTRACT

Sinop and its surrounding area presents pretty interesting geological formations formed
between Trias and Quaternary. Permo-Trias aged Boyabat Metamorphites is found at the
bottom. Above this formation, Jurassic aged Akgél and Biirniik Formations and Lower Creta-
ceous aged Inalti Formation comes. Afier these, respectively Caglayan Formation, Upper Cre-
taceous aged Kaplanbogazi, Yemislicay, Hamsaros, Gérsokii Formations is observed. These
units are also overlaid by Paleocene aged Akveren Formation, Eocene aged Atbasi, Sakizdagt
Formations and Miocene aged Sinop Formation. Plio-Quaternary aged Saritkum Formation
is located on this sequence. Boyabat columnar basalts and Bedire Formation are the youngest
formations of Sinop and its surrounding area.

In this geological sequence, columnar basalts, different forms of laminated rocks, fossil con-
taining levels, various sedimentological processes, faults and folds located in laminated ro-
cks, canyons which has been occurred related tectonism in the region, waterfalls run through
fault steps take place among the important geotouristical pieces of Sinop and surroundings.
In this study, it will be discussed how these geological features contribute to Sinop district
that'’s most important source of income is tourism.

Keywords: Geological Heritage, Geopark, Geosite, Geotourism, Sinop
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Tiirkiye, Amasya, Gozlek Koyli’niin 2 km kuzeybatisinda bulunan Oluz Hdyiik, Amasya-Co-
rum karayolunun 3 km giineyinde yer almaktadir. Yesilirmak’in (Iris) 6nemli kollarindan Ce-
kerek Irmagi’nin (Skylax) 4 km kuzeyinde ve verimli Geldingen Ovasi’nin bati kenarinda
konumlanmustir. 280 x 260 m boyutunda, hemen hemen yuvarlak sekilli, ova seviyesinden
yaklasik 15 m yiiksekligindeki Oluz Hoyiik yaklasik 45 doniimliik bir alana sahiptir. MO 4500
yillarina de@in uzanan gegmisi ile Oluz Hoyiik, Amasya’nin Tarihoncesi, Ontarih ve Tarihi
¢aglariin kronolojik kurgusunu sekillendirmeye baslayan ¢ok 6nemli antik bir yerlesmedir.

Oluz Hoyiik’te 4 ana kiiltiir kat1 saptanmustir. Birinci Kiiltiir Kat1 Hellenistik Dénem’e (MO
200 - 47) tarihlenmistir. ikinci Kiiltiir Kat1 (II) Demir Cagi’na aittir. Pers kiiltiir karakterini
yansitir. Hoyiikteki A A¢gmasi’nda glineybatidan kuzeydoguya uzanan anitsal tag dosemeli bir
yol ve yap1 kompleksine ait kalintilar ortaya cikartilmistir. Ugiincii (I11) Kiiltiir Kat1 Hitit Do-
nemi’ne (MO 15 — 13. yy) tarihlenmektedir. Dérdiincii (IV) Kiiltiir Kat1 Erken Tung Cag1’na
(MO 4. Binyzl) aittir.

Ikinci Kiiltiir Kat1 (I) Demir Cagi’na ait A Agmasi’nin dogusunda M12-M16, N12-N16,
012-016, plankarelerini igeren alanda 4 m elektrod aralikli ¢ok elektrotlu Elektrik Rezistivi-
te Tomografi dl¢iimleri yapilarak {i¢ boyutlu (3D) goriintiileme amaglandi. Calismada 48x28
m’lik (toplam 1344 m?) alanda 112 elektrot kullanarak ve héyiigiin kuzeyindeki yolun tizerin-
de, K5 plankaresinde 1 m elektrod aralikli 3x13 m ebadli toplam 39 m? alanda ERT 6l¢iimleri
yapildi. A agmasimin dogusunda ve Oluz Hoylik’iin kuzeyindeki alanlarda 2 ve 3 Boyutlu ERT
goriintiilerinde mimari yap1 temellerine anomaliler belirlenmigtir. Bu anomaliler A agmasinda
ortaya cikarilan yap1 temelleriyle uyumluluk géstermektedir.

Anahtar Kelimeler: Arkeojeofizik, ERT, arkeoloji, Oluz hoyiik, Amasya
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RESEARCH ON THE OLUZ HOYUK IN AMASYA

Fethi Ahmet Yiiksel*, Kerim Avci®, Sevket Dénmez*

“[stanbul University, Faculty of Engineering, Department of Geophysical Eng.,
Istanbul, Turkey

bGeometrik Engineering, Kiigiikcekmece, Istanbul, Turkey
<[stanbul Univ, Faculty of Letters, Dept. of Archaeology, Istanbul, Turkey
(fethiahmety(@gmail.com)

ABSTRACT

Oluz Hoyuk (mound), which is located 2km northwest of Gozlek Village and Skm east of Tok-
lucak (former Oluz), is situated 3km south of Amasya-Corum highway. It is located 4km north
of Yesilirmak's (KummesSmaha in Hittite texts, ancient Iris) important branch Cekerek River
(Zuliya in Hittite texts, ancient Skylax) and on the west side of the fertile Geldingen Plain.
Oluz Hoyiik, which is almost round shaped, 280 x 260m dimensioned and 15m higher than the
plain level. With a history reaching back to 4500 BC, Oluz Hoyuk is an important ancient site
shaping the chronological line of prehistoric and protohistoric periods in Amasya.

In Oluz Hoyuk we found 4 culture strata. The first culture stratum (I) dates back to the Hel-
lenistic Period (200-47 BC). This layer is characterized by buildings representing a strong
architectural tradition. The following culture stratum (II) belongs to the Iron Age (2nd, 3rd,
4th, 5th and 6th architectural layers). Reflecting Persian (Achaemenid) traces on architecture,
pottery and small finds, the second culture stratum (425-200 BC) consists of two main phases
called as A and B. The third architectural layer indicates the interactions between Anatolia
and the elements of a new culture with the increase of floral and figurative decoration, the
continuity of the tradition etc. In the fourth architectural layer dating back 600-500 BC, the
site is in the position of a late Iron Age city bearing upon the Phrygian culture in Kashku Land.

We did research by using Electrical Resistivity Tomography (ERT) method for part A of Second
(1l) Culture Level. By using 112 electrodes, we measured 48x28meter square area and had a
3D Model of this level with ERT.

Keywords: Archaeogeophysics, ERT, Archaeology, Oluz hoyuk, Amasya
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TOSYA GUNEYINDE KOSEDAG METAVOLKANIK
KAYALARIN (ORTA PONTIDLER) JEOKIMYASI,
JEOKRONOLOJIiSi VE PETROLOJISI

Faruk Berber?, M. Cemal Gonciioglu®, Kaan Sayit®, Quentin Crowley”
“Orta Dogu Teknik Universitesi, Jeoloji Miihendisligi Boliimii, 06800 Ankara, Tiirkiye
YTrinity Universitesi, Doga Bilimleri, Jeoloji Béliimii, Dublin 2, Irlanda
(fberber@metu.edu.tr)

0z

Kosedag metavolkanik kayalar: (KMV) Orta Pontid’lerin giiney kisminda yer almaktadir. Ku-
zeyden Kuzey Anadolu Fayi ile simirlandirilan birim giineyde Kretase yasli Dikmen Formas-
yonu’nun metakarbonatlarini yapisal olarak lizerlemektedir.

KMV petrografik olarak diisiik dereceli yesilgist kosullarinda metamorfizmaya ugramis me-
tabazalt, meta-andezit ve meta-dasit yani sira meta-kirintili ve ¢ok az kalksist icerirler. Vol-
kanik kayalar bazalttan andezit ve dasite degisen bir kimyasal bilesim aralig1 sunarlar. KMV
hareketsiz iz elementler baz alindiginda Tip 1 ve Tip 2 olmak iizere ikiye ayrilirlar. Her iki tip
de Th ve hafif NTE’ler bakimindan yiiksek alan enerjili elementlere kiyasla zenginlesmistir.
Ayrica yitim bileseninin rol oynadig bir siireci isaret eden negatif Nb anomalisi her iki grupta
da goriilmektedir. Tip 1 P bakiminda tiiketilmisken, Tip 2 ise Zr ve Hf elementleri bakimindan
tiiketilmistir.

KMV’nin yiiksek Zr/Nb, diisiik Zr/Y ve Nb/Y oranlari birimin OOSB’a benzer tiikketilmis bir
manto kaynagindan tiiredigini gostermektedir. Meta-volkanitlerin diisiik Sm/Yb oranlarindan
(0.9-1.2) dolay1 manto kaynaginin granat lerzolitten ziyade spinel lerzolit duraylilik alaninda
bulundugu diistiniilmektedir. Negatif Nb ve Ta anomalileri birimin dalma-batma zonu iizerin-
de olustugunu isaret etmektedir.

Dért meta-riyolit 6rnegi zirkon LA-ICPMS metodu ile yaslandiriimistir. Ug 6rnek 90.5 My’dan
113.2 My’a uzanan bir aralik sunar. Dordiincii 6rnek ise sadece Erken Triyas zirkonlarmu igerir
ki bu durum 6ncel ¢aligmalarla ve son verilerimizle ¢elismektedir.

Anahtar Kelimeler: Dalma-batma, jeokimya, Orta Pontidler, Kuzey Anadolu Fayi, Kosedag
Metavolkanitleri
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GEOCHEMISTRY, GEOCHRONOLOGY AND PETROLOGY OF
THE KOSEDAG METAVOLCANIC ROCKS TO THE SOUTH OF
TOSYA, CENTRAL PONTIDES

Faruk Berber’, M. Cemal Gonciioglu®, Kaan Sayit, Quentin Crowley”

“Middle East Technical University, Department of Geological Engineering,
06800 Ankara, Turkey

bDepartment of Geology, School of Natural Sciences, Trinity College, Dublin 2, Ireland
(fberber@metu.edu.tr)

ABSTRACT

The Kosedag Metavolcanics (KMV) in the southern Central Pontides are represented by a
low-grade metavolcanic assemblage interbedded with metasedimentary lithologies. It is boun-
ded by the North Anatolian Fault Zone to the north, and structurally overlies the Cretaceous
Dikmen Formation consisting of metacarbonates.

Petrographically the KMV are characterized by meta-basalts, meta-andesites and meta-da-
cites metamorphosed in low-grade greenschist conditions. Chemically the composition of the
KMYV ranges from basalt and andesite to dacite. On the basis of immobile trace element syste-
matics the KMV are subdivided into two groups as Type 1 and Type 2. Both types exhibit enri-
chment in Th and LREE with regard to HFSE. In addition, they are characterized by negative
Nb anomalies suggesting involvement of subduction component. While Type [ is characterized
by depletion in P, Type 2 displays depletion in Zr and Hf.

The high Zr/Nb, low Zr/Y and Nb/Y signatures of the KMV point out that they have been de-
rived from a depleted mantle source similar to N-MORB in the stability field of spinel, rather
than garnet lherzolite, owing to the low Sm/Yb ratios of the meta-volcanics (0.9-1.2). The
negative Nb and Ta anomalies of the KMV suggest that they have formed above a subduction
zone.

Four meta-rhyolite samples were dated by zircon LA-ICPMS method. Three samples yielded
ages ranging from 113.2 Ma to 90.5 Ma, whereas the fourth sample includes only Earliest
Triassic zircons, which contradicts with the previous studies and our recent data.

Keywords: Central Pontides, geochemistry, Kosedag Metavolcanics, North Anatolian Fault,
subduction
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U-PB JEOKRONOLOJiSI, HF iZOTOPLARI VE TUM-KAYAC
JEOKIMYASI
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Bend, Indiana 46556, ABD

(cokay@metu.edu.tr)
oz

Tiirkiye’nin kuzeyinde bulunan Orta Pontitler, istanbul-Zonguldak ve Sakarya Tektonik Bir-
likleri arasinda yer alan birtakim metamorfik okyanusal birimleri igermekte ve {stiiste binmis
bir yapisal kompleksi olusturmaktadir. Cangaldag Kompleksi (CK) bu kompleksin bir tiyesi
olup, Kastamonu-Boyabat Tersiyer havzasinin kuzeyinde 30 km uzunlugunda ve 15 km genis-
ligindeki D-B yonlii bir magmatik kusagi olusturmaktadir. Cangaldag Kompleksi bilesimsel
olarak genellikle felsikten mafige degisen, ¢esitli derecede deformasyona ve metamorfizmaya
ugramig magmatik kayaclardan olugsmakta olup, Orta Pontitler’in jeodinamik evrimini ¢6ziim-
lemede 6nemli bir role sahiptir.

CK’nde ana magmatik litolojiler bazalt, tiif, diyabaz, gabro, andezit ve riyodasittir. Mafik ve
ortag kayaclar alb+akt+klr+ep mineral birlikteliginin gosterdigi iizere genellikle yesilsist fasi-
yesi metamorfizmasina maruz kalmislardir. Hafif metamorfik felsik fazlar ise ince taneli mat-
riks tarafindan ¢evrelenmis kuvars ve feldispat fenokristleri ile porfiritik doku gostermektedir.
Jeokimyasal olarak, tiim magmatik kayaclar hafif NTE’lerin yiiksek ¢ekim alanli elementlere
gore zenginlesmesi ile dalma-batma iliskili magmalarin tipik 6zelliklerini sergilemektedir.

Ug farkli meta-riyodasit rneginden elde edilen zirkonlar iizerinde gerceklestirilen U-Pb yas-
landirma sonuglart 156.2 = 2.9 My ve 176.4 £ 5.9 My arasinda degisen Orta-Jura yaslari
vermektedir. Ek olarak, ayni zirkon minerallerindeki ilksel 176Hf/177Hf oranlar1 (0.28284 +
0.00004 ve 0.28275 + 0.00004 arasinda) 607 ve 678 My’lar1 arasindaki model yaslara (TDM)
karsilik gelmekte ve Cangaldag Kompleksi icerisindeki meta-magmatik kayaglarin tiiremesi
i¢cin Neoproterozoyik yaslt kabuksal litolojilerin ergimis olduguna isaret etmektedir.

Tiim jeokimyasal ve jeokronolojik veriler Orta-Jura donemi boyunca bir ada-yay1 sisteminin
varligini dogrulamaktadir. Buna ilavaten Cangaldag Kompleksi’nin meta-magmatik kayacla-
rimin Intra-Pontit Okyanusu’nun igerisindeki okyanus-i¢i dalma batma ile tiiretilmis oldugu
oOne siiriilmektedir.

Anahtar Kelimeler: Cangaldag Kompleksi, Orta Pontitler, jeokimya, jeokronoloji, Intra-Pon-
tit

Bu ¢alisma 114Y422 nolu Tiibitak projesi tarafindan desteklenmistir.

ZIRCON U-PB GEOCHRONOLOGY, HF ISOTOPES AND
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ROCKS FROM THE CANGALDAG COMPLEX (CENTRAL
PONTIDES, TURKEY)

Okay Cimen*®, M. Cemal Gonciioglu®, Antonio Simonetti®, Kaan Sayit*

“Middle East Technical University, Department of Geological Engineering,
06800 Ankara, Turkey

bUniversity of Notre Dame, Department of Civil and Environmental Engineering and Earth
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ABSTRACT

The Central Pontides in northern Turkey form an imbricated structural complex that consists
of a number of variably metamorphic oceanic assemblages between the Istanbul-Zonguldak
and Sakarya Composite terranes. The Cangaldag Complex is a member of this unit and occurs
as an E-W trending 30 km long and 15 km wide belt to the north of the Kastamonu-Boyabat
Tertiary basin. The Cangaldag Complex consists predominantly of variably deformed and
metamorphosed igneous rocks ranging from felsic to mafic in composition, and plays an im-
portant role in deciphering the geodynamic evolution of the Central Pontides.

The main magmatic lithologies are basalt, tuff, diabase, gabbro, andesite and rhyodacite. The
mafic and intermediate rocks were mainly subjected to greenschist facies metamorphism as
evidenced by the assemblage of ab+act+chi+ep. The slightly metamorphic felsic phases ex-
hibit porphyritic textures with quartz and feldspar phenocrysts surrounded by a fine-grained
groundmass. Geochemically, all magmatic rocks display the typical features of subduction-re-
lated magmas as evidenced by variable enrichment in LREE over HFSE.

In-situ U-Pb geochronological results for zircons from three different meta-rhyodacite samp-
les yield Middle Jurassic ages between 156.2 + 2.9 Ma and 176.4 £ 5.9 Ma. Additionally,
in-situ 176Hf/177Hf initial ratios (between 0.28284 + 0.00004 and 0.28275 + 0.00004) on
the same zircons correspond to TDM model ages between 607 and 678 Ma, which suggest
melting of Neoproterozoic crustal lithologies for the generation of magmatic rocks within the
Cangaldag Complex.

Overall, the geochemical and geochronological data confirm the presence of an island-arc
system during the Middle Jurassic period. It is further suggested that the meta-magmatic ro-
cks of the Cangaldag Complex have been generated by intra-oceanic subduction within the
Intra-Pontide Ocean.

Keywords: Cangaldag Complex, Central Pontides, geochemistry, geochronology, Intra-Pon-
tide

This study was supported by TUBITAK project 114Y422.
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Inan Ulusoy?, Erdal Sen®
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Asidik magmalarin eksplozif faaliyeti ile olusan ignimbirit ¢okelleri, baskin sekilde afirik jiive-
nil magma, serbest kristaller ve/veya akinti sirasinda biinyeye katilan yabanci kayag pargalari
(ksenolit) igerir. Afirik jiivenil magma, piroklastik akintiy1 olusturan patlamalarin kaynagi olan
magmanin dzellikle sivi fazina karsilik gelir ve ¢okellerde mikrometre-metre arasinda degisen
oldukga genis bir tane boyu araliginda ve vitrik/camsi fasiyeste gozlenir. Serbest kristaller,
ksenoliter ve magma damlaciklari olarak diisiiniilebilecek pomzalar, bu bilesenleri ¢cevreleyen
piroklastik hamurdan gozle ayirt edilebilir. Piroklastik hamur (matriks) yine ana magmadan
kaynaklanan kiil boyu volkanik cam kiymiklar igerir. ignimbiritlerin icerdigi cam kiymiklari
kimyasal agidan yari-durayli olup, degisen fizikokimyasal kosullar altinda kolaylikla camsi
ozelliklerini kaybedip (devitrifikasyon), ikincil minerallerin olusabilmesi i¢in silikat agirlikli
bir hammadde gibi davranirlar. Oldukga ince taneli feldispat, kil ve zeolit grubu mineraller
ignimbiritlerin (hidrotermal) alterasyonu sonucunda olusan yaygin fazlardir.

Piroklastik kayaglarin alterasyon o6zelliklerinin ortaya konmasi igin ikincil minerallerin 6zel-
likle mikroskopik yontemler ile tanimlanmalar1 esastir. Ignimbirit akinti {iriinleri ve pom-
zalarindan elektron mikroskopi tekniklerine uygun {izeri acik parlatilmis incekesitlerin ha-
zirlanmast, icerdigi bilesenlerin fiziksel ¢esitliligi ve kayacglarin genelde diisiik dayanimlart
nedeniyle, olduk¢a zahmetli ve uzun siiren bir islemdir. Bu tip kayaglarin alterasyonu ile olu-
san diisiik dayanimli ikincil mineraller ise 6rneklerin aginma ve parlatilmasi sirasinda siklikla
zarar goriir. Bu, kayag biinyesinde ikincil mineralizasyonun gergeklestigi zonlarin petrografik
niteliklerinin ortaya ¢ikarilmasinda dnemli bir probleme karsilik gelmektedir. Buna karsilik,
son yillarda yerbilimlerinde de uygulama alani bulan X-Isin1 Mikrotomografi (uCT) teknigi
ile incelenen numuneye zarar vermeden yiiksek ¢oziiniirliiklii 3 boyutlu bilgi elde edilebilir.
Numune sabit bir X-Isin1 kaynagi 6niinde 180/360° donerken drnekten gegen X-Isinlari, drnek
ve kaynak hizasindaki bir dedektor tarafindan algilanir ve 2 boyutlu goriintiiler kaydedilir. Bu
goriintiilerin 3 boyuta projeksiyonu ile ¢ok sayida “sanal” kesitler ve tiim bilesenlerin 6rnek
icindeki uzamsal dagilimini gosteren 3 boyutlu kati model elde edilir.

Kapadokya ignimbiritlerinin alterasyon ozelliklerinin incelendigi ve TUBITAK tarafindan
desteklenen 113Y439 No’lu proje kapsaminda derlenen 6rneklerden, bolgede ileri derecede
zeolitlegsmeye ugramis olanlari tizerinde pCT analizleri gerceklestirilmis, bulgular SEM-EDS
sonuglari ile denestirilmistir. Buna gore ileri derecede altere ignimbiritlerde zeolitlesmenin
temelde volkanik hamurda gelistigi, bununla birlikte pomza gozeneklerinde aksiyolitik ikincil
kristallenmenin gézenek hacmini azaltacak sekilde gozenek i¢inde dogru daha iri kristaller
sunacak sekilde olustugu belirlenmistir. pCT kullanilarak derlenen 3 boyutlu nicel petrografik
veriler, altere olmamig ignimbirit numuneleri ile karsilastirildiginda, ileri derecede zeolitles-
mis ignimbiritlerde kristalinitenin %30-45 arttigini, gézenek hacminin ise %50-72 azaldigim
ortaya koymustur.

Anahtar Kelimeler: ignimbirit, alterasyon, X-Isinlar1 Mikrotomografi, nicel petrografi
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ABSTRACT

The ignimbrite deposits formed by the explosive activity of the acidic magma are comprised
dominantly of aphyric juvenile magma, free crystals and/or xenoliths. Aphyric juvenile magma
fragments represent the liquid phase of the primary magma from which the pyroclastic erupti-
ons originate and are observed in a wide range between micrometer-meter sizes. Pumice, free
crystals and xenoliths can be visually discriminated from the ash matrix. Pyroclastic matrix
comprises ash-sized volcanic glass. Volcanic glass fragments in ignimbrites are metastable
and prone to chemical alteration under varying physiochemical conditions. Following the
devitrification, they behave as “raw materials” for secondary crystallization of fine grained
feldspar, clay and zeolite group minerals.

1t is essential to define the secondary crystals by microscopic methods in order to reveal the al-
teration characteristics of pyroclastic rocks. However, since the durability of altered pyroclas-
tic rocks are quite low, preparation of polished thinsections from such rocks is rather difficult.
Moreover, the secondary minerals having lower durability will be damaged during the sample
preparation. Thus, petrographical identification of alteration zones will be troublesome. On
the other hand, by using X-Ray Microtomography, it is possible to obtain 3D information from
the sample without any damage. Furthermore, this method allows the user to acquire nume-
rous “virtual sections” and 3D spatial component distribution.

In the scope of the project 113Y439 funded by TUBITAK, the alteration characteristics of
Cappadocian ignimbrites are being investigated. Among the intensely zeolitized samples, uCT
analyses were performed and the findings were correlated with SEM-EDS results. Hence, ac-
cording to the 3D petrographical data, the zeolitized ignimbrites have 30-45% more crystals
and 50-72% less vesicles.

Keywords: ignimbrite, alteration, X-Ray Microtomography, quantitative petrography
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AKTIF YiTIM SISTEMLERINDE ULTRAPOTASIK
MAGMATIZMA GELIiSiM SURECLERINE ORNEK OLARAK
PONTID YAYI EVRIiMIi

Fatma Giilmez?*, S. Can Geng?
“[stanbul Teknik Universitesi, Jeoloji Miihendisligi Béliimii

(agamofl@gmail.com)
07/

Yiiksek potasyumlu/ultrapotasik alkalen magmatizma (YP/UP) iiriinleri Sunda-Banda, Kam-
catka, Japon ve Meksika yaylarinda oldugu gibi Geg Kretase yasl Pontid yayinda da bilinmek-
tedir. YP/UP magmatizma aktif yitim kusaklarinda nadir gelisir ve manto kaynak alaninin do-
gasina iliskin dnemli bilgiler saglar. Yitim sistemlerinde YP/UP gelisimi petrolojik bakimdan
bazi 6zel siireclere gereksinim duymaktadir.

Orta Pontidler, Orta Triyas’tan itibaren giineye dogru eklenerek biiyiiyen Avrasya kita kena-
rinin bir pargasini temsil eder. Geg Kretase siiresince aktif olan kuzey yonlii yitim, Pontid
yaymin gelisimine olanak vermis ve yayginca kalkalkalen magmatik iriinler olusturmustur.
YP/UP magmatizma tiriinleri ise kalkalkalen tirlinler ile birlikte ayni sistem igerisinde gelismis
olup, 16sitit-lamprofir-trakit serilerini olugturmustur. Bunlar, Pontid yaymin kismen giineyinde
yayonii havza birimleri ile iliskili olarak gozlenirler. Lositit, lamprofir ve trakitik tiirde ultra-
potasik kayalar yitim ile iligkili kayalara 6zgii iz element davranislari sergiler. Ancak Sr ve
Nd izotoplari agisindan manto dizisi kayalari ile benzerlik gosteririrler ve bazi 6rneklerin Pb
izotop degerleri astenosferik katkiya isaret etmektedir.

Bolgesel jeolojik evrim gz dniinde bulunduruldugunda, 6nceki dalma batma siiregleriyle ya-
yonii havza altt mantosunda olusmus olan metasomatik alanlarin (flogopit iceren) Geg Kretase
yitimi esnasinda, yitim gerilemesine bagli olarak ergimeye katilmasi sonucunda, YP/UP mag-
matizma gelismis olmalidir. Bu durumda, Pontid yay sistemi igerisinde 16sitit, lamprofir ve tra-
kitlerin ortaya ¢ikmasinda i) uzun siireli yitim olaylar1 sonucunda metasomatik manto kaynak
alanlarinin olusumu ve ii) olusan bu metasomatik alanlarin Geg¢ Kretase yitim gerilemesiyle
kismi ergimeye katilmasi siirecleri etkili olmustur.

Anahtar Kelimeler: ultrapotasik magmatizma, Geg Kretase, Pontid yay1
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AN EXAMPLE FOR THE ULTRAPOTASSIC MAGMA
GENERATION IN AN ARC SETTING: PONTIDE ARC
EVOLUTION
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ABSTRACT

Pontides, similar to Sunda-Banda, Kamchatka, Japan and Mexican arcs was an active arc set-
ting during the Late Cretaceous where high-K/ultrapotassic (HK/UP) magmatism occurred.
However, HK/UP is an exception in the active arcs worldwide, but when appears it brings out
essential information about mantle source characteristics and the driven tectonic processes.

Beginning in the middle Triassic, Central Pontides in Anatolia was a southward growing sub-
duction-accretionary complex as a part of the Eurasian active continental margin. Pontides
was dominated by calc-alkaline arc related volcanics during the Late Cretaceous. However,
relative to arc, southerly placed forearc basins host the outcrops of the HK/UP rocks that
comprise leucitites, lamprophyres and trachytes. HK/UP samples of Pontide arc reveals arc
related trace element abundances with mantle array isotopic compositions. Additionally some
samples indicate the involvement of asthenospheric mantle into the mantle source region in
terms of the lead isotopic contents for those.

In considering of regional geology of Pontides, previous and active subduction event(s) for-
med phlogopite-rich metasomatic assemblages at cold forearc mantle after the interaction
with fluids/melts released from the subducted slab. The Late Cretaceous slab retreat that also
switched the forearc to a new arc system, caused the metasomatic assemblages to melt and
produced HK/UP magmas. Briefly it can be suggested that HK/UP magma generation was
handled by i) long-lived subduction events and ii) Upper Cretaceous slab rollback processes.

Keywords: ultrapotassic magmatism, Late Cretaceous, Pontide arc
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SAKARYA ZONU DOGUSUNDAKI (GIRESUN GUNEYI, KD
TURKIYE) GEC KRETASE VOLKANIZMASININ LITOLOJIK,
PETROKIMYASAL VE iZOTOPIiK OZELLIKLERI
Simge Oguz®, Faruk Aydin®, Ciineyt Sen”, ibrahim Uysal®, Rasim Baser®
“Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Béliimii, TR 61080 Trabzon
(soguz@ktu.edu.tr)

oz

Bu calismada Sakarya Zonu dogu boliimiiniin Ge¢ Mesozoyik orojenik evrimine 6nemli katki
saglayacak olan Gorele (Giresun) glineyindeki Geg Kretase yasli volkanizmanin litolojik, petro-
kimyasal ve izotopik 6zelliklerinin belirlenmesi amag¢lanmistir. Giincel volkanostratigrafik calis-
malara ve U-Pb zirkon yaslarma gore, inceleme alanindaki Ust Kretase zamani en az dort farkli
evrede meydana gelen volkanik kayag serileriyle karakterize edilir ve bu seriler ayn1 zamanda
kirmiz1 biyomikritlerce zengin sedimanter kayaglarla ardalanma gosterirler. S6z konusu bu volka-
nik seriler genelde birbirini takip eden hem mafik hem de felsik iiriinlerden olusur. Mafik volkanik
iriinler istifin alt ve orta seviyelerinde genellikle bazalt ve bazaltik andezitlerle temsil olunur.
Buna karsin istifin taban seviyelerindeki felsik tiriinleri baslica dasitik kayaglar olustururken, tist
seviyelerdeki felsik kayaclar1 biyotit¢e-zengin riyolitler meydana getirir. Volkanik istifin bazalt
ve bazaltik andezitleri genellikle porfiritik ve hyalo-mikrolitik porfiritik doku géstermekte olup,
plag+kpir+mag mikrokristallerinden meydana gelen bir hamur iginde kalsik plajiyoklas ve ojit fe-
nokristalleri igerirler. Yaygin aksesuar mineraller Ti-igeren manyetitler olup, klorit, epidot ve kal-
sit tipik alterasyon iiriinleridir. Vitrofirik dokunun hakim oldugu volkanik istifin dasitik ve riyolitik
kayaclar1 cogunlukla feldispat ve kuvars igermekle birlikte, istifin 6zellikle iist seviyelerine dogru
biyotit fenokristalleri de mineral parajenezine katilir. Mikrograniilerden felsofirige degisen hamur
baslica plajiyoklas, K-feldispat ve kuvarsdan olusur. Aksesuar mineral olarak zirkon, apatit ve
manyetit icerirler. Tipik alterasyon iiriinleri ise serizit, albit ve kil mineralleridir. Inceleme konusu
mafik ve felsik volkanik kayaclar biiyiik oranda yari-alkalen karaktere sahiptirler (toleyitik-kal-
kalkali gegisli) ve tipik yay jeokimyasina isaret ederler. Okyanus ortasi sirt1 bazaltlarina (OOSB)
gore normalize edilmis ¢coklu element degisim diyagramlari, incelenen kayag¢ 6rneklerinin Rb, Ba,
Th gibi biiyiik iyon yarigapli elementler (BIYE) bakimindan zenginlestigini, Nb ve Ti bakimimdan
ise tiiketildigini gostermektedir. Kondrite normalize edilmis nadir toprak element (NTE) degisim
diyagramlarinda agir NTE’lerden ortag NTE’lere dogru bir tiiketilme ve ortag NTE’lerden hafif
NTE’lere dogru ise belirgin bir zenginlesme séz konusudur. Ozellikle felsik volkanitler belirgin
negatif Eu anomalisi sunarlar. Sr-Nd-Pb izotopik bilesimler dikkate alindiginda, kokensel ola-
rak birbirleriyle iligkili mafik (*Sr/%Sr = 0.7051-0.7075, '*Nd/"*Nd = 0.5125-0.5128, *°Pb/**Pb
= 18.54-18.64, *"Pb/*™Pb = 15.57-15.66 ve 2%Pb/2%Pb = 38.42-38.75) ve felsik volkanitlerin
(¥’Sr/%Sr = 0.7048-0.7074, “Nd/'**Nd = 0.5122-0.5129, **Pb/**Pb = 18.59-18.85, 2’Pb/**Pb =
15.37-15.66 ve 2%Pb/?"Pb = 38.67-39.94) hem kendi i¢inde hem de boélgedeki ayni yash I-tip
kalk-alkalen granitoyidlerle biiyiik oranda benzerlik sunduklar1 gézlenmistir. Tim petrokimyasal
ve izotopik veriler yitim-iliskili magmalarin tipik 6zelliklerini yansitir. Tiiketilmis ve sonrasinda
metazomatizmaya ugramis bir manto, 6zellikle mafik kayaglar icin kaynak olarak onerilmekle
birlikte, 6nemli oranda farklilagma ve diisiik oranda kabuksal kirlenmeye ugramig manto tiirevli
mafik ergiyikler, felsik kayaclarin ana magmasi olarak diigiiniilmektedir.

Anahtar Kelimeler: Dogu Sakarya Zonu, Giresun, Geg Kretase, volkanizma, petrojenez

Bu calisma TUBITAK 112Y365 numarali proje tarafindan desteklenmistir.
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LITHOLOGICAL, PETROCHEMICAL AND ISOTOPIC
FEATURES OF THE LATE CRETACEOUS VOLCANISM IN THE
EASTERN SAKARYA ZONE (SOUTH OF GORELE, GIRESUN)
Simge Oguz®, Faruk Aydin®, Ciineyt Sen*, Ibrahim Uysal’, Rasim Baser*
“Karadeniz Technical University, Department of Geological Engineering, TR 61080 Trabzon
(soguz@ktu.edu.tr)

ABSTRACT

This study aims to determine the lithological, petrochemical and isotopic characteristics of the
Late Cretaceous volcanism in the south of the Gorele (Giresun), which might provide an impor-
tant contribution to the Late Mesozoic orogenic evolution of the eastern Sakarya Zone. Based
on the recent volcanostratigraphic studies and U-Pb zircon ages, the late Cretaceous time in the
study area is characterized by at least four different volcanic rock series, which are interbedded
with reddish biomicritic limestone-rich sedimentary rocks. These volcanic series generally con-
sist of alternation of mafic and felsic products. The mafic rocks are represented by basalt and ba-
saltic andesite at the bottom and middle level of the volcanic sequence. However, felsic volcanics
in the bottom level of the sequence mainly consists of dacitic rocks whereas those of the upper
level contain biotite-rich rhyolite. The basalts and basaltic andesites of the volcanic sequence
generally exhibit porphyritic to hyalo-microlitic porphyritic texture, and contain phenocrysts of
calcic plagioclase and augite in a fine-grained to microcrystalline groundmass which consists
of plag+cpx+mag. Fe-Ti oxides are common accessory minerals whereas chlorite, epidote and
calcite form typical alteration products. On the other hand, the dacitic and rhyolitic rocks of the
sequence usually show a vitrophyric texture with predominant feldspar, quartz and lesser biotite
phenocrysts. The microgranular to felsophyric groundmass is mainly composed of aphanitic
plagioclase, K-feldspar and quartz. Accessory minerals include zircon, apatite and magnetite.
Typical alteration products are late formation of sericite, albite and clay minerals. The late
Cretaceous mafic and felsic volcanic rocks show mostly sub-alkaline character (transition from
tholeiitic to calc-alkaline) with typical arc geochemical signatures. N-MORB-normalised mul-
ti-element patterns show that all samples are enriched in LILEs (e.g. Rb, Ba, Th) but depleted
in Nb and Ti. The chondrite-normalised rare earth element (REE) patterns show depletion from
heavy REEs to middle REEs and enrichment from the middle REEs through the light REEs. In
particular, the felsic volcanic rocks are characterised by distinct negative Eu anomalies. Sr-Nd-
Pb isotopic compositions of the studied mafic (*’Sr/*5Sr = 0.7051-0.7075, 1*Nd/'**Nd = 0.5125-
0.5128, 2"Pb/"Pb = 18.54-18.64, *’Pb/"Pb = 15.57-15.66 ve *"Pb/*"Pb = 38.42-38.75) and
felsic volcanic rocks (’Sr/*5Sr = 0.7048-0.7074, '“Nd/"**Nd = 0.5122-0.5129, *°Pb/**Pb =
18.59-18.85, 2V’Pb/%Pb = 15.37-15.66 and *®Pb/%Pb = 38.67-39.94), genetically related to
each other, are comparable to those of I-type calc-alkaline granitoids of the same age in the
region. All petrochemical and isotopic data reflect typical characteristics of subduction-related
magmas. Formerly depleted and then metasomatized mantle which was enriched by fluids and/
or sediments is suggested to be the source of the mafic volcanics. However, mantle-derived
differentiated basaltic melts which experienced considerable fractional crystallization and low
degree of crustal assimilation are suggested to be the parent melt of the felsic rocks.

Keywords: Eastern Sakarya Zone, Giresun, Late Cretaceous, volcanism, petrogenesis
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0z

Tiirkiye nin kuzeydogusunda yer alan ¢alisma alani Dogu Anadolu’daki en 6nemli ve en bii-
ylik bazaltik platolardan biridir. Karayazi bazalt platosu olarak adlandirilan bu alan yaklasik
200 km?’lik bir alan1 kaplamaktadir. Karayazi bazaltik platosunun kayaglart Miyosen’den Ku-
vaterner’e kadar farkli ¢ikis merkezinden piiskiirmiis alkali ve subalkali bazaltlar ile karakte-
ristiktir.

Karayazi bazaltik platosunun bazaltlari olivin, plajiyoklaz, ojit ve titanojit kristallerini igerir-
ler, porfiritik ile afirik dokusal karakteristikler sergilerler. Bazaltik platoyu olusturan kayac-
larin Sr, Nd, ve Hf izotopik bilesimleri sirasiyla 0.703396-0.704976, 0.512730-0.512918 ve
0.282002-0.283029 arasinda degismektedir. Lavlarin okyasnus ortasi sirt bazaltlarina (OOSB)
normalize desenleri ve izotopik bilesimleri Karayazi platosundan piiskiiren alkali ve subalkali
bazaltlarin belirgin yitim bileseni ile zenginlesmeye sahip olan manto kaynagindan tiiredikle-
rine isaret eder.

Alkali ve subalkali bazaltlarin manto kaynagindaki ergime siireglerini ortaya ¢ikarmak igin
kismi ergime modelleri tiretilmistir. Bu modelin sonuglari, Karayazi bazaltik volkanizmasinin
kokeninde kuvvetli olarak spinel peridotitin ve daha az oranda granat peridotitin % 3 ile % 10
arasindaki kismi ergimeleri sonucunda meydana ¢ikan ergiyiklerin karigimina isaret etmekte-
dir. Tim bu bulgular, Karayazi bazaltik volkanizmasinin manto kaynak alaninin astenosferik
ve litosferik mantodaki ergimelerin karigimi ile temsil edildigi ve belirgin bir yitim bilesenine
sahip olduguna isaret eder.

Anahtar Sozciikler: Dogu Anadolu, Karayazi bazalt platosu, ergime, litosfer, astenosfer
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GEOCHEMICAL EVALUATION OF KARAYAZI BASALTIC
PLATEAU

Vural Oyan®, Yavuz Ozdemir®
“Yiiziincii Yil University, Department of Mining Engineering 65080 Van, Turkey
“Yiiziincii Y1l University, Department of Geological Engineering 65080 Van, Turkey
(vuraloyan@yyu.edu.tr)

ABSTRACT

The study area, located in the Northeast of Turkey, is one of the most important and largest
basaltic plateau in the Eastern Anatolia. This area named the Karayazi basaltic plateau co-
vers an area of approximately 200 km?. The rocks of the Karayazi basaltic plateau are chara-
cterized by alkali and subalkali basalt erupted from different centers up to from Miocene to
Quaternary times.

The basalts of the Karayazi basaltic plateau are characterized by alkali olivine basalts and
subalkali basalts. These basalts are composed of olivine, plagioclase, augite and titanoaugite
phenocrysts and display porphyritic to aphyric textures. Sr, Nd and Hf isotopic compositions
of the rocks of the basaltic plateau vary between 0.703396-0.704976, 0.512730-0.512918 and
0.282002-0.283029, respectively. MORB pattern of the lavas and isotopic composition imply
that alkali and subalkali basalts erupted from the Karayazi plateau could have been derived
from a mantle source that had previously been enriched by a distinct subduction component.

A partial melting model was conducted to evaluate the partial melting processes in mantle
source of the alkali and subalkali basalts. Results of this model suggest the presence of mostly
spinel and slightly garnet peridotite in the source, a partial melting degree of 2-10 % and
mixing of the derivative melts of them in the genesis of the Karayazi basaltic volcanism. All
these findings indicate that the source region of the Karayazi basaltic volcanism might have
been a mixture of the melts from astenospheric and lithospheric mantles, containing a distinct
subduction signature.

Keywords: East Anatolia, Karayazi basalt plateau, lithosphere, asthenosphere

277



69. Tiirkiye Jeoloji Kurultay: 11-15 Nisan/April 2016 69" Geological Congress of Turkey

AGRI CUMACAY VOLKANIZMASI’NIN JEOKIMYASAL VE
PETROLOJIK EVRIiMIi

Ayhan Ozdemir®, Yavuz Ozdemir?, Vural Oyan®
“Yiiziincii Y1l Universitesi, Jeoloji Miihendisligi Béliimii 65080 Van
YYiiziincii Yil Universitesi, Maden Miihendisligi Boliimii 65080 Van

(vuraloyan@yyu.edu.tr)

0z

Balikli Gol’iin (Agr1) 30 km batisinda yer alan Cumagay volkanizmasi 900 km?’lik bir alanda
yayilim gdstermektedir. Pliyosen’den Kuvaterner’e kadar piiskiirme iirtinleri olan ve bazalttan
dasite kadar degigen Cumacay volkanizmasi iiriinleri alkali ve gegis karakteristikleri sergiler-
ler.

Genel olarak Cumagay volkanizmasinin mafik kayaglar1 olivin, plajiyoklaz, klinopiroksen,
ortopiroksen ve opak fazlardan olusurken felsik kayaglari ise klinopiroksen, ortopiroksen ve
plajiyoklaz minerallerinden olusmaktadir. Cumacay volkanitleri yaygin olarak porfirik, inter-
sertal, hiyalopilitik ve glomeroporfirik doku karakteristikleri sunarlar.

Yiiksek ¢ekim alanli (Ta ve Nb) elementlerin biiyiik iyon ¢apli elementler ve hafif nadir toprak
elementlere (NTE) gore negatif anamoli gostermesi, volkanitlerin yitim bileseni ile zengin-
lesmis bir manto kaynak alanindan tiirediklerine isaret etmektedir. Kaya¢ 6rneklerinin ana, iz
ve NTE ¢oziimleme sonuglari, Cumagay volkanitlerinin kabuksal seviyelerdeki magma ev-
riminde fraksiyonel kristallenmenin, magma karigimmin ve kabuksal kirlenmenin varligini
ortaya koymustur. NTE’lerin kullanilmasi ile olusturulan kismi ergime modellemesi Cumagay
volkanitlerinin kaynak alaninda granat peridotit ergimelerinden daha ¢ok spinel peridotit er-
gimelerinin katkisinin varligina isaret etmektedir. Tiim bu bulgular Cumagay volkanitlerinin
manto kaynak alaninin, astenosferik mantoya oranla yitim bilesenine sahip litosferik manto-
daki ergimelerin daha fazla katkist ve iki kaynaktan tiireyen ergiyiklerin karigimi ile temsil
edildigini gostermektedir.

Anahtar kelimeler: Cumacay volkanitleri, fraksiyonel kristallenme, magma karigimi, kabuk-
sal kirlenme, ergime
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ABSTRACT

Cumacgay volcanism located in the 30 km west of Lake Balikli covers an area of approximately
900 km?. Rocks of the Cumagay volcanism having broad compositional range from basalt to
dacite erupted from Pliocene to Quaternary times, displaying alkali and transitional charac-
teristics.

Mafic rocks of the Cumacay volcanism are mainly composed of olivine, plagioclase, clinop-
yroxene, orthopyroxene and opaque minerals whereas, felsic ones consist of plagioclase, cli-
nopyroxene, orthopyroxene minerals within a glassy matrix. Common textures are porphyritic,
intersertal, hyalopilitic and glomeroporphyritic.

The negative anomalies of HFS over LIL and LRE elements such as in Nb and Ta reveal a
subduction modified mantle source for the Cumacay Volcanism. Major, trace end RE element
systematics indicate importance of fractional crystallization, magma mixing and crustal con-
tamination on the crustal evolution of Cumagay volcanics. REE modelling indicates the Cu-
magay volcanics were products of mixing of melts from spinel and garnet lherzolite sources,
with abundant contributions of melts from subduction enriched lithospheric mantle relative to
asthenospheric mantle.

Keywords: Cumacay volcanics, fractional crystallization, magma mixing, crustal contamina-
tion, melting
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Yitim zonlarindaki ergime {riinlerine ait jeokimyasal karakter sunan Neo-Tetis okyanusunun
giiney kolu ile iliskili Mersin ofiyoliti, manto peridotitleri ve onlar1 iizerleyen ultramafik-mafik
kiimiilatlar ve volkanik {iriin olan bazaltlardan olugmaktadir. Mersin ofiyolitine ait, cok evreli
kismi ergime siire¢leri boyunca tiikketilmis ve sonrasinda kismen zenginlesmis ergime kalintist

manto peridotitleri ve ultramafik kiimiilatlarin taban kesimleri ekonomik olarak 6nemli kromit
yataklari igerir.

Kromit kristallerine ait yiiksek Cr# [Cr/(Cr+Al)] degerleri (0.70-0.84) ve diisiik TiO, igerikleri
(<0.27 ag.%) yani sira kismen diisiik toplam Platin Grubu Element (PGE) igerikleri (111-400
ppb) ve kondrit degerlerine oranlanmig PGE grafiklerinde osmiyumdan (Os) palladyuma (Pd)
dogru gozlenen negatif yonseme, Mersin ofiyoliti ile iligkili kromititlerin, 6nceden tiiketilmis
bir manto kaynaginin yeniden ergimesiyle olusan boninitik ergiyiklerden itibaren kristallen-
diklerine igaret etmektedir. Manto peridotitlerini temsil eden bir 6rnege ait '¥’0s/"**Os orani
(0.12926) ilksel {ist manto degerine (0.1296) oldukga yakin olmakla birlikte, ultramafik kiimii-
latlar1 (0.13243—0.13885) ve mafik kiimiilatlar1 (0.15828-0.26263) temsil eden 6rnekler daha
yiiksek '¥"Os/'®0s oranlarina sahiptir. Kromitit 6rneklerinin bir¢ogu ilksel iist manto degerine
gore kismen daha diigiik ¥’0s/!%0s oranlarina (0.12811-0.12949) sahip olmakla birlikte, in-
celenen bir kromitit 6rnegi ilksel iist manto degerinin tizerinde (0.132269) #70s/'330s oranina
sahiptir. Ofiyolitik kayaglara ve kromititlere ait Re-Os izotop verileri, ilksel '#’Os/'%30s orani
0.12938 olan ve 85.8+3.6 (MSWD = 0.92) milyon yili temsil eden bir izokron olusturmustur.

Neo-Tetis okyanusunun ~240 My 6nce agilmaya basladig1 ve bu agilma sirasinda ilksel iist
manto bilesimindeki (**’Os/***Os = 0.1296) bir mantonun ergimesi ile Re’un mantodan tama-
men uzaklastig1 ve ergiyik faza gectigi diigiiniiliirse, ergime kalintis1 mantoya ait '#’0s/'*Os
degerinin ~0.1279 olmasi beklenmektedir. Buna karsilik, incelenen kromitit ve kiimiilat kayag-
lar1 temsil eden orneklere ait hesaplanan kismen yiiksek ilksel Os izotop oranlart (**’Os/"**Os-
a0 =0.12796-0.13219; "¥70s/"®0s,,, Kimikt = 0.12933-0.13159), Mersin ofiyolitine ait
kiimiilat kayaclar1 ve kromititleri olusturan yitim karakterli ergiyiklere, yiten okyanusal ka-
buktan tiireyen 6nemli miktarda '®’Os girdisinin oldugunu gostermektedir.

Anahtar Kelimeler: Mersin ofiyoliti, manto peridotiti, Re-Os izotopu, kromitit, kiimiilat ka-
yaclar
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ABSTRACT

The Mersin ophiolite, formed in a supra-subduction zone tectonic setting in the southern bran-
ch of the Neo-Tethys ocean in southern Turkey, is composed of mantle peridotites and over-
lying ultramafic to mafic cumulates and basalts. The multi-stage melting residue of highly
depleted and re-fertilized mantle section and the lower part of the ultramafic cumulates from
the Mersin ophiolite contain economically important chromite deposits.

High-Cr# (0.70 to 0.84) and low TiO, contents (<0.27 wt.%) of chromite grains, and negative
slope of Cl-normalized PGE pattern of chromitites from Os to Pd, with a total PGE con-
tents ranging between 111 to 400 ppb, all suggest crystallization from boninite melt generated
by re-melting of already depleted mantle source. Measured "’Os/"*3Os ratio of the mantle
peridotite (0.12926) is very close to PUM value (0.1296), whereas the ultramafic cumula-
tes (0.13243-0.13885) and mafic cumulates (0.15828—0.26263) are represented by higher
870s/'%80s ratios. Most of the chromitite samples have '¥’Os/"**Os ratios (0.12811-0.12949)
lower than the PUM value whereas one chromitite sample has higher '¥’Os/'*Os value of
0.13226. Re-Os isotopic data obtained from the ophiolitic rocks and chromitites yielded and
isochron age of 85.8+3.6 Ma (MSWD = 0.92) with an initial '’ Os/"**Os ratio of 0.12938.

Assumption of the ~240 Ma for the opening of Neo-Tethys ocean and the depletion of all Re
during the related melting of PUM like mantle ("’ Os/"**Os = 0.1296) will result '’ Os/'*3Os
ratio of 0.1279 for the melting residue. The higher calculated initial Os isotopic ratios of the
cumulate rocks (0.12933—-0.13159) and chromitite samples (0.12796—0.13219) may suggest
that a significant amount of '8’ Os contributed to the SSZ-type melt responsible for the formati-
on of chromitites and cumulate rocks of the Mersin ophiolite.

Keywords: Mersin ophiolite, mantle peridotite, Re-Os isotope, chromitite, cumulate rocks
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oz

Genis riyolitik ignimbiritler olugumlari orta-bati Anadolu’daki Tavsanli-Afyon zonu boyunca
Erken Miyosen’ deki genlesme olaylari ile yakindan iliskilidir. Diinya ¢apinda boraks yatag:
olarak bilinen Kirka sahasini ¢evreleyen ignimbiritler, saha ¢aligmasi korelasyonlari, petrogra-
fik, jeokimyasal ve jeokronolojik veriler ile yeniden yorumlanmistir. Diinya’nin en énemli bo-
raks yataginin oldugu bu yerde, volkanik patlama sonrasinda ¢okme ile olusan, iklimsel olay-
lar1 yansitan ve Kirka bolgesinde bugiine dek bilinmeyen bu kaldera “Kirka-Frigya Kalderas1”
olarak ilk kez adlandirilmistir. Tiirkiye’deki en bilyiik 6rneklerinden biri olan ve 24km x 15km
boyutlarinda yaklasik oval sekilli kaldera, ~19 Ma 6nce tek agamali ¢okme ve kaldera patla-
mast ile biiyiik hacimde akan ignimbiritler sonucunda meydana gelmistir. 25 My 6ncesinden
beri genlesmeli/agilmali tektonik gerilmeler magma odasinin KKB-GGD boyunca uzamasiyla
sonuglanmigstir. Eskisehir-Afyon-Isparta volkanik bolgesinin tepe bolgesinde gelisen kaldera
zemininin (¢okmenin oldugu blogun) yaklasik eliptik bir sekil almasina yol agmistir. Kaldera
i¢i ¢okme sonrasi sedimantasyon ve volkanizma (~18 My) ¢okme ile ilgili faylar tarafindan
kontrol edilmistir. Bunun sonucunda doymus silisik riyolitlerden kristalce zengin trakitlere,
doygun olmayan lamproitlere kadar genis bilesimler gosteren baslica domlar ve volkanik ya-
pilar olugsmustur. Bu tip volkanik kaya iliskisi litosferik genlesme i¢in tipiktir. Bu senaryoda,
alt kitasal litosferik mantonun iginde zenginlesmis manto bilesenleri genlesmenin baglamast
sirasinda basing azalmasi sonucu ergimeye baslayacaktir. Bu ergiyiklerin kabuksal kayalarla
etkilesimi, ayrimlagsma iglemleri ve yiikselen manto ergiyikleri tarafindan kontrol edilen ka-
buksal ergime, genis, biiyiik kabuksal rezervuar iginde silisik kompozisyonlari iretmistir. Bu
tiir silisik ergiyikler Kirka-Frigya kaldera ignimbiritlerinin ilk piiskiirmelerini/patlamalarini
olusturur. Kaya hacmi ve jeokimyasal bulgular silisik volkanik kayalarin uzun omiirli bir
magma odasindan geldigine isaret eder. Aralikli olarak kaldera olusumundan sonra kii¢iik ha-
cimli riyolitik, trakit ve lamproit volkanizmasina gegisler gozlenir. En sonuncu olanlar daha
¢ok ilksel magma girdisi ve belirgin olarak zenginlesmis manto litosferi kaynakli oldugu-
nu gosterir. Volkanik kaya istifi piiskiirme/patlama zamanidaki magmatik sistemin durumu
hakkinda agik bir resim ortaya koyar. Bu sistem kaldera ve kaldera sonras1 yapilarin, silisik
magma olusumunun ¢arpigma sonrasi sartlardaki potassik, ultraspotassik orta¢ - mafik kayalar
i¢cin milkemmel bir 6rnek sunarlar.

Anahtar Kelimeler: genlesme tektonigi, kaldera olusumu, bor cevherlesmesi, Erken Miyo-
sen, Kirka-Frigya kalderasi, Batt Anadolu.
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ABSTRACT

Large rhyolitic ignimbrite occurrences are closely connected to the Early Miocene initiation of
extensional processes in the central-west Anatolia along the Tavsanli-Afyon zones. Field cor-
relations, petrographical, geochemical and geochronological data have led to a substantial re-
interpretation of the ignimbrite surrounding the Kirka area, known from its world-class borate
deposits, as representing the climatic event of a caldera collapse, unknown up to now and newly
named “Kiwrka-Phrigian caldera”. The caldera, which is roughly oval (24 km x 15km) in shape,

one of the largest in Turkey, is supposed to have been formed in a single stage collapse event, at
~19 Ma that generated huge volume extra caldera outflow ignimbrites. Transtensive/distensive
tectonic stresses since 25 Ma ago have resulted in the NNW-SSE elongation of the magma cham-
ber and influenced the roughly elliptical shape of the subsided block (caldera floor) belonging
to the apex of Eskisehir—Afyon-Isparta volcanic area. Intracaldera post-collapse sedimentation
and volcanism (at ~18 Ma) was controlled through subsidence-related faults with generation
of a series of volcanic structures (mainly domes) showing a large compositional range from
saturated silicic rhyolites and crystal-rich trachyte to Si-undersaturated lamproites. Such vol-
canic rock association is typical for lithospheric extension. In this scenario, enriched mantle
components within the subcontinental lithospheric mantle will begin to melt via decompression
melting during the initiation of extension. Interaction of these melts with crustal rocks, fractio-
nation processes and crustal anatexis driven by the heat contained in the ascending mantle melts
produced the silicic compositions in a large crustal reservoir. Such silicic melts generated the
initial eruptions of Kirka-Phrigian caldera ignimbrites. The rock volume and geochemical evi-
dence suggests that silicic volcanic rocks have derived from a long-lived magma chamber that
evolved episodically, after caldera generation there is a shift to small volume episodic rhyolitic,

trachytic and lamproitic volcanism, the last ones indicating a more primitive magma input with
evident origin in an enriched mantle lithosphere. The volcanic rock succession provides a direct
picture of the state of the magmatic system at the time of eruptions that generated caldera and
post-caldera structures and offer an excellent example for silicic magma generation and associ-
ated potassic and ultrapotassic intermediate-mafic rocks in post-collisional extensional setting.

Keywords: extensional tectonics, caldera formation, borate formation, Early Miocene, Kir-
ka-Phrigian caldera, western Anatolia
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Caykara (Trabzon) Intriizif Kompleksi Kackar Batoliti’nin bat1 kisminda yer almaktadur.
Komplekse ait Giindogdu-Bogali Pliitonu Ust Kretase, Uzuntarla ve Egerler Pliitonlar1 ise
Eosen yaslidir. Arakli-Bahgecik Mahallesi ve civarinda yilizeyleme veren Giindogdu-Bogali
pliitonuna ait kayaglar iri kuvars ve K-feldispat porfirlerinin gézlendigi ince-orta daneli gra-
nit-granodiyoritik bilesimlidir. Bu kayaclar koyu renkli, yari-yuvarlak- yuvarlak kdseli, ince
daneli, diyorit ve monzodiyorit bilesimli anklavlar igerir. Uzuntarla Pliitonu Caykara giineyin-
de Kdknar-Karagam-Uzuntarla Mahallelerinden Arakli Bahgecik Mahallesine dogru yaklagik
D-B uzanimlidir. Pliitona ait kayacglar genellikle porfirik dokuludur ve diyorit-granodiyorit
bilesimli kayaglardan olusur. Kompleksin giiney-dogusunda yiizeylenen Egerler Pliitonu’nu
orta-iri daneli, diyoritten granite kadar degisen farkli bilesimdeki kayaclar olusturur.

Inceleme alaninda bulunan Ust Kretase ve Eosen yasl pliitonlar yiiksek potasyumlu kalk-al-
kalen karakterli olup, metaliimin-peraliimin gecisli bir kimyasal bilesim sunarlar. Primitif
mantoya gore normallestirilmis iz element diyagraminda biiyiik iyon ¢apli(LILE) elementler,
yliksek alan enerjili(HFSE) elementlere gore daha fazla zenginlesmis olarak bulunurken, ge-
nel bir dzellik olarak negatif Nb,Ta,P,Ti ve pozitif Pb anomalileri gosterirler. Kondirite gore
normallestirilmis nadir toprak element diyagramlarinda (La/Lu)N orami 8 ila 10 araliginda
olup, tamami negatif Eu anomalisi gdsterir. Elde edilen ilk veriler tektonik ayirtman diyagra-
mina aktarildiginda beklendigi gibi s6z konusu pliitonlara ait kayaglarin olusum ortamlarinin
volkanik yay ortamini temsil ettigi gézlemlenmistir. Yapilacak olan izotop c¢alismalariyla bu
pliitonlarin olusum kosullar1 ve birbirleriyle olan iliskileri ¢ok daha net olarak ortaya konul-
masi planlanmaktadir.

Anahtar Kelimeler: Caykara Intriizif Kompleksi, Dogu Pontidler, magmatizma, jeokimya
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ABSTRACT

Caykara (Trabzon) Intrusive Complex is located at the eastern part of the Kackar Batholith.
In the complex, Giindogdu-Bogali Plutons is Upper Cretaceous in age, and Uzundere and
Egerler Plutons are Eocene in age. Giindogdu-Boga Plutons crop out around Arakli-Bahgecik
villages, and are represented by the granitic to granodioritic rocks in composition showing
porphyritic-granular texture. These rocks contain dark coloured, semi-rounded to rounded,
wedged, fine-grained diorite and monzodiorite. Uzuntarla Pluton extends at E-W from Kék-
nar-Karagam-Uzuntarla sub-districs to south of Caykara towards Bahgecik sub-district of
Arakli. The rocks of the Uzuntarla Pluton are generally diorite to granodiorite in composition
with porphyritic in texture. Egerler Pluton, which exposes to the southeast of Caykara Intrusi-
ve Complex, has mineralogical composition changing from diorite to granite with medium-co-
arse grains.

Upper Cretaceous and Eocene aged plutons in the study area are high-K calc-alkaline in
composition, and display metaluminous to peraluminous characteristics. The primitive mantle
normalized multi-element variation diagrams of the studied samples show enrichment in LILE
relative to HFSE, and also negative Nb, Ta, P, Ti and positive Pb anomalies. Chondrite-norma-
lized rare earth element (REE) patterns show (La/Lu)N ratios ranging between 8 and 10, and
display negative Eu anomaly. The data plotted on the tectonic discrimination diagrams show
island arc signature for the investigated samples. The formation conditions of these plutons
are aimed to be determined with further isotopic studies.

Keywords: Caykara Intrusive Complex, Eastern Pontides, magmatism, geochemistry
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Orta Anadolu Volkanik Bolgesi’nde bulunan Kapadokya yoresinde, Orta Miyosen-Ge¢ Kuva-
terner volkanizmast 10 temel ignimbirit ¢okeli icermektedir. Ignimbiritlerin i¢erdigi amorf jii-
venil volkanik cam, termodinamik agidan yari-durayli olup, degisen kosullarda camsi 6zelligini
kaybederek (devitrifikasyon) ikincil kristallere doniigebilmektedirler (alterasyon). Kapadokya
ignimbiritleri, ¢okelimleri sirasinda ve sonrasinda degisen kosullar altinda muhtelif bolgelerde
alterasyona ugramistir. ignimbiritlerin alterasyonu sonucunda igerdikleri camin belirli yorelerde
ikincil zeolit (Eriyonit, Klinoptilolit, Mordenit vb.) ve kil grubu (Simektit, illit vb.) minerallerine
doniigmiis oldugu goriilmektedir. Ayrica ignimbirit birimlerinde ikincil dolgu siiregleri siklikla
gelismistir. Bolgede yer yer alterasyona ugrayan ignimbiritlerin pirojenik cam igeriklerinin ikin-
cil minerallere doniismesi ve ikincil dolgu siire¢lerinin geligmesi, ignimbirit birimlerinin minera-
lojik-petrografik 6zelliklerinin degismesine neden olmustur.

Ultrasonik atim hiz1 6l¢limlerinin, diisiik maliyetli, zararsiz, basit ve kolayca uygulanabilinir ol-
masi, yéntemin birgok alanda kullanilmasina olanak saglamistir. TUBITAK tarafindan destek-
lenen 113Y439 No’lu proje kapsaminda gerceklestirilen bu ¢alismada, ignimbirit ¢okellerinin
mineralojik-petrografik 6zellikleri ile ultrasonik atim hizlari (UPV) arasindaki iligkinin, UPV
yonteminin sahada (in situ) uygulanarak incelenmesi amaglanmstir. Ultrasonik yiizey atim hiz1
yontemi 7 farkli ignimbirit initesinde (Kavak, Zelve, Cemilkdy, Tahar, Gordeles, Kizilkaya ve
Valibabatepe) uygulanmis ve her 6l¢giim yapilan ignimbirit mostrasindan alinan numune minera-
lojik-petrografik 6zellikleri belirlenmek tizere SEM-EDS (Scanning Electron Microscope-Ener-
gy Dispersive Spectrometry) kullanilarak analiz edilmistir. Elde edilen mineralojik ve petrografik
bulgular, 6lgiilen ultrasonik yiizey atim hizi sonuglari ile karsilagtirilmistir. Sahada 6lgiilen ult-
rasonik atim hizlarinin, ignimbiritlerin dlgiilen kiitledeki mineral igerigine ve kayacin dokusal
ozelligine bagl olarak gelistigi gézlenmistir. Bununla birlikte bazi ydrelerde ikincil alterasyon
ve/veya devitrifikasyon siireglerine maruz kalan ignimbirit ¢okellerinde Slgiilen ultrasonik atim
hizlarinin, bu siireglerin hakim olmadig1 yorelerdeki karsiliklarindan farkli oldugu saptanmis-
tir. Ozellikle, ignimbiritlerin pirojenik cam igeriklerinin alterasyonu/devitrifikasyonunun, géze-
nekliligin azalmasina ve pekisme derecesinin artmasina neden oldugu belirlenmistir. Amorf cam
iceriginin zeolitlesmesi ile kristal miktarinda artis gézlemlenmistir. Ayrica mevcut gozeneklerin
¢imento gorevi goren karbonat/silis i¢eren ikincil kristallesmeler ile dolduruldugu siklikla g6z-
lenmektedir. Sonug olarak, ultrasonik yilizey atim hizi dlglimlerinin, incelenen ignimbirit kiit-
lesinin “yerinde” sahip oldugu mineralojik-petrografik 6zelliklerine dogrudan bagimli oldugu
belirlenmistir. Ultrasonik yiizey atim hizlariin sahada dlgiilebilmesi, kayaglarin mineralojik-pet-
rografik 6zelliklerinin belirlenmesinde, bu 6zelliklerin uzamsal dagilimin ortaya konmasinda ve
incelenen bolgelerde bu 6zelliklere etkiyen siireglerin dnerilmesinde etkin bir yontemdir.

Anahtar Kelimeler: Alterasyon, ignimbirit, SEM-EDS, Ultrasonik yiizey atim hiz1
Bu bildiri TUBITAK kurum 113Y439 nolu proje kapsaminda desteklenmektedir.
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ABSTRACT

Middle Miocene-Late Quaternary volcanism includes 10 basic ignimbrite deposits located
in Central Anatolia Volcanic Province (CAVP) in Cappadocia Region. Amorphous juvenile
volcanic glass that is contained by ignimbrites is thermodynamically metastable and tends to
lose its glassy property (devitrification) and to turn into secondary crystals (alteration) under
the changing conditions. Cappadocian ignimbrites have been altered in various regions under
varying conditions during and after the deposition. In some regions glass appears to turn into
secondary zeolite (Erionite, Clinoptilolite, Mordenite etc.) and clay group (smectite, illite,
etc.) minerals after the alteration of ignimbrites. It also can be developed by the secondary
filling processes in ignimbrite units. In general with ignimbrites exposed to alteration, the con-
tents of pyrogenic glass turn into secondary minerals and secondary fillings develop that led to
changes in the mineralogical-petrographic characteristics of ignimbrite unit.

Ultrasonic pulse velocity measurement is easily applicable, simple, low-cost and harmless
and has been used in many studies. This study was carried out under the supported project
No.113Y439 by TUBITAK, and aims to investigate the relationship between mineralogical-pet-
rographic characteristics of the ignimbrite deposits and in-situ ultrasonic pulse velocity
(UPV). Ultrasonic surface pulse velocity method was applied on 7 different ignimbrite units
(Kavak, Zelve, Cemilkoy, Tahar, Gérdeles, Kizilkaya and Valibabatepe). Samples, taken from
all measured outcrops, were examined for their mineralogical-petrographic characteristics by
using SEM-EDS (Scanning Electron Microscope-Energy Dispersive Spectrometry). The mi-
neralogical petrographical evidences were compared with measured ultrasonic surface pulse
velocity results. In-situ ultrasonic pulse velocity depends on the mineralogical-petrographic
characteristics of the measured mass of ignimbrite deposits. However, measured ultrasonic
pulse velocities of altered and relatively fresh ignimbrites exhibit drastic discrepancies. Es-
pecially, the alteration and the devitrification of pyrogenic glass reduce porosity and increase
the degree of consolidation. An increase in the crystallinity was observed together with the
zeolitization of amorphous glass. Also, the pre-existing pores are frequently observed to be
filled by carbonate/silica crystallization which acts as cement. Consequently, “in-situ” ultra-
sonic surface pulse velocity measurements on ignimbrites mass directly dependent to minera-
logical-petrographic characteristics. Ultrasonic surface pulse velocity measured in the field,
is an effective method for determining the mineralogical-petrographic characteristics of the
rocks and the spatial distribution of these properties and proposed processes acting on these
properties in the study area

Keywords: Alteration, ignimbrite, SEM-EDS, ultrasonic surface pulse velocity
This study was supported by TUBITAK project 113Y439.
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Kapadokya Volkanik Kompleksi (Orta Anadolu) igerisinde farkli bilesime sahip andezit- ba-
zaltik andezit, andezit, bazalt ve bunlarla iliskili piroklastik ve volkanoklastik/epiklastik {iriin-
lerden olusan Kuvaterner yaslt Hasandag stratovolkani 6nemli bir yer teskil etmektedir. Bu
calismada Hasandag volkaninin giineydogu kesimini olusturan volkanik toplulugun volka-
no-stratigrafisi ve petrografik 6zellikleri sunulacaktir.

Bolgede gozlenen volkanizmanin ilk iirtinleri pliniyen-sub-pliniyen tiirii patlamali volkanizma
sonucunda gelismis felsik kil tiifii, pumis tiifii, pumis-lapilli tiif ve bresleri ile temsil edilir.
Bunlar istifin tabaninda ¢amurtagi-marn niteligindeki ¢okel kayalarla ardalanmakta ve tiifit
(islenmis tiif) ara seviyeleri olarak gdzlenmektedir. Piroklastik istifte iiste dogru kaynakl
tiif ve ignimbirit toplulugu yeralir. Piroklastik yagis ve akma iirtinlerinin kalinhig1 yaklasik
600m’ye ulagsmaktadir. Bunlar iizerleyen lav akintilar1 ve dayklar andezit-bazaltik andezit,
bazaltik trakiandezit ve bazaltlarla temsil edilmektedir. {lk ve en yaygin gozlenen lav fazini
birbiri ile tedrici gegisler sergileyen andezit-bazaltik andezit ve bazaltik trakiandezitler olustu-
rur. Bunlar piroklastik kayag toplulugunun iizerinde kalinliklar1 yéreden yoreye degisen bir lav
oOrtlisii olusturmaktadir. Volkanik istifte daha {iste dogru bazalt bilesimli dayklar ve bunlarla
iliskili piroklastik kayalar gozlenir. incelme alanindaki volkanik toplulugun en geng iiyeleri-
ni yine andezit-bazaltik andezit bilesimli dayk ve lavlar olugturmaktadir. Volkanik kayalarin
dagilimlarina bakildiginda, inceleme alanindaki ortag ve mafik lavlarin bolgedeki ana yapisal
unsurlara (6rn. Tuz Goli Fayr) paralel dizilmis, KB-GD yonlii ¢ikis merkezlerinden olustugu
goriilmektedir.

Petrografik incelemeler ¢aligma alaninda mostra veren tiim lav drneklerinin dengesiz kristal-
lenmeye isaret eden dokusal 6zellikler sergiledigini ortaya koymustur. Klinopiroksen tarafin-
dan mantolanmis hornblend (korona dokusu), farkli evrelerde plajioklas gelisimi, plajioklas
fenokristallerinde elek dokusu, hornblend ve biyotit minerallerindeki reaksiyon dokulari bun-
lara 6rnek olarak verilebilir. Bu petrografik 6zellikler Hasandag’1 volkanini olusturan magma-
nin evriminde homojen karigma (mixing) ve/veya hetorojen karisma (mingling) siireclerinin
etkin oldugu gostermektedir.

Anahtar Kelimeler: Orta Anadolu, Hasandag, volkanizma, volkano-stratigrafi, petrografi
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ABSTRACT

One of the most important volcanos within the Cappadocian Volcanic Complex (Central Ana-
tolia), the Hasandag stratovolcano produced a variety of lava types and associated pyroclastic
and volcanoclastic rocks in Quaternary. In this study, we present volcano-stratigraphy and
petrography of volcanic rocks which forms the SE flank of the Hasandag volcano.

In the study area, early products of volcanism were produced ash, pumice and pumice-block
tuffs and acretionary lapilli tuffs/breccias associated with explosive plinian-subplinian erup-
tions. At the bottom of the volcanic sequence they are observed as thin layers of reworked
tuffs intercalated with sedimentary rocks (mudstone and marl). Towards the upper parts of the
sequence they inter finger with pyroclastic flow deposits which is dominated by welded tuffs
and ignimbrite succession. Pyroclastic fall and flow deposits reach a maximum thickness of
600 m. Andesite-basaltic andesite and basaltic trachyandesite which gradually passes each
other overlie the pyroclastic succession and form the most common lava phase in the region.
Their thicknesses vary from place to place. Basaltic dykes and associated pyroclastic rocks are
observed at the upper parts of the volcanic succession. The youngest member of the volcanic
association in the region is represented by andesitic-basaltic andesitic dykes which cut the
basaltic lavas and associated pyroclastic rocks. The areal distribution of the volcanic rocks
indicates that they were erupted from vents which set parallel to the NW-SE trending major
Sfault systems (e.g. Salt Lake Fault).

Petrographical investigations suggest that, all lava samples present disequilibrium textures
such as clinopyroxene cyrstals mantled by hornblende (corona texture), different stages of
plagioclase crystallization, sieve texture in plagioclases, reaction textures in hornblend and
biotites. This petrographical features suggest that, mixing and/or mingling of magmas were
dominant process(es) during the evolution of magma forming the Hasandag volcanic rocks.

Keywords: Central Anatolia, Hasandag, volcanism, volcano-stratigraphy, petrography
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Bati Anadolu genisleme bolgesinde Oligosen’den itibaren etkin volkanizmanin iriinleri,
kalk-alkali, sosonitik, ultrapotasik ve hafif alkali karakterlidir. Kuzeyden giineye genglesen
magmatizma jeokimyasal olarak yay magmatizmasi ve manto metasomatizmast ile agiklanan
orojenik izler tasimaktadir. Orta Miyosen’den itibaren genisleme bolgesinin dogusunda, Eski-
sehir-Afyon-Burdur hatt1 boyunca K-G yonlii alkali ve ultrapotasik volkanik kayaglarda aste-
nosfer katkisinin varligi izlenmektedir. Giiniimiize kadar yapilan ¢aligmalarda bu hattin gelisi-
mi dilim yirtilmasi siiregleri ile iligkilendirilmistir. Eskisehir-Afyon-Burdur hattinin batisinda
yer alan, jeokimyasal ve petrojenetik dzellikleri tanimlanan volkanik kayaglar, Dumlupinar ve
giineyinde dort ayri sahada yiizlek vermektedir ve bu birimler Dumlupinar volkanik birimi
adi altinda toplanmistir. Dumlupinar volkanik birimi, jeodinamik ¢ercevede farkli petrojenetik
ozellikler sunan volkanik topluluklarin arasinda dagilim gdstermesi nedeniyle bolge jeodinami-
ginin aydinlatilmasi agisindan anahtar saha niteligindedir. Erken Miyosen yasli fliiviyal ¢okel-
ler lizerine gelen bu kayagclar bazaltik trakiandezit, trakit, trakidasit ve dasit bilesimine sahiptir.
Bazaltik trakiandezitler, plajiyoklaz, sanidin, biyotit, opasitlesmis kersutit, ojit, iddingsitlesmis
olivin’den olusmaktadir. Trakitler mineralojik bilesim bakimindan olivin bulunmamasi ve daha
az miktardaki ojit igermeleri ile bazaltik trakiandezitlerden ayrilmaktadir. Trakidasitler ise tra-
kitlerden daha fazla miktardaki sanidin, yiiksek silika icerigi ve riyolitik bilesime yaklagmasi
sebebi ile ayrilmaktadir. Her iki birimde de fenokristal olarak kuvars yoktur, kuvarslar hamur
icerisinde dagilmistir. Dasitler ise, kuvars, plajiyoklaz, sanidin, biyotit ve kersutit minerallerin-
den olusmaktadir. Bazaltik trakiandezit, trakit ve trakidasit birimleri alkali, sosonitik, dasitler
ise yliksek K’lu kalk-alkali bilesime sahiptir. Petrografik olarak trakit, trakidasit ve dasit birim-
leri birbirine yakin mineralojik 6zellikler sergilemesine ragmen, trakidasit birimi jeokimyasal
olarak daha yiiksek SiO2 igerigi ile ayrilmaktadir. Dasit birimi ise kalk-alkali ve alkali birimlere
gore bagil olarak daha diisiik Na20O+K20O igerigi ile diger birimlerden farklilik sergilemektedir.
Harker diyagramlarinda kalk-alkali ve alkali volkanik birimler A1203, Na20, K20, Rb, Th, Zr,
Nb, U elementleri pozitif gidis, Fe203, MgO, CaO, TiO2, P205, Pb, Ni, Ba, Sr, Y, V element-
leri ise negatif gidis sunmaktadir. Alkali volkaniklerde Na20, K20, Ba, Rb, Sr, Th, Zr, Nb, U
elementleri daha fakir olup bu degerleri ile kalk-alkali volkanitlerden farklilik sunmaktadir. Bu
volkanitlerin, 87Sr/86Sr ve 143Nd/144Nd oranlar1 sirasi ile 0.704989-0.706662 ve 0.512492-
0.512595dir. Petrografik, jeokimyasal ve izotopik veriler metasomatize olmus litosferik manto
kokenini isaret etmektedir, ancak, alkali ve kalk-alkali volkanitlerin olusumu ve katilasmasinda
kabuksal kirlenme ve fraksiyonel kristallesme siireci birlikte etkin iken, fraksiyonel kristalles-
me siirecinin alkali volkaniklerde daha baskin oldugu goriilmektedir.

Anahtar Kelimeler: Afyon volkanizmast, dilim yirtilmast, trakitler, Sr-Nd izotoplari, fraksiyo-
nel kristallesme, kabuksal kirlenme
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ABSTRACT

Volcanic products that occurred in western Anatolian extensional province since Oligocene
display calc-alkaline, shoshonitic, ultrapotassic and mildly alkaline character. Southward-youn-
ging magmatism has typical geochemical signatures of the arc and orogenic affinity, which
have been primarily explained by mantle metasomatism processes. To the eastern part of the
extensional province, N-S-trending alkaline and ultrapotassic volcanic rocks occurred since
Middle Miocene are followed along the Eskisehir-Afyon-Isparta lineament, having geochemi-
cal traces of asthenospheric input. The lineament has been widely attributed to the development
of slab tearing events on the subducted African oceanic slab. Volcanic rocks that comprise
four separate outcrops on the western side of the lineament have been described in terms of
geochemical and petrogenetic characteristics and grouped as Dumlupinar volcanic unit. The
unit may be considered as a key locality to elucidate the regional geodynamic setting as they
display distinct petrogenetic characteristics. It overlies the Early Miocene fluvial deposits and
consists of basaltic trachyandesite, trachyte, trachydacite, and dacite lava flow and associated
pyroclastic rocks. Basaltic trachyandesites include plagioclase, sanidine, biotite, kaersutite,
augite and iddingsitized olivine phenocrysts within a hyalopilitic matrix. Trachytes differ from
trachyandesites by the absence of olivine and scarcity of augite crystals. Trachydacites have
much more sanidine and high silica content close to rhyolite composition. Trachytes and tra-
chydacites are lacking quartz as phenocrysts and high silica can be linked to the groundmass
composition. Dacites consist of quartz, plagioclase, sanidine, biotite and kersutite phenocrysts.
Basaltic trachyandesite, trachyte and trachydacitic rocks are alkaline in character while daci-
tes are high-K and calc-alkaline. Petrographic descriptions indicate that trachyte, trachydacite
and dacite magmas have similar mineralogical compositions to each other while trachydacites
slightly differ with their geochemically higher silica contents. Dacites have relatively lower
alkali content with respect to other volcanic rocks. On Harker diagrams calc-alkaline and al-
kaline rocks display positive array in AI203, Na20, K20, Rb, Th, Zr, Nb and U contents while
Fe203, MgO, CaO, TiO2, P205, Pb, Ni, Ba, S, Y and V have negative trends. Alkaline rocks
are depleted in Na2O, K20, Ba, Rb, S, Th, Zr, Nb and U, differing from the calc-alkaline rocks.
Dumlupinar volcanic unit has 87S5r/86Sr and 143Nd/144Nd ratios of 0.704989—0.706662 and
0.512492—0.512595, respectively. Petrographic, geochemical and isotopic data point out a
metasomatized mantle origin. Furthermore, the coupling of crustal contamination and fracti-
onal crystallization processes played a substantial role in calc-alkaline and alkaline magmas;
fractional crystallization was more prominent in alkali volcanic rocks.

Keywords: Afyon volcanism, slab tearing, trachytes, Sr-Nd isotopes, fractional crystallization,
crustal contamination
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Bu ¢alismada, Kepsut Volkanik Toplulugu (KVT)’nun petrografisi ve plajiyoklas kristal boyut
dagilimi1 (KBD) incelenerek lavlarin termofiziksel evrimine yaklasimda bulunulmustur. KVT,
carpisma sonrasi volkanik aktivitenin triinlerini temsil eden bazaltik andezit, bazaltik traki-
andezit, riyodasit ve iliskili piroklastik kayalar1 icermektedir. Bazaltik andezit ve bazaltik tra-
kiandezit lavlar1 dengesiz kristallenmeye isaret eden ¢oziinme/erime, elek ve korona dokulari
sergiler. Petrografik analizler 6rneklerde yer alan plajioklaslarin 3 farkli evrede kristalledigini
(6zsekilli fenokristaller, korozyona ugramig oval fenokristaller ve mikrolitler) gdstermekte-
dir. Kristal boyut dagilimi (KBD), iki farkli egim, ¢ekirdeklenme hizi ve magma odasinda
bulunma siiresi (residence time) gibi parametreleri gosteren dirsek sekilli bir diyagram ortaya
koymaktadir. Iki farkli ¢ekirdeklenme hizi, kristallenme olaymin derin bir magma odasinda
baslayip ylizeye yakin bir derinlikte sona erdigine isaret etmektedir. Petrografi ve KBD bir
arada degerlendirildiginde, KVT’ nin magmatik evriminin birbirinden farkli ti¢ evrede gergek-
lestigi anlasilmistir. Birinci evrede, sistem muhtemelen andezitik bir bilesimde dengededir.
Ikinci evrede daha bazik bir magmanin magma odasini isgal etmesiyle magma odasindaki
ergiyik-kristal dengesi homojen/heterojen magma karismasi sonucu olarak bozulmaya baslar.
Hibrid magma, disiik cekirdeklenme orani (Fenokristal ¢ekirdeklenme hizi: JP=36.106 cm-
3.s-1) ile neredeyse yatay bir KBD egilimi izler. Son evrede ise karigsma siirecinde zenginle-
sen ugucularin etkisiyle ¢cekirdeklenme hizinda asir1 bir artig gézlenir (mikrolit ¢cekirdeklenme
hizi: IM=382.106 cm-3.s-1) ve bunun sonucunda KBD neredeyse dik bir egim kazanir.

Erken Miyosen’de, Bati Anadolu genisleme sistemi iginde yiikselen bazaltik manto ergiyikle-
rinin kabuksal magma odasini iggal etmesi, magma karigmasi ve sonrasinda kristal ¢ekirdek-
lenme hizinda ani bir artisa neden olarak KVT mafik ve ortag lavlarinin dokusal ve mineralojik
evriminde 6nemli bir rol oynamislardir.

Anahtar Kelimeler: Magma karismasi, CSD, volkanizma, KB Anadolu
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ABSTRACT

In this study petrography and Crystal Size Distribution (CSD) of plagioclases used to approa-
ch thermophysical evolution of the lavas of Kepsut Volcanic Suite (KVS). The Kepsut Volcanic
Suite (Early Miocene) contains various products of the post-collisional volcanic activity. It
includes basaltic andesite, basaltic trachyandesite and rhyodacite and associated pyroclastic
rocks. The basaltic andesite and basaltic trachyandesite lavas display several textural fea-
tures which are evidence of disequilibrium conditions, such as resorption, sieve texture and
corona texture. Three different plagioclase generations (euhedral, rounded and microlitic)
have been distinguished on the basis of detailed petrographical analyses. The CSD displays
a kinked-curved plot which forms two distinctive parameters such as slopes, nucleation rates
and residence times. Two different phases of nucleation rates have revealed that crystallization
event occurred in a deep magma chamber and in a sub-surface. Combined petrography and
CSD studies indicate that there are precisely three stages in the magmatic evolution. In stage
1, system is at equilibrium, probably in andesitic composition. In the second stage, disequilib-
rium conditions (magma mingling/mixing) occur as a result of basaltic magma input into the
deep magma chamber. The mixed magma present a nearly horizontal trend of CSD in a low
nucleation rate (of phenocrysts JP=36.106 cm-3.s-1). In latest stage (pre-eruption stage), an
abrupt increase in nucleation rate (of microlites JM=382.106 cm-3.s-1) might be triggered by
the incremental volatiles from on-going mixing events which creates a steep slope of CSD. As
a result of lithospheric extension in Early Miocene, magma mixing and boosting of nucleation
rate which caused by basaltic input are responsible for the origin of the textural and minera-
logical evolution of mafic to intermediate lavas of KVS.

Keywords: Magma mixing, CSD, volcanism, NW Anatolia
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Yildizeli (Sivas) - Tokat arasindaki alan kuzeyde Sakarya kitasi, ortada izmir- Ankara-Erzin-
can siitur zonu (IAESZ) ve giineyde Kirsehir masifi ile sinirl kritik bir bolgedir. Bélgede ya-
pilmis olan ¢alismalar Erken Senozoyik doneminde Kirsehir masifi ve Pontidler’in ¢arpisma-
smin gerceklestigi, bu carpigsmaya ragmen giderek siglasan kalint1 bir okyanusal/derin denizel
havzanin erken Eosen sonlarina degin varligim siirdiirdiigii ve tiim farkli tektonik birliklerin
iizerinde Orta Eosen doneminde yaygin bir volkano-sedimanter birimin gelismis olduguna isa-

ret etmektedir. Bu ¢aligmada saha gozlemleri, petrografi ve jeokimyasal verilerden yola ¢ika-
rak bolgedeki Orta Eosen yash volkanik kayalarin petrolojik evrimine yaklagimlar yapilmistir.

Orta Eosen yaslt volkano-tortul toplulugu bazalt, bazaltik andezit ve andezit bilesimli kayalar
ve bunlarla ara katkili epiklastik ve piroklastik birimler ile s1§ denizel ¢okel kayalaridan
olusmaktadir. Bu istif, Kirsehir masifi (Mesozoyik?), ofiyolitik melanj (Ust Kretase) ve flis
benzeri (Ust Kretase-Paleosen) birimlerin {izerinde gelismistir. Daha kuzeyde de Tokat masi-
fini uyumsuz olarak iizerledigi bilinmektedir.

Toplulugun ana litolojisini olusturan kayalar iki ana gruba ayrilmislardir: (1) bazaltik ve bazal-
tik andezitik kayalar plajiyoklas + klinopiroksen + olivin + ortopiroksen + opak minerallerden
olusurlar ve mikrolitik dokular sergiler. (2) Andezit ve traki-andezitik kayalar plajiyoklas +
hornblend + piroksen =+ biyotit + opak minerallerden olusurlar, porfirik ve mikrolitik dokular
gosterirler.

Jeokimyasal veriler lavlarin bazalttan traki-andezite kadar degisen genis bir spektrumu igerdi-
gini ve bunlarin, kismen alkalen, ¢ogunlukla kalk-alkalen karakterde oldugunu gdstermekte-
dir. Ana ve iz element icerikleri tiim 6rneklerin belirgin bir yitim karakteri sunduklarina isaret
eder. N-MORB ve kondrite gére normalize edilmis diyagramlardaki paternleri genel olarak
biiyiik iyon ¢apli elementler (Sr, K, Rb, Ba, Th) ve hafif nadir toprak elementler (La, Ce, Nd)
bakimindan zenginlesme, yiiksek ¢ekim alanli elementler (Ta, Nb, Hf, Zr, Ti) ve agir nadir top-
rak elementler (Tb, Y,Yb) bakimindan da fakirlesme oldugunu ortaya koymaktadir. Bu pater-
nler yitim ile iliskiye ve/veya kabuksal kirlenmeye dayandirilabilir. Tektono-magmatik ayrim
diyagramlarindan da bunu destekler sekilde sonuclar elde edilmistir.

Calisma konusu olan orta Eosen yasli volkanik birimlerden elde edilen petrografik ve jeo-
kimyasal veriler, arazi gozlemleri ile birlikte degerlendirilip yorumlandiginda bu volkanit-
lerin ¢arpisma sonrasi ortamda, dnceki bir yitim ile zenginlesen bir manto kaynaginin kismi
ergimesiyle tiiremis ve ayrica kitasal kabuk gereci ile de kirletilmis olabilecekleri sonucuna
varilmaktadir.

Anahtar Kelimeler: Yildizeli, volkano-sedimanter, jeokimya, ¢arpisma sonrasi, Orta Eosen

296



69. Tiirkiye Jeoloji Kurultay 11-15 Nisan/April 2016 69" Geological Congress of Turkey

PETROGRAPHICAL AND GEOCHEMICAL FEATURES OF
EOCENE VOLCANIC SERIES IN YILDIZELI (SIVAS) REGION

C. Doga Topbay*, Zekiye Karacik®, S. Can Geng’, Goneng¢ Gocmengil®

“[stanbul Technical University, Faculty of Mines, Department of Geological Engineering,
34469, Maslak, Istanbul

(topbay@itu.edu.tr)

ABSTRACT

Region between Yildizeli (Sivas) and Tokat situated in a critical area which comprises the
Sakarya continent in the north, Izmir- Ankara-Erzincan suture zone (IAESZ) in the center
and Kirsehir massif in the south. Previous studies in this region demonstrate that the collision
between Kirsehir Massif and Pontides has occurred in Early Cenozoic time whilst a remnant
oceanic/deep marine basin is still survived until the end of early Eocene and during the Middle
Eocene, widespread volcano-sedimentary units are developed on these different tectonic units.
In this abstract, on the basis of field observations, petrographical and geochemical data, we
assess the petrological evolution of the Middle Eocene aged volcanic rocks in the region.

Middle Eocene volcano-sedimentary unit consist of basaltic, basaltic-andesitic and andesitic
rocks which are intercalated with epiclastic and pyroclastic units together with shallow marine
sedimentary rocks. This unit developed on the Kirsehir massif (Mesozoic?), ophiolitic mélange
(Upper Cretaceous) and flysch-like sequences (Upper Cretaceous-Paleocene). Further north,
it is known that it overlies Tokat Massif unconformably.

Rocks forming the main lithology of this unit are divided into two main groups: (1) Basaltic
and basaltic-andesitic rocks which are consisting of plagioclase + clinopyroxene + olivine
+ orthopyroxene + opaque minerals and exhibit microlitic textures. (2) Andesitic and tra-
chy-andesitic rocks which are made up of plagioclase + hornblend + clinopyroxene + biotite
+ opaque minerals and exhibit porphyritic, microlitic textures.

Geochemical data shows that unit contains a broad spectrum volcanic rocks ranging in com-
position from basalts to trachy-andesite and these are demonstrated by partly alkaline, mainly
calc-alkaline affinity. Major and trace element contents of all rocks display distinct subduction
signature. Patterns in N-MORB and chondrite-normalized diagrams generally exhibit enrich-
ment in LILE (Sv, K, Rb, Ba, Th) and LREE (La, Ce, Nd), depletion in HFSE (Ta, Nb, Hf, Zr,
Ti) and HREE (Tb, Y, Yb). These patterns can be interpreted as a subduction signature and/
or a crustal contamination and tectono-magmatic discrimination diagrams give also support
these resullts.

Considering the petrographical and geochemical data together with the field observations,
Middle Eocene volcanic rocks, which is the main subject of this study, can be regarded as
generated in a post-collisional setting, formed as a result of a partial melting of a mantle
source which is enriched by a previous subduction event and also they may be contaminated
by continental crust.

Keywords: Yildizeli, volcano-sedimentary, geochemistry, post-collisional, Middle Eocene
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Bu ¢aligmada Uludag Masifi’nin (Bursa) amfibolit fasiyesli mikasist, gnays, amfibolit ve mer-
merleri i¢inde yiizeylenen iki mikali granitlerin petrolojisi ele alinmaktadir. Uludag Masifi’n-
de iki mikali granitler ti¢ farkli tiir tarafindan temsil edilmektedir: (a) ~17 km uzunlugunda,
1.5 km genisliginde serit bicimli yapraklanmali granit (eski ¢aligmalarda metagranit olarak
adlandirilmistir), (b) goreceli olarak daha geng, 11 km’ye 6.5 km masif granit, ve (b) gerek
metamorfitler gerekse diger granitler iginde 5 m kalinliga varan granit porfir damarlari. Biitiin
bu farkli dokulu iki mikali granitik kayaclar kuvars, pertitik mikroklin, aluminyumca zengin
biyotit, muskovit ve tali miktarda apatit, zirkon, ilmenit ve monazit igerirler. Muskovitlerin
dokusal ve kimyasal nitelikleri, magmatik kokene isaret etmektedir.

LA-ICP-MS U-Pb zirkon yas tayinleri, yapraklanmali granit i¢in 34 + 2 My (20, en ge¢ Eosen
- en erken Oligosen), masif granit i¢in ise 28 = 1 My (20, Erken-Geg Oligosen sinirinda) yas
degerleri vermistir. Literatiirdeki Uludag metamorfitleri iizerinde yapilmis Rb-Sr muskovit ve
biyotit ile apatit fizyon iz yas tayinleri, yapraklanmali ve masif granitin yerlesimleri sirasinda
metamorfik kayaclarin sicakliklarinin sirasiyla 300-400 °C ve < 300-120 °C olduguna isaret
etmektedir. Genel itibariyla Uludag iki mikali granitleri, (i) dar aralikta degisen kimyasal bile-
sime (Si0,=%70-76), (ii) cizgisele yakin elementler arasi pozitif veya negatif denesmeye ve
(iii) yliksek AL O,, Sr, Ba ve hafif nadir toprak element igeriklerine, ve diisiik Rb, Y, Sc ve agir
nadir toprak element igeriklerine sahiptirler. Bu jeokimyasal 6zellikler, adakitik kayaglarin
kimyasal nitelikleri ile karsilastirilabilir niteliktedir. Ilksel ’Sr/*Sr ve eNd degerleri sirasiyla
0.7052 - 0.7080 ve 0.7 - !13.6 araliklarinda degismektedir. Bu izotopik oranlar iki mikali gra-
nitlere viicut veren magmalarinin juvenil nitelikteki, kitasal kabuga kisa siire dnce eklenmis
oldugu, kaynaktan tiiremis olugunu gosterir.

Uludag iki mikal1 granitleri, diinyanin farkli alanlarinda iyi ¢alisilmis iki mikali granitlerden
(mesela Himalaya Orta Avrupa ve de Lachlan Kivrim Kusagi) baz1 jeokimyasal farkliliklar
sunmaktadir: Aym silika igeri§inde, Uludag iki mikali granitleri ytiksek Na O, CaO ve Sr, ve
diisiik K, O ve Rb igeriklerine sahiptir. ilksel eNd ve ¥’St/*Sr oranlarinin silika ile herhangi bir
denesme gostermemektedir. Dolayistyla, manto kokenli bazik magma ile kabuksal kdkenli asi-
dik magmanin karisimindan olusum olasilik disidir. Biitiin jeokimyasal nitelikler, metapelitik
veya metapsammitik bir kaynagin ergimesinden ziyade, juvenil bir metabazik kaynagin kismi
ergimesi ile agiklanabilir.

Anahtar kelimeler: iki mikali granit, adakitik imza, Uludag Masifi, jeokronoloji, jeokimya,
metabazik kaynak
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OLIGOCENE TWO-MICA GRANITES IN NW TURKEY (THE
ULUDAG MASSIF): PROBABLY PRODUCTS OF PARTIAL
MELTING OF AMETABASIC SOURCE
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“Istanbul Technical University, Eurasia Institute of Earth Sciences,
TR34469 Maslak, Istanbul
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ABSTRACT

This study deals with the petrogenesis of the two-mica granites in the amphibolite-facies rocks
of the Uludag Massif (Bursa, NW Turkey). The two-mica granites in the Uludag Massif are
represented by three different types such as (i) a 17 km long and 1.5 km thick foliated granite,
(ii) a relatively younger circular granite, 11 km by 6.5 km, free of any penetrative fabric, and
(iii) up to 5 m thick dikes of non-foliated granite-porphyries. Mineral constituents include qu-
artz, plagioclase, perthitic microcline, aluminous biotite, muscovite and minor apatite, zircon,
ilmenite and monazite. Both textural and compositional features of muscovite point to igneous
origin.

U-Pb dating on zircon together with the radiometric data from the literature on the country
metamorphic rocks indicate that the foliated granite was emplaced at 34 + 2 Ma (2s, latest Eo-
cene-earliest Oligocene) and the non-foliated granite at 28 = 1 Ma (2s, Early-Late Oligocene
boundary), when the surrounding metamorphic rocks were at temperatures of 300-400 and <
300-120 °C, respectively. Overall, the two-mica granites are characterized by (i) restricted
bulk compositions (SiO~70-76 wt%), (ii) near-linear to linear interelement variations, and
(i) high concentrations of AL,O,, Sv, Ba, LREE, and low abundances of Rb, Y, Sc and HREE
comparable with those in adakite-like rocks. Initial ¥Sr/°Sr and eNd values vary in the range
0.7052 - 0.7080, and 0.7 - !13.6, respectively, suggesting derivation from a juvenile source.

The Uludag two-mica granites differ from the Himalayan two-mica and tourmaline granites
and Variscan two-mica granites in Central Europe, and the S-type granites in the Lachlan
Fold Belt by their higher Na,O, CaO and Sr, and lower K20 and Rb contents at identical silica
contents. An origin by mixing of basic magma and crustal acidic magma is ruled out, based on
the lack of correlation between the initial eNd and ¥ Sr/*Sr ratios and silica contents. Fracti-
onal crystallization is of limited extent in each type. The geochemical features of the two-mica
granites are mainly controlled by the source composition, and can be best accounted for by
partial melting of a juvenile metabasic source such as altered metabasalt, metavolcaniclastics
or metagreywacke of basic composition.

Keywords: two-mica granite, adakitic signature, Uludag Massif, geochronology, geoche-
mistry, metabasic source
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KB Anadolu’da Ge¢ Oligosen-Erken Miyosen magmatik aktivitesi bolge genelinde yaygin
volkano-pliitonik kompleksler tiretmistir. Solarya volkano-pliitonik kompleksi es kokenli ve
es yasli pliitonik (Solarya Pliitonu), hipabisal ve volkanik kayalarin bir arada, ayn1 alanda g6z-
lendigi tipik bir volkano-pliitonik kompleksi temsil etmektedir.

Solarya pliitonu ti¢ farkli granitik iyeden olusur: K-Feldspat megakristalli granodiyorit, ince
taneli granodiyorit ve aplogranit. Pliiton i¢inde gabroik diyorit- diyoritik bilesimli mafik mik-
rograniiler anlav ve sin-pliitonik mafik dayklar egemendir. Hipabisal kayalar mikrodiyorit
porfir, kuvars-mikrodiyorit porfir ile temsil edilmektedir ve Solarya pliitonunun yerlesimi si-
rasinda olusan ¢embersel ve radyal ¢atlaklar boyunca dayk ve stoklar halinde yerlesmislerdir.
Volkanik kayalar andezitik- dasitik lavlar ve iliskili piroklastik kayalardan olugmaktadir. So-
larya volkano-pliitonik kompleksini olusturan pliitonik, hipabisal ve volkanik kayalar benzer
ana-iz element ve Sr-Nd-Pb-O izotop 6zellikleri sunmaktadir. Genel olarak metaliiminyumlu
karaktere sahip olan érnekler, orta ve yiiksek potasyumlu kalkalkalen 6zelliktedir. Ornekler
LIL elementlerinde zenginlesme gosterirken, Ta, Nb, P ve Ti elementlerinde fakirlesme goze
carpmaktadir. Biitlin 6rneklerin ilksel 8’Sr/*Sr izotop degerleri 0.70701 ile 0.70862 arasinda
degisirken, ilksel '*Nd/"Nd degerleri 0.51198 ile 0.51250 arasinda degismekte, eNd deger-
leri ise -5,6 ile -2.05 arasinda degerler sunmaktadir. 2’Pb/?** Pb ve 2*Pb/**Pb degerleri sirasi
ile 15,68 ile 15,73 ve 18,70 ile 18,88 arasinda degismektedir. Tiim kaya ve kuvars minerali
180 izotopik degerleri ise 8 ile 11,8 arasinda degisen degerlere sahiptir. Bu ana-iz element
ve izotop dzellikleri, Solarya volkano-pliitonik kompleksini olusturan pliitonik, hipabisal ve
volkanik kayalarin ortak kdkene sahip oldugunu ve daha 6nceki dalma batma olay1 (olaylar1)
ile zenginlesmis tiiketilmis manto veya kitasal litosferik manto kaynagindan tiiredigini diisiin-
diirmektedir. Solarya volkano-pliitonik kompleksindeki bilesimsel degisiklikler, agik sistem
islemlerinin (AFC ve/veya mingling) magma evriminde etkili olduguna isaret etmektedir.

Biitlin bu veriler bolge jeolojisi ile birlikte degerlendirildiginde, KB Anadolu ¢arpigma sonrast
magmatizmasi’nin kitasal litosferin tabaninin kopup astenosfere gémiilmesi veya kalinlasan
litosferik mantonun termal erozyonla giderilmesi mekanizmalari ile olusabilecegini diistindiir-
mektedir.

Anahtar Kelimeler: Solarya, pliiton, jeokimya, izotop, KB Anadolu

Bu bildiri Tiibitak-112Y093 ve ITU BAP-38664 projeleri ile desteklenmistir.
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PETROLOGY AND TECTONO-MAGMATIC EVOLUTION OF
THE SOLARYA VOLCANO-PLUTONIC COMPLEX (BALIKESIR,
NW TURKEY)

Alp Unal®, Safak Altunkaynak

“[stanbul Technical University, Faculty of Mines, Department of Geological Engineering,
34469, Maslak, Istanbul

ABSTRACT

In NW Anatolia (Turkey), Late Oligocene- Early Miocene post-collisional magmatism produ-
ced several volcano-plutonic complexes. Solarya volcano-plutonic complex is one of the major
volcano-plutonic complexes and includes cogenetic plutonic (Solarya Pluton), hypabyssal and
volcanic rocks which are closely associated in space and time.

Solarya pluton is formed from K-Feldspar megacrystalline granodiorite, fine-grained gra-
nodiorite and haplogranite. It contains mafic enclaves/ dykes of gabroic-diorite to dioritic in
composition. Hypabyssal rocks are formed from porphyritic microdiorite and porphyritic qu-
artz-microdiorite. They are represented by dikes and stocks which were emplaced along radial
and ring faults associated with the emplacement of the Solarya pluton. Volcanic rocks consist
of andesitic and dacitic lavas and associated pyroclastic rocks. Plutonic, hypabyssal and vol-
canic rocks of Solarya volcano-plutonic complex display similar major-trace element compo-
sitions and Sr-Nd-Pb-O isotopic characteristics. They are mainly metaluminous and medium
to high-K calc-alkaline in character. All samples display enrichment in LILE and depletion in
Ta, Nb, P and Ti. They have initial ¥’Sr/**Sr values of 0.70701- 0.70862 and '*Nd/"**Nd values
0f 0.51198- 0.51250 and their eNd values vary between -5.6 and -2.05. >’ Pb/***Pb and ***Pb/*"*
Pb isotopic values range from 15.68 to 15.73 and 18.70 to 18.88, respectively. Whole-rock
and quartz %0 isotopic ratios vary between 8 and 11.8. Geochemical data and isotopic cha-
racteristics suggest that plutonic, hypabyssal and volcanic rocks of Solarya volcano-plutonic
complex are cogenetic and derived from a sub-continental lithospheric mantle source or dep-
leted mantle source highly enriched by earlier subduction event(s). Compositional variations
in Solarya volcano-plutonic complex are interpreted as a result of open system processes (AFC
and/or mingling).

Based on the new geochemical and isotopic data together with the geology of NW Anatolia, we
conclude that convective removal or partial delamination of the base of mantle lithosphere and
asthenospheric upwelling can be considered as possible mechanisms to produce the post-col-
lisional magmatic activity in NW Anatolia.

Keywords: Solarya, pluton, geochemistry, isotope, NW Anatolia

This study was supported by the projects Tiibitak-112Y093 and ITU BAP-38664.
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Zeolit grubu mineraller volkanik kiillerin alkali sulu ortamlarda ilksel cams1 6zelligini kay-
bederek (devitrifikasyon) yeniden kristallesmesi ile olusan yaygin aliiminosilikat fazlaridir.
Zeolitler kristal yapilarindaki diizenli bosluklarin varligi ile endiistriyel uygulamalarda siklikla
yer bulur. Bununla birlikte, 6zellikle ignemsi zeolitlerin (6r. Eriyonit), bu mineralleri igeren
kaya kiitleleri ¢cevresinde yasayan halk icin ciddi bir saglik sorunu teskil ettigi bilinmektedir.

TUBITAK 113Y439 No’lu proje kapsaminda desteklenen bu ¢alisma ile Kapadokya bolgesin-
de yiizlek veren Zelve ignimbiritine ait jiivenil cam kiymiklari alkali ¢ozeltiler ile kontrollii
kosullar altinda tepkimeye sokulmus ve devitrifikasyon sonucu olusan zeolit mineralleri ince-
lenmigtir. Bu kapsamda yiiriitiilen deneysel ¢aligmalar, hidrotermal kosullar ve otojenik basing
altinda, 150 °C sicaklikta 8 saat siiresince Parr reaktorde gergeklesen kimyasal tepkime {iriinle-
rini incelemeyi kapsamaktadir. Hidrotermal siiregler sonunda sentezlenme sonucu elde edilen
iriinler X-Ray Difraksiyonu (XRD) ile tanimlanmis ve Taramali Elektron Mikroskop-Enerji
Dagilimli X-Ray Spektroskopisi (SEM-EDS) ile de karakterize edilmistir. Zelve ignimbiriti-
nin igerdigi kiil boyutundaki volkanik cam kiymiklarindan, NaOH, KOH ve NaHCO, aktive
edici etken ¢ozeltiler kullanilarak Na-K Filipsit, analsim ve diger sentetik zeolit mineralleri
sentezlenmistir.

Bu ¢alisma, NaOH, KOH and NaHCO, gibi alkali ¢6zeltilerin, Kapadokya’da genis alanlarda
yayilim gosteren Zelve ignimbiritinin zeolitlesmesindeki en dnemli kontrollerden oldugunu
ortaya koymaktadir.

Anahtar Kelimeler: Zeolit, hidrotermal kosullar, deney, ignimbirit
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ABSTRACT

Zeolite group minerals are common aluminosilicate phases that are formed by recrystallizati-
on (devitrification) of volcanic ashes by losing its glassy features in alkaline aqueous environ-
ments. Zeolites are often found in industrial applications due to presence of organized voids
in their crystal structures. However, especially needle-like zeolites (e.g. Erionite) are known
to pose a serious health problem for people living around rock masses that contain these kinds
of minerals.

The present study, which was conducted under the project no.113Y439 supported by The Scien-
tific and Technological Research Council of Turkey, has examined the zeolite minerals produ-
ced by devitrification of Zelve ignimbrite juvenile glass fragments with alkaline solutions under
restrained conditions. Experimental studies involve investigating chemical reaction products
that were obtained under hydrothermal conditions, autogenetic pressure and the temperature
of 150 °C, as well as the reaction time of nearly 8 hours in the Parr reactor. Products that were
synthesized from volcanic ash by the hydrothermal treatment were identified by X-Ray Diffra-
ction (XRD) and characterized by Scanning Electron Microscopy- Energy Dispersive X-Ray
Spectroscopy (SEM-EDS). Zeolite materials, such as Na-K phillipsite, analcime and other
synthetic zeolites were synthesized from ash size volcanic glass fragments of Zelve ignimbrite
in presence of NaOH, KOH and NaHCO, as activating agents.

This study reveals that alkaline solutions like NaOH, KOH and NaHCO, are the most impor-
tant controlling factors on the zeolitization of the widespread Zelve ignimbrite of the Cappa-
docia.

Keywords: Zeolites, hydrothermal conditions, experiment, ignimbrites
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Bu calismanin amaci arenalasmis Esence Granitoyidinden (Afsin-Kahramanmaras) mevcut
malzemelere (granit-mermer-suni mermer vb) alternatif olarak farkli tane boylarindaki gra-
nit arenalar1 kullanilarak iiretilen jelkotlu dokiim granitin mihendislik 6zelliklerini ortaya
koymaktir. Uretim siirecinde dncelikli hammadde (granit arenasi) bes farkli elek araliginda
boyutlandirilmistir. Daha sonra boyutlandirilan hammaddeler farkli oranlarda birlestirici mad-
de (kalsit tozu) ile karistirilmis ve kaliplara jelkot olarak bilinen dokiim re¢inesi malzemesi
uygulanmistir. Calismada optimum oranlarda dogal malzeme, polyester ve sertlestirici hamur
kivamina gelinceye kadar miksere eklenmistir. Hamur halindeki karisim jelkotlanmis kaliplara
dokiilmiis ve homojen dagilimi saglamak ve gbzenekleri yok etmek amaciyla sarsma bandina
konulmustur. Bir kag saat kuruyan ve sertlesen dokiim granit kaliptan alinmis, kenarlarindaki
ptriizler ve ¢apaklar giderilerek nihai iirtin haline doniistiirtimiistiir.

Elde edilen nihai {irtinler tizerinde fiziko-mekanik testler yapilmistir. Bu testlerden elde edi-
len sonuglar Egilme Direnci: 12,23-19,20 Mpa, Kirilma yiikii:36-208 KN, Porozite: %0,69-
3,64; Birim Agirhik: 1,8245-2,2168 g/cm?; Ozgiil Agirlik: 1,8683-2,3006 g/cm?®; Siirtiinme
ile aginma kaybi: 2,433-6,954 cm3/50cm?, Doluluk orani: % 96,36-99,31, Kapiler su emme:
30,99-32,05 g/cm? ; Su emme: % 0,73-1,61, Termal iletkenlik katsayis1 :0,9112-1,6665 w/mk
seklindedir. Nihai iiriinlerde yapilan don deneyi sonu kiitle kaybi tespit edilememis olup elde
edilen tiim sonuglar kalite standartlari igerisindedir.

Anahtar kelimeler: Arenalagmis granitoyid, suni mermer, jelkot, dokiim granit
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THE PRODUCTION OF MOLDED GRANITE FROM THE
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ABSTRACT

This study aims to point out the engineering characteristics of the gel coated molded granite
produced as an alternative building material to existing materials (granite-marble-artificial
marble etc.) from the arenites of Esence granitoid in Afsin-Kahramanmaras. During the pro-
duction process the raw materials were sized into five different mesh sizes. Then, the sized raw
materials were mixed with binder material (calcite powder) in various proportions and mol-
ding resin material called gelcoat was applied on molds. After that, the mixture of the natural
materials with optimum ratios, polyester and hardener were added into mixer till being dough.
The mixture under the form of dough was laid on a gel coated mold and dispensed properly,
put on the shaking band for removing the cavity and ensuring homogenous distribution. The
molded granites which dried and hardened a few hours were removed from the molds, adjusted
the edges, and had been converted into the final products.

Physico-mechanical properties tests were performed on the final products. These tests yielded
as; Bending resistance: 12.23-19.20 Mpa, Porosity.: 0.69-3.64 %, Unit weight: 1.8245-2.2168
g/em?, Specific Weight: 1.8683-2.3006 g/cm?®, Wear loss with friction: 2.433-6.954 cm?/50cm?,
Fullness ratio: 96.36-99.31 %, Breakage load: 36-208 KN, Capillary water absorption: 30.99-
32.05 g/em?, Water absorption. 0.73-1.61%, Thermal conductivity coefficient: 0.9112-1.6665
w/mk. Any mass lost detected at the end of freezing experiment on final products and all the
values meet quality standards.

Keywords: Arenitized granitoid, artificial marble, gelcoat, molded granite
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Ofiyolitik bir ortamda bulunan Diyarbakir-Kulp demir yataklari uzun zamandir bilinmektedir.
Ancak Demir yataklarinin nasil olustugu ve ofiyolitik ortamdaki yerlesimini kontrol eden fak-
torlerin neler oldugu konusunda herhangi bir calisma yapilmamustir.

Saha ¢aligmalarinda, cevher olusumunun, ofiyolitik seri i¢cinde gabro ve piroksenit kayaclarima
oldukga keskin bir sinirla komsu oldugu goriilmektedir. Bu bilgiden yola ¢ikilarak bolgedeki
demir yataklarinin ofiyolitik serinin olusumu sirasinda ayr1 bir cevher magma fraksiyonu ola-
rak olusgtugu diistiniilmistiir. Ofiyolitlerin siiriiklenmesi ve yerlesimi sirasinda olusan siddetli
tektonizma, bu sert dokulu manyetit bloklarinin, sert dokuya sahip olan gabro ve/ veya pirok-
senitler ile birlikte pargalanmasina ve plastik deformasyon gosteren serpantinlesmis harzburjit
icinde birlikte taginmalarina yol agmustir.

Bu ¢alismada, Uydu verilerinde yapilan “Demirli Mineral” ve “Demiroksit” analizleri ile de-
mirce ve Demiroksit¢e zengin olusumlar tanimlanmistir. Demir igeren harzburjitlerden farkl
doku gosteren Piroksenit ve Gabrolar, Uzaktan Algilama teknikleri ile (gesitli RGB kompo-
zitleri, band oranlama, Crosta, Birincil Bilesen Analizleri, Decorelasyon germesi, ve benzeri
goriintii zenginlestirme teknikleri yanisira, filitreleme, yonlendirilmemis ve yonlendirilmis
smiflama gibi teknikler) kolaylikla tanimlanmistir.

Gabro ve piroksenitlerle keskin sinirlart bulunan alanlarda yapilan Proton Manyetometre ¢a-
ligmalar ile yeni demir yataklarimin varligi ortaya konulmustur.

Anahtar Kelimeler: Diyarbakir-Kulp, uzaktan algilama, demir, gabro, piroksenit.
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ABSTRACT

Diyarbakir-Kulp iron ore deposits in ophiolitic environment are known for a long time. Howe-
ver, there have been no studies on how the iron ore deposits formed and what factors control
the placement in the ophiolitic environment.

In the field study, the formation of ore deposits appears to have quite sharp boundaries with the
adjacent pyroxenite and gabbroic rocks within the ophiolitic enviroment. Based on this infor-
mation, these iron ore deposits in ophiolite are thought to occur as separate magma fraction
during the formation of the series. The intense tectonic activity formed during the drift and
emplacement of ophiolites resulted in these hard textured magnetite blocks, gabbro and py-
roxenite that have a harder texture than harzburgites to have been fragmented and transported
in the plastically deformed serpentinized harzburgite.

In this study, “Iron rich Minerals” and “Iron Oxide” analyses conducted in satellite data
and iron and iron-rich formations have been identified. Iron-bearing pyroxenites and gabbros
showing different tissues-pattern from iron-containing harzburgites were identified easily by
various remote sensing techniques (image enhancement techniques, such as various RGB
composites, band ratios, Crosta, Principal Component Analysis, Decorrelation Streching as
well as filtering, unsupervised and supervised classification).

Proton Magnetometer studies have revealed the existence of new iron deposits, which are loca-
ting adjacent to pyroxenite and gabbro outcrops and having sharp contact with them.

Keywords: Diyarbakir-Kulp, remote sensing, iron, gabbro, pyroxenite
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Istanbul’un Sile ilgesi smirlarinda bulunan ve endiistride ¢ok 6nemli yere sahip kaliteli sera-
mik/refrakter kil ve kuvars kumu rezervlerinin bulundugu Neojen havzasi, jeolojik literatiirde
“Sile (Istanbul) Neojen Havzasi (Dogal Endiistriyel Hammadde Deposu)” olarak adlandiril-
maktadir. Havzanin en iist kesiminde genellikle kuvars kumu olusumlar1 gézlenmekte, kum
olusumlarinin altinda ise komiir ve kil katmanlar1 izlenmektedir. Havza istifinin bazi seviye-
lerinde, altta tekrar kum olusumlar1 ve bu olusumlarin altinda ise kil olugumlar1 devam et-
mektedir. Sile (Istanbul) Neojen havzasi, kuvars kumu rezervleri ile iilkemizin diinya seramik
sanayinde ilk siralarda yer almasini saglayan bir havza konumundadir. Sile (Istanbul) Neojen
Havzasinda yer alan {ist istifin tiim birimleri (kuvars kumu, komiir, kil), degisik endiistriyel
alanlar i¢in dnemli bir hammadde oldugundan uzun siiredir ekonomik olarak isletilmektedir.
Kuvars kumu ve killi kum seviyeleri yikanarak, dokiim ve filtre kumu olarak, 6zelliklerine
gore dogrudan seramikte veya yikanip boyutlandirilarak diger sektorlerde kullanilabilmek-
tedir. Sile (istanbul) Neojen Havzasi, havza madenciligi agisindan klasik bir maden iiretimi
alan1 olmay1p, énemli bir dogal endiistriyel hammadde deposudur. Ulkemizin genel anlamda
seramik, refrakter, dokiim agirlikli sektorler icin vazgegilemez ve dnemli bir havza niteligin-
dedir. Sile (Istanbul) Neojen Havzasin1 degerlendirirken sadece istifi teskil eden hammadde-
lerin rezerv ve kalitesi degil, basta seramik ve dokiim sanayi olmak iizere, lilkemizde birgok
sektorde yarattigi istihdam, i¢ piyasada ve ihracatta pek cok kaliteli tirlinler ile yarattig1 katma
deger, iilke prestiji ve tanitimi agisindan degerlendirmek dogru olacaktir. Bu yaklasimla, Sile
(istanbul) Neojen Havzasi, havza madenciligi acisindan iilkemizde drnek bir maden model
havzasi olarak degerlendirilmektedir.

Anahtar Kelimeler: Sile, Neojen, kuvars kumu, havza
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THE IMPORTANCE OF THE BASIN IN TERMS OF QUARTZ
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ABSTRACT

The Neogene basin located in Sile, Istanbul has a very important place regarding for industrial
ceramics / refractory clay and quartz sand reserves, and it is called “Sile (Istanbul) Neoge-
ne Basin (Natural Industrial Raw Material Warehouse)” in the geological literature. Quartz
sand is usually found at the top of the basin formation, whereas the coal and clay layers occur
beneath the sand formation. In some parts of the basin, sand formations are found at the bot-
tom and at the bottom of these formations clay formations continue. Owing to its quartz sand
reserves, the Sile (Istanbul) Neogene basin is at the first places in the world ceramic industry
and our country. All units located in the upper sequence (quartz sand, coal, clay) of the Sile
(Istanbul) Neogene basin are operated economically as they are important raw materials for
various industrial fields. Quartz sand and loamy sand levels are washed and as cast and filter
sand are dimensioned according to the characteristics of ceramic and can be used directly in
other sectors. The Istanbul-Sile (Istanbul) Neogene basin is not a classic mineral production
area in terms of basin mining, but it is an important industrial raw natural reservoir. It is an
important basin with ceramics, refractory, casting indispensable for specific sectors in general
in our country. While evaluating the Sile (Istanbul) Neogene basin, not only the the quality
and the reserves of the raw materials that constitute the sequence, but also especially ceramic
and cast industry, jobs that it created in many sectors in our country, the added value in the
domestic market and exports with many quality products, it will be right to evaluate in terms
of country prestige and promotion. With this approach, Sile (Istanbul) Neogene Basin is con-
sidered as an important mining basin in terms of the basin mining.

Keywords: Sile, Neogene, quartz sand, basin
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Davulalan (Yildizeli-Sivas) Granitoyiti, Orta Anadolu’da, Paleozoyik yasli Akdagmadeni Me-
tamorfitleri icine sokulum yapmis Ust Kretase-Paleosen yash granitoyitlerden birisidir. Pliito-
nik kiitlenin kenar ve iist seviyelerinin granitik bilesimde, i¢ kesimlerinin siyenitik bilesimde
oldugu, aradaki sinirin tedrici gegisli ve ¢ok girintili ¢ikintili oldugunu, farkli evrelerde soku-
luma isaret eden keskin intriizyon dokunaklarinin bulunmadig: belirlenmistir. Ayrica, pliitonik
kiitle icinde kuvars monzonitik bilesimli kisimlar ve koyu renkli minerallerce zengin ileri me-
tasomatik zonlar da gézlenmektedir. Granitoyitin farkli noktalarindan alinan 6rneklerde, anti-
pertitlesme, serizitlesme, kloritlesme, +albitlesme ve +paragonitlesme tiirii bozunmalarin yani
stra siyenitik ve granitik kisimlarin gecisinde greyzenlesmeyi isaret eden florit, kalsit, kuvars,
topaz ve selit damarcik birlikteligi belirlenmistir. Jeokimyasal veriler, granitoyitin genellikle
alkali bilesime sahip, plaka ici bolgelerde olusmus A tipi granitoiyit oldugunu gostermektedir.
Granitoyitin farkli kesimlerinden alinmig 6rneklerde cevher olusturucu eser element icerikleri
kitasal kabuk ortalamasi (KKO) degerlerine ve diisiik kalsiyumlu granit (DCG) ortalama de-
gerlerine gore normalize edildiginde; Cu ve Zn degerlerinin diisiik Mo, Sb, Pb degerlerinde
diisiik-orta dereceli yiiksek, Ag, W, Th ve U degerlerinin ise 6nemli sayilabilecek derecede
ylksek oldugu goriilmiistiir. En az altere ornege ait degerlerle yapilan karsilastirmada ise
tiim elementlerin bazi 6rneklerde artis baz1 drneklerde ise azalma oldugu gozlenmis olup bu
durum elementlerin hidrotermal ¢6zeltilerce pliitonik kiitlenin bazi yerlerinden yikanarak bazi
yerlerinde zenginlestirildigi seklinde yorumlanmustir. Istatistiksel degerlendirme diyagramla-
rinda genellikle saga genislemis ¢an egrileri elde edilmis olup en yiiksek degerlerin sahada-
ki dagilimlar1 incelendiginde Derin Dere boyunca iki noktada gézlenen damar zonlarindan,
greyzenlesmis alterasyon zonlarindan ve mermerlerin granitoyid dokunagina yakin yerlerinde
gelismis kilcal damarlardan alinmis 6rneklere ait degerler olduklar1 goriilmiistiir. Bu bulgu-
lar, pliitonik kiitlenin siyenitik bilesimli i¢ kisminin graysenlesmis kisimlarinin porfiri tip bir
W-Th-U cevherlesmesi i¢in, belirtilen damar zonlarinin ve mermerlerin granitoyid dokunagi-
na yakin yerlerinde geligmis kilcal damarlarin ise damar ve skarn tipi W-Pb-Zn-Mo+Ag cev-
herlesmeleri i¢in incelenmesi gereken potansiyel hedef sahalar olduklarina isaret etmektedir.

Anahtar Kelimeler: Davulalan Granitoyiti, hidrotermal alterasyon jeokimyasi, eser element
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ABSTRACT

Davulalan (Yildizeli-Sivas) Granitoid is one of the Upper Cretaceous - Paleocen Granitoids
intruded into Paleozoic aged Akdagmadeni Metamorphics in Central Anatolia. Macroscopic,
microscopic and geochemical investigations showed that the marginal parts of the granitoid
are in granitic composition, while the central parts are in syenitic composition, the contact
between these two different parts is gradual and very irregular and it is not seen a sharp
intrusion contact. In addition, quartzmonzonitic parts and metasomatic zones rich in mafic
minerals are also present in various parts of the granitoid. The microscopic investigation of
the collected samples from various parts of granitoid showed that antiperthites occurrences,
sericization, chloritization, £ albization and + paragonitization. And also, flourite, calcite,
quartz, topaz and scheelite bearing veinlets indicative for greisenitation are seen along the
transition zone between syenitic and granitic parts. Geochemical data point out alkaline, A-ty-
pe and within plate granitoid characteristics. Continental crust- and low calcium granite- nor-
malized dispersion of the ore forming trace elements contents of the samples collected from the
various parts of the granitoid showed that Cu and Zn contents are decreased while the Mo, Sb
and Pb contents are moderately, Ag, W, Th and U contents are significantly increased. Similar
normalization of the values versus the least altered samples from the study area presented
decreases and increases from sample to sample for all elements and were commented as that
trace elements were leached from some places and enriched in another places of granitoid by
hydrothermal fluids. The threshold are not clear on the statistical dispersion diagrams and the
extention of the bell shaped curves trough the higher values indicate the overlapping of a small
anomaly population onto the normal population. The highest five values of the elements belong
the samples from two ore veins identified in the Derin Dere, on the greisen zones developed
granite — syenite transition zones and veinlets occurred in marble close to granitoid contact.
These data point out that the greisenited syenitic central parts of the pluton is a potential target
area for a porphyry type W-Th-U mineralization and the ore veins and veinlets occurred in
marble close to granitoid contact are the potential target area for vein and skarn types W-Pb-
Zn-Mo+Ag mineralizations.

Keywords: Davulalan Granitoid, hydrothermal alteration geochemistry, trace element
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Yakut tasi, Tiirkiye nin miicevher sektoriinde en yaygin ticareti yapilan degerli taglardan biri-
dir. Asirlardan beri diinya miicevher sektdriinde de yaygin olarak kullanilan korundum mine-
ralinin bir tiirli olarak siniflandirilan yakut tasi, doygun kirmizi rengi (giivercin kani kirmizist)
ve camsi parlakligiyla, 6zellikle kadinlarin ilgisini cezp etmektedir. Bununla beraber, dogadan
¢ikartilan her yakut kristali ideal renk ve parlaklikta olmamaktadir. Bu da arz ve talep denge-
sinde 6nemli bir bosluk dogurmaktadir. Bu arzi karsilayabilmek i¢in, madenden diisiik kaliteli
olarak iiretilen yakut taslari, gliniimiizde laboratuarlarda renk ve dolgu tedavileriyle iyilestiri-
lerek tiiketicilere satilmaktadir. Bu durum global miicevher sektdriinde ¢cok yayginlastigi igin,
tiikketiciyi koruma anlaminda kesilmis ve parlatilmis ideal yakut taslarinin, tahrip etmeksizin
tedavili olup olmadigint gemolojik olarak ayirt etmek, sektorel agidan biiyiik 6nem tasimak-
tadir. Bu sebeple arastirmamizda ¢ok sayida islenmis halde dogal olusumlu ideal renk ve par-
lakliktaki yakut taslari ile dogal olusumlu ancak renk ve doygunluk tedavisi gormiis yakut
taslar1 incelenmistir. Ilaveten, referans amaciyla da bir adet islenmis sentetik yapida yaklasik
ideal renk ve parlakliktaki yakut tagi kullanilmistir. Segilen tiim 6rneklerin 6ncelikle minera-
lojik tanimlamalar1 bilimsel metotlar kullanilarak yapilmistir. Takibinde, drnekler, polariskop
igerisine hazirlanmis kirilma indisi belli bir siv1 igerisinde incelenerek makro mercekli makine
ile resimleri alinmigtir. Sonrasinda, drnekler mikroskop cihazlari (immersiyonoskop ve gemo-
loji mikroskobu) ile spektroskop cihazi (Fourier Transform Infrared Spektroskopu (FT-IR))
kullanilarak renk ve doygunluk 6zelliklerini belirleyen veriler elde edilmistir. Sonug olarak,
incelenen yakut taslarinin FT-IR grafiklerinde hem renk doygunlastirmay1 hem de parlaklik
arttirmay1 saglayan kobalt ve berilyum difiizyonunu isaret eden 6zgiin pikler saptanmuistir.
Boylece ortaya ¢ikmustir ki, immersiyonoskop ve FT-IR, miicevher taslarinda renk doygunlu-
gu ve parlaklik arttirimi tedavilerinin ifsasinda iki 6nemli ayirtag cihazlardir.

Anahtar kelimeler: Yakut tasi, kirmizi korundum, immersiyonoskop, gemoloji mikrosko-
bu, 1sitma, kobalt ve berilyum difiizyon tedavisi, Fourier Transform Infrared Spektroskopu
(FT-IR)
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ABSTRACT

Ruby stone is one of the most common tradable precious stones in jewellery sector in Turkey.
Ruby stone, which is classified as one of the species of corundum mineral that has a widespre-
ad use in world jewellery sector for centuries, especially attract attention of women with its
saturated red color (pigeon blood red) and with its vitreous lustre. However, each ruby crystal
extracted from nature does not have an ideal color and brightness. This raises an important
gap in the supply and demand balance. In order to meet this supply, low quality ruby stone
produced from the mine are improved in laboratories with color and filling treatments and
they are sold to consumers. As this situation becomes very widespread in the global jewellery
industry, for the sake of consumer protection, it is of utmost importance for the sector to gem-
mological distinguish cut and polished ruby stones and to understand whether they are treated
or not without causing any damage. For this reason; many treated natural ruby stones with
ideal color and lustre and naturally formed ruby stones that had color and filling treatment
were analyzed in our research. In addition to these, one treated ruby stone with synthetic
structure and ideal color and lustre was used as reference. Firstly; mineralogical descripti-
ons of all selected samples were made by using scientific methods. Subsequently, the samples
were examined in a liquid with a certain refractive index which is prepared in polariscopes
and the pictures of the samples were taken. Afterwards, the samples were analyzed with mic-
roscope devices (immersionscope and gemmological microscope) and Spectroscopy (Fourier
Transform Infrared Spectroscopy (FT-IR)), and data defining the color and saturation cha-
racteristics was obtained. As a result; on the FT-IR chart review of ruby stone; some specific
peaks, indicating the cobalt and beryllium diffusion that aims to improve color saturation and
improve lustre, were identified. Thus it has been found that immersionscope and FT-IR are
two important discriminator devices in revealing the color saturation and luster improvement
treatments applied to gemstones.

Keywords: Ruby stone, red corundum, immersionscope, gemmological microscope, heating,
cobalt and beryllium diffusion treatment, Fourier Transform Infrared Spectroscope (FT-IR)
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Tiirkiye, bentonit {iretiminde en biiyiik iireticilerden biri olup, Diinya’da 4. siradadir. Ulkemi-
zin bilinen en biiylik bentonit yatagi, 1970 yilinda MTA tarafindan bulunmus olan ve halen
igletilen Edirne-Enez-Yazir koytlindeki bentonit yatagidir. MTA’ nin 2008-2013 yillar1 arasinda
Trakya (Corlu-Murath-Liileburgaz) bolgesinde yaptigi calismalarda ¢ok biiytik rezervli yeni
bentonit yataklar1 belirlenmistir. Belirlenen yeni yataklar Ust Miyosen yasli Ergene Formas-
yonu’nun st diizeylerinde yer almaktadir. Tiirkiye’ nin bilinen potansiyel bentonit rezervi
280.000.000 ton’dur. Buna karsin, Trakya bolgesinde yapilan sondajli ¢aligmalar ile yeni be-
lirlenen Bentonitolugumlarinin goriintirrezervi, 734.000.000 ton dolaymdadir.

Sondajla kesilen seviyelerin hem XRD hem de kimyasal ve 6n teknolojik analizleri yapilmig-
tir. Ergene Formasyonu’nda sondajla belirlenen bentonitlerin renkleri yesil, agik yesil, fiime,
sarl, tugla kirmizisi, devetiiyii ve hareli renklerdedir. Renk farkliliklari, farkli demir degerle-
rinden gelmektedir.

Gerek basit sisme testleri, gerekse yapilan kimyasal analizler, biiylik rezerv olusturan bu ben-
tonitlerinCa-bentonit ve ara tip bentonit oldugunu gostermistir. Bu bentonitler agartma amagl
kullanim yo6niinden “iyi” ve “gok iyi” dzelliktedir. Ancak, giiniimiizde Ca-bentonitlerkolayca
aktifleglestirilebilmekte ve Na-bentonit yerine kullanilabilmektedirler. Bu boyutta bir Ca-Ben-
tonit yataginda olusturulacak bir aktiflestirme iinitesi, Ulkemiz acisindan ¢ok biiyiik bir eko-
nomik kaynagi harekete gecirilebilir.

Anahtar Kelimeler: Trakya, Ergene Formasyonu, Ca-Bentonit, aktiflestirme
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ABSTRACT

Turkey is one of the largest bentonite producers in the world with 4th place. The former largest
bentonite deposit was discovered by MTA in 1970 in Edirne-Enez-Yazir region. Corlu-Murat-
li-Liileburgazarea was studied in terms of bentonite deposits and a giant Ca-Bentonite deposit
in upper parts of the Upper Miocene aged Ergene Formation were discovered between 2008
and 2013 years. The former bentonite reserves of Turkey were around 280 Mt, but new disco-
veries enhance this value up to one billion tones.

Samples taken from bentonite layers cut by boreholes have studied in terms of XRD, chemical
and preliminary technological analyses. These bentonite samples show green, light green,
fume, yellow, and brick red, camel wool and aureole colors. These differences depend on the
Fe content of the bentonite layers.

According to the simple swelling tests and chemical analyses, these giant bentonite deposits
consist mainly of Ca-Bentonite and middle-type bentonites. Properties of these bentonites are
“good” and “very good” in terms of whitening purpose. On the other hand, it is possible to
activate these Ca-Bentonites and use them as Na-Bentonite. It is possible also to point out
that, integration with an activation unit, these Ca-Bentonite deposits will became really “giant
bentonite deposit” in terms of economic point of view.

Keywords: Thrace, Ergene Formation, Ca-Bentonite, activation
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Kahramanmarag, Merkez ilgesine bagl cilekli mevkiindeki Kambriyen Yasli, gri-siyah renkli
dolomittik kiregtaglar1 (Koruk Formasyonu) i¢inde yataklanan barit madeni hidrotermal yolla
kirectas1 icine, yapraklar1 dokiilmiis bir agac gibi yerlesmistir. Alkali magmatizmaya bagl
olarak gelisen beyaz lavanin sicaklig1 barite yapilan sivi kapanim ¢aligmalar1 sonucunda; iki
fazli (L+V) birincil kapanimlarin 306 ve 341 dereceler arasinda homojenlestigi goriilmekte-
dir. Beyaz lava kirectaginin ¢atlaklarina, eklemlerine, fay acikliklarina, magara olusumlarini
doldurduktan sonra yiizeyde de akmaya baslamistir. Yiizeyde akan lavlarda katilasma hizli
olmasina ragmen, bir yandan da metasomotoz olusumlar sistemdeki gaz sayesinde sicakliin
diismesine engel olmuslardir. Akan beyaz lava siirekli olarak sicak sulu sistemle desteklendik-
lerinden akmalar1 devamli olmustur.

Beyaz lavanin patlamalar1 esnasinda kayalara yapisip, kalmistir. Kaya ytlizeylerinde (10x20cm)
bir etkileri olmamuis olup, fazla bir alan1 da kapsamamaktadirlar. Yiizeyde ¢atlaklar boyunca
akan ve bazi ¢atlaklarin i¢i laterittik toprakla dolgulu olan ytizeyler barit ile dolmustur. Baritler
genellikle toprak iginde kafa ve el bilyiikliigiinde goriilmektedir. Yan kayaca etkileri fazla ol-
mayip, devamli beyaz lava gelen zonlarda ise sar1 renkli dolomiti gérmek miimkiin olmaktadir.

Catlaklarda gozlenen barit damarlarinin alt kotlarda devamliligini arastirmak igin agtigimiz
galerilerde damarin devam etmedigi ve iist kotlarda kaldig1 gdzlenmistir. Catlak sistemlerinin
yerin derinliklerinde goériilmemesi, cevher-yan kayag iligkisinde alterasyona rastlanilmamasi
ve akmanin yiizeysel oldugunu, yapilan galeri ¢aligmalariyla ve sondajlar yardimiyla ispatlan-
mistir.

Bolgede cevherlesme Devoniyen yasl kayaglar icinde gézlenmektedir. Bu nedenle barit cev-
her yasinin Devoniyen oldugunu diistinmekteyiz. Caligma alaninda 30 iizerinde kimyasal ana-
liz ve petrografik numuneler alinmis ve ¢aligmalar devam etmektedir.

Catlak sistemini doldurarak yiizeye ¢ikan barit cevheri; akmalar seklinde, patlamalar netice-
sinde kayag yiizeyine yapisan barit pargalart halinde ve ylizeydeki gukurluklari doldurmus
konumda bulunmaktadirlar.

Anahtar kelimeler: Beyaz Lava, devamsizlik, ¢atlak
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ABSTRACT

Barite mine - recessed in gray-black, Cambrian aged dolomitic limestone (Koruk Formation)
in Cilekli Area (Merkez/Kahramanmaras) — is placed into limestone with hydrothermal way,
like a defoliated tree. As a result of the fluid inclusion studies on barite to determine the tempe-
rature of white lava developed depending on alkaline magmatism; it is observed that two-pha-
se (L + V) primary inclusions have homogenized between 306 and 341 degrees. White lava has
started to flow over ground after filling cracks, joints, fault openings and cave formations of
limestone. Despite the rapid solidification of lava flow at surface, metasomatized formations
with the gas in the system have prevented temperature drop. Flow of white lava becomes con-
tinuous, because of persistent support of hot water system.

White lava has been observed to be stuck in the rocks and remained there during its explosions.
There is no effects on rock surfaces (10x20cm) and do not cover much area. Barite flow along
surface cracks and it fills lateritic soil-filled surfaces in certain cracks. Barite is generally
found in the soil in head and hand sizes. They don t affect side rocks so much and it is possible
to see yellow dolomite in zones that white lava flows continuously.

In the galleries opened to investigate the continuation of barite veins, it was observed that the
veins do not continue and remain at upper levels. The lack of deep cracks in the earth of the
system, the absence of alteration on ore-wall rock relationship and that the flow is superficial
have been proven by means of the work done in the gallery.

In the area, mineralization is observed in rocks of Devonian age. Therefore, we believe it
would be Devonian age of barite ore. Over 30 chemical analyses and petrographic samples
have been taken from the study area and the studies are still in progress.

Barite ore that rise to the surface by filling in the cracks in the system is found as flows, as
barite fragments clinging to the rock surface due to explosion and as infillings on the surface
depressions.

Keywords: White Lava, discontinuity, cracks
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Tunca cevherlesmesi Ust Kretase yash volkano-sedimanter istifler icerisinde yer alir. Volka-
nik istifler Ust Kretase sistemin Kizilkaya, Caglayan ve Tirebolu formasyonlarina ait litolo-
jik birimleri kapsar. Cevherlesme sahasindaki felsik volkanizmanin ilk evresi Kizilkaya for-
masyonunun dasit lav ve tiif bresleriyle baglar ve dom-yapili hematitik dasitlerin es zamanl
yerlesimi eslik eder. Otobresik ve volkano-klastik kayaglar dasitlerin ekstriisiv kesimlerini
temsil eder. Bazaltik volkanizma ¢camurtasi ¢cokeliminin son donemlerinde baslar ve Caglayan
formasyonunun tabakali ve yastik yapili lav akmalariyla temsil edilir. Bazaltik aktivitedeki
durgunluk ortamdaki volkano-klastik ve camurtasi ara seviyeleriyle belirgindir. Ust Kretase
volkanizmanin son evresi ise Onceki volkanizmadan kaynakli litolojilerin eslik ettigi felsik
aktivite ile temsil edilir. Masif siilfit cevherlesme ilk felsik evrenin son dénemlerini kapsar.
Dairesel yapilar bolgedeki ¢cokiintii alanlaria karsilik gelir ve kuzey-kuzeydogu ve kuzey-ku-
zeybati dogrultulu faylar ile kesilir.

Tunca cevherlesmesi metal igerigi, yan kayag litolojisi ve tektonik ortam agisindan bimodal-fel-
sik tip VMS yataklar kategorisinde yer alir. Taban kayaglarinda siddetli, tavan kayaglarinda
ise zay1f bir hidrotermal alterasyon tipiktir. Sahada, taban kayaglartyla sinirli konsantrik bir
alterasyon zonlanmasi gozlenir. Hidrotermal alterasyon zonlanmast: (1) i¢ zonlarda kuvars-pi-
rit-serizit-klorit+karisik tabakali serizit/smektit, (2) i¢ zonu g¢evreleyen kuvars-pirit-karisik
tabakalr serizit/smektit+tklorittsmektit ve (3) dis zonlarda yersel olarak gozlenen kuvars-pi-
rit-l1dmontit+serizit+klorit seklindedir. Stvi kapanim verileri, ¢ozeltilerin ¢okelimi ve dolagi-
minin ortag bir sicaklik araliginda (152° to 255°C, ort. 200°C) gergeklestigine isaret eder. Or-
nekler benzer homojenlesme sicakliklarina sahiptir fakat sfalerit-galenit-kuvars damarlarindan
elde edlilen degerler (ort. 220°C) masif siilfit bloklardaki degerlerden biraz daha fazladir. Her
iki grubun tuzluluk degerleri %5.9 NaCl esdegerinden azdir ve bu degerler (%0.9-5.9 NaCl
esdegeri) deniz suyunun baskin oldugu deniz tabani hidrotermal ¢ikislara isaret eder. Tunca
sahasindaki &*S degerleri %o+1.5 ile +4.1 arasindadir. Kiikiirt izotop degerleri VMS yataklari
icin belirlenen genel degerlerle uyumludur. Tunca dasitlerinin %0 degerlerinin (%o+7.1 ile
+14.0) biiyiik bir kism1 %0+9’dan fazladir ve VMS sistemlerin genel igeriklerinden oldukga
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fazladir. Iz element jeokimyasi, yan kayaglar igin “volkanik yay” ortamina isaret eder. Tunca
sahasi olasilikla yitim esnasinda gelismis agilmali bir tektonik ortamda olugsmustur.

Tunca sahasindaki cevherli masif siilfit bloklart maden jeologlarinin her zaman ilgisini ¢ekmis
ve yapilan ¢aligmalarda olas1 biiyiik bir maden potansiyeline igaret eden bu cevher bloklarinin
kaynagina ulasilmasi amaglanmistir. 1970’lerden giinlimiize devam eden arama faaliyetleri ve
calisma kapsaminda derlenen temsili siilfit cevherlerinin ortalama metal igerikleri (7.2 g/t Ag,
0.1 g/t Au, %0.1 Cu, %0.2Pb ve %0.7 Zn) sahanin ekonomik olmadigina isaret eder. Cevherli
siilfit bloklar1 daha dnceki ¢aligmalarda deniz-taban1 yigisimlar: olarak tanimlanmigtir. Ancak
detayli cevher fasiyes analizleri yapildiginda siilfit bloklarinin aslinda hidrotermal ¢ozeltile-
rin ¢ikig kanallarii temsil eden stokvork siilfit damarlarindan kaynaklandigr gozlenir. Siilfit
cevherlerin homojen ve masif dokusu (kirintili ve bresik olmayan) deniz tabaninin hemen
altindaki y1g1s1m siireclerine isaret eder. Tabakalanma bigimleri, fosil i¢erikleri, yastik lavlar,
bazaltik ve dasitik lavlarla ilintili otoklastik ve parcalanma breslerinin varligi cevherlesmenin
icinde bulundugu litolojilerin denizel ortamda ¢okeldigini gosteren en dnemli verilerdir. Zonlu
alterasyon modeli hidrotermal ¢dzeltilerin ¢ikis merkezlerinden disa dogru yanal dolasimi es-
nasinda ortaya ¢ikan siireglerin veya birka¢ milyon yildan fazla siiren hidrotermal aktivitenin
tek veya birkag evreli etkilesiminin bir sonucu olarak yorumlanabilir. Tavan kayac¢larindaki
zayif alterasyon ise ortil istiflerinin ¢okeliminden sonra devam eden hidrotermal aktivitenin
bir sonucudur. Tunca cevherlesmesinin volkanik kayagclar ile deniz suyu kdkenli ¢ozeltilerin
onemli bir magmatik katki olmaksizin etkilesiminin bir sonucu olarak olustugu sdylenebilir.

Anahtar Kelimeler: Dogu Pontidler, VMS, Tunca cevherlegsmesi, izotop jeokimyasi
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ABSTRACT

The Upper Cretaceous volcano-sedimentary sequences are host to the Tunca mineralization.
Surface mapping indicates the presence of three distinct formations and associated intrusive
rocks. The volcanic rocks, from bottom to top, are composed of the Kizilkaya, Caglayan, and
Sivrikaya formations of the Upper Cretaceous system. The initial stages of felsic volcanism
within the mineralized area are marked by the eruption of dacite lava and tuff breccia of the
Kizilkaya formation. This was accompanied by the emplacement of the dome-like hematitic
dacite bodies. Autobrecciated and volcaniclastic rocks, both in- situ and resedimented, were
likely generated from extrusive portions of the dacite bodies. Basaltic volcanism in the Tunca
area was initiated toward the end of mudstone sedimentation and is marked by the eruption
of sheet flows and pillow lavas of the Caglayan formation. Hiatuses in basaltic activity are
marked by thin horizons of volcaniclastics and mudstones. The uppermost volcanic units con-
sisting of felsic activity accompanied by resedimentation of autoclastic and hyaloclastic debris
[from previous volcanism represent the latest phase of the Upper Cretaceous volcanism in the
area. Massive sulfide ore is associated with later stage of initial felsic volcanism. The circular
structures form depression pattern in the area, and are commonly cut by north-northeast and
north-northwest striking faults.

Tunca mineralization shares many features in common with bimodal-felsic-type VMS depo-
sits. Hydrothermal alteration is characterized by strong footwall alteration and weaker han-
ging-wall alteration. Concentric zonal alteration pattern is observed in the field. Hydrother-
mally altered host rock consist mainly of the following assemblages: (1) an inner zone of
quartz-pyrite-sericite-chloritezmixed layer sericite/smectite, (2) a quartz-pyrite-mixed layer
sericite/smectitexchloritexrsmectite zone surronding the inner zone, and (3) quartz-pyrite-la-
umontitexsericitexchlorite assemblage that are locally concentrated along the outer zones of
field. Fluid inclusion data indicate precipitation or mobilization processes over a relatively
narrow temperature range of 152° to 255°C (avg. 200°C). The samples show similar range
in homogenization temperature, but those for the sphalerite-galena-quartz veins (avg. 220°C)
are slightly higher than massive sulfide ore boulders. Both groups had salinities less than 5.9
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wt percent NaCl equivalent and lower-salinity fluids in the fluid inclusions are consistent with
typical modified seawater-dominant hydrothermal vent fluids. The sulfur isotope analysis for
the Tunca field gave a narrow range of 1.5 to 4.1 per mil. These 6*'S values are typical of
many VMS deposits. Quartz phenocrysts in the Tunca dacites are markedly enriched in 'O
compared to other VMS-hosting districts. The most of the 6’0 values (+7.1 and +14.0 per
mil) are greater than 9 per mil. The geochemical data of the host rocks clearly plot in the
volcanic arc field in the discrimination diagrams. The trace element geochemical signatures
of the host rocks indicate that the Tunca field likely formed in an extensional tectonic regime
during subduction.

Tunca mineralization has long been targeted by mineral explorationists due to exposed mine-
ralized boulders It has the potential to become a major mining field, and it has been studied
extensively to clarify the sources of the massive ore blocks. The average metal contents of rep-
resentative sulfide ores (7.2 g/t Ag, 0.1 g/t Au, 0.1 %Cu, 0.2% Pb, and 0.7% Zn), and sporadic
exploration activity occurred from 70s’ led to the conclusion that area was too remote to be
economically suitable. These sulfide ore boulders have previously been referred to as seafloor
accumulation. However, detailed examination of these sulfide blocks has shown they are cha-
racterized by semi-massive texture resulting from the stringer sulfide vein networks that repre-
sent the channelways for the upwelling hydrothermal solutions. Sulfide ores have homogenous
and massive textures (not clastic and unbrecciated), indicating sub-seafloor accumulation.
The bed forms, fossils, pillowed basaltic lavas, and autoclastic fragmental facies associated
with the dacitic and basaltic/andesitic lavas collectively provide evidence for emplacement in
a subaqueous setting. Zonal alteration around the Tunca mineralization is considered to be
a product of contemporaneous processes that occurred during the lateral migration of fluids
outward from the center of the discharge, or interactions during single or several cycles of
hydrothermal activity. A weak hanging-wall alteration is considered to represent on-going
hydrothermal activity after deposition of hanging-wall lithologies. The most geologically re-
asonable possibility for Tunca mineralization could be the result of continuous interactions
between volcanic rocks and seawater-derived fluids, without significant involvement of a mag-
matic fluid.

Keywords: Eastern Pontides, VMS, Tunca mineralization, isotope geochemistry
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Kiikiirt izotop jeokimyasinin maden yataklarimin arastiriimasinda énemli ve tamamlayict bir
rolii vardir. Jeolojik verilerle desteklendiginde kiikiirt izotop verileri kiikiirtiin kaynagryla bir-
likte mineral ¢ékelim mekanizmasi hakkinda da dnemli bilgiler sunar. Bu kapsamda, Dogu
Pontidler deki volkanojenik masif siilfid (VMS) yataklarina ait hidrotermal ¢ikis bacalarin-
dan derlenen siilfit minerallerinin (biiyiik bir kismu kalkopirit, pirit ve sfalerit) kiikiirt izotop
analizleri (52 ol¢tim) sunulmustur. Lahanos, Killik ve Kizilkaya yataklarindaki ¢ikis bacasi
stilfitlerinin 6*'S degerleri olduk¢a dar bir aralikta olmasina karsin Kizilkaya ve Cayeli ya-
taklarinda ise nispeten daha genis bir aralikta degisim sunar. Cayeli yatagindaki ¢ikis bacasi
stilfitlerinin 6*'S degerleri +2.2 ile +6.5%o arasinda (biiyiik bir kismi 4 ile 5%o arasinda yogun-
laswr) degisim sunar. Lahanos yatag siilfitlerinin 8°*S degerleri (-1.2 ile +1.0%o arasinda) -1.6
ile +1.0%o arasinda degisen Killik degerlerine oldukca yakindwr. Kizilkaya yatagi 8°'S deger-
leri -2.7 ile +1.9%o arasinda degisir. Kutlularda, 3'S degerleri +1.2 ile +3.2%o arasindadir
ve bu degerler Lahanos, Killik ve Kizilkaya yataklar: degerlerinin biraz tizerindedir. Pontid
yataklarindan derlenen hidrotermal ¢ikis bacalarindaki siilfit minerallerinin &S degerleri
toplamda -2.7 ile +5.8%o arasinda degisim sunar. Cayeli siilfitleri en agir 'S degerlerine
sahiptir. Kizilkaya yatagimin %S degerleri (-2.7 ile +1.9%o arasinda) tiim yataklar icerisinde
en genis araliga sahiptir. Lahanos ve Killik teki ¢ikis bacalarinda, siilfit minerallerinin biiyiik
bir kismi negatif 6*'S degerlerine sahiptir. Bazi ¢ikis bacasi érneklerinin zonlart boyunca kaba
bir izotopik zonlanma gozlenir. Cikis bacasi zonlarindaki siilfitlerin 6*'S degisimleri biiyiik
olasilikla ¢ikis bacalarinda 6nceden olusmus siilfit mineralleriyle hidrotermal ¢ozeltiler ara-
sindaki etkilesimle ortaya ¢ikan yeniden-¢dkelim ve ornatma reaksiyonlarimin bir sonucudur.
Ayni bolgedeki her bir yatak igin belirlenen 8%'S deger araliklar birbirlerine olduk¢a yakindw:
Pontid yataklarimin 8*S degerlerinde gozlenen degisimlerin stratigrafik olmaktan daha ¢ok
cografik oldugu soylenebilir. Ist kaynagina olan uzaklik ¢ikis bacalarinin izotop bilesimlerinin
belirlenmesinde 6nemli bir faktor olabilir. Cayeli siilfitleri en agwr izotop degerlerine sahiptir
ve olasilikla magmatik 1s1 kaynagina uzak ¢ikislarda olusmugstur. Calisilan yataklarin kiikiirt
izotop degerleri, Fanerozoyik VMS yataklarimin degerleriyle olduk¢a uyumludur. Yataklarin
kiikiirt izotop degerleri dar bir bilesim araligina sahiptir ve olduk¢a spesifik bir kékene isaret
eder. 1zotop degerleri derin odakli bir spesifik kiikiirt kaynagina isaret etmesine karsin bu
yataklarin olusumunda deniz suyu siilfat katkist gz ardi edilemez. Pontid ¢ikis bacalarindaki
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stilfitlerin kiikiirt izotop degerleri hidrotermal sirkiilasyon esnasinda yan kayaglardan siilfit
yikanmasiyla a¢iga ¢ikan kiikiirt katkisimin eslik ettigi indirgenmis bir deniz suyu siilfat kokene
isaret eder.

Bu galisma kapsaminda elde edilen veriler ¢ikis bacasi zonlarindaki kiikiirt izotop dagiliminin
ve ¢alisilan yataklar icin olas kiikiirt kaynaklarinin detayl bir sekilde yorumlanmasini amag-
lar. Cikis bacalarindaki izotop ¢alismalar, VMS yataklarinin kiikiirt izotop degerlerindeki de-
gisimlerin aciklanmasinda ve VMS yataklarinin olusumunda etkili siireclerin anlasiimasinda
faydalr bilgiler sunar. Paleo VMS yataklarina ait hidrotermal ¢ikis bacalarinda bu tiir bir
kiikiirt izotop jeokimyasi ilk kez bu ¢alisma kapsaminda yapilmistir. Deniz tabani hidroter-
mal-metasomatik siireclerin bir tiriinii olan konsantrik zonlanmali bu ¢ikis bacalari birincil
stratiform cevherlesmeyi temsil etmeleri nedeniyle bu tiir bir ¢alismaya uygundur.

Anahtar Kelimeler: Dogu Pontidler, VMS, hidrotermal ¢ikis bacalar, kiikiirt izotop
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ABSTRACT

The sulfur isotope geochemistry of sulfide minerals is an integral part of the investigation of
mineral deposits. When combined with geological data, sulfur isotope data provide significant
information not only on the sulfur source but also on the mechanism of sulfide precipitation.
In this context, we report on sulfur isotope analyses of 52 sulfide mineral samples (mostly
chalcopyrite, pyrite, and sphalerite) from hydrothermal vent chimneys of the eastern Pontides
volcanogenic massive sulfide (VMS) deposits. Sulfide 6*'S values show narrow variation at
the Lahanos, Killik, and Kutlular deposits, but wider variation at the Kizilkaya and Cayeli
deposits. The 8*'S values of sulfides from the Cayeli deposit ranged from 2.2 to 6.5 per mil,
with most clustered between 4 and 5 per mil. The range for Lahanos (-1.2 to 1.0 per mil) was
similar to that of the Killik values which range from -1.6 to 1.0 per mil. The %S values for
the Kizilkaya deposit varied between -2.7 and 1.9 per mil. The Kutlular deposit yielded 5*'S
values between 1.2 and 3.2 per mil, slightly higher than the ranges at Lahanos, Killik, and
Kizilkaya. The total range of 8'S values for vent chimneys in the eastern Pontides deposits is
from -2.7 to 6.5 per mil. Chimney sulfides from Cayeli had the heaviest 8*'S values. The sulfur
isotope values of chimney sulfides from Kizilkaya varied more than those of other Pontides
deposits. The chimneys in Lahanos and Killik tended to have negative &S values, with the
majority being lighter than zero per mil. In some samples, a rough isotopic zonation pattern
was observed throughout chimney zones. Variations in 8*S values of sulfides within chimney
walls were probably caused by chemical reactions of reprecipitation and replacement between
vent fluids and earlier sulfide minerals in the chimney. Ranges of 8*S values of sulfide minerals
are similar for different deposits within the same region. Variations in the 6*'S values of the
Pontides deposits appear to be geographic rather than stratigraphic. Distance to heat source
may be an important factor determining isotope ratios in vent chimneys. Cayeli chimneys have
the isotopically-heaviest sulfides relative to the other deposits and they probably occurred at
vent sites distal to the magmatic heat source. The isotopic signature of the studied deposit is
highly consistent with the range of the Phanerozoic VMS deposits. Sulfur isotope values of the
deposits have a narrow compositional range, indicative of a fairly specific origin. Although
“deep-seated” sulfur may be a potential source in the Pontides district, a significant contri-
bution of seawater sulfate cannot be ruled out. The sulfur isotope values for Pontides chimney
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sulfides are considered to represent reduced seawater sulfate origin with a variable contribu-
tion of deep-seated sulfur leached from host rock during hydrothermal circulation.

The sulfur isotope data obtained in this study represent a detailed investigation of sulfur iso-
tope distribution in chimney zones and the likely sulfur sources of the studied deposits. Sulfur
isotope studies on chimney zones may also help explain enigmatic variations of sulfur isotope
values in VMS deposits. These data may therefore be useful in interpreting sulfur sources and
in understanding the background to formation of the VMS deposits. No such study of fossil vent
chimneys using sulfur isotope geochemistry has yet been attempted in ancient VMS districts.
These concentrically zoned chimneys that represent primary stratiform ores, are well suited
to such a study.

Keywords: Eastern Pontides, VMS, hydrothermal vent chimneys, sulfur isotopes
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Kayag petrografisi, alterasyon petrografisi, XRD analizi ve PIMA sonuglarina gore Sisorta al-
tin yataginda yiiksek siilfidasyon epitermal yataklari i¢in de karakteristik olan profilitik, arjilik,
ileri arjilik, bosluklu kuvars ve silislesme tiirii alterasyonlar belirlenmistir.

Cevher petrografisi ¢alismalar ile, pirit, kalkopirit, bornit, enarjit, dijenit, tennantit-tedrahed-
rit, kovelin, kalkosin, pirotin, sfalerit, hematit, manyetit, gotit cevher mineralleri tespit edil-
mistir. Saptanan, tennantit-enarjit mineral birlikteligi yiiksek siilfidasyon diizeyinin karakte-
ristik mineral birlikteligidir.

Raman spektrometresi ve termometrik analiz verilerine gore Sisorta yiiksek siilfidasyon epiter-
mal altn yataginin olusumunda etkin olan ¢6zelti NaCI+H, O sisteminde, L (siv1) faz1 olarak
H,Oliquid ve V (gaz) fazi olarak da H,Ogas tespit edilmistir. NaCl de s1v1 fazin igerisinde ¢o-
ziinmiis olarak bulunmaktadir. S1v1 kapanim termometre analizine gore birincil kapanimlarda
homojenlesme sicakliklarinin (Th L-V) 100-350 °C arasinda, NaCl esdegeri tuzlulugun ise %
1 ila % 22 arasinda degistigi gozlenmistir.

Gang minerallerinde yapilan oksijen ve doteryum analizlerine gore; kuvarslarda elde edilen
8"0 degeri %o 7,1 ile %o 15,6 arasinda degisirken ortalama degeri %o 11,5 dir. K-aliinitlerde
elde edilen 6'%0 degeri %o 10,1 ve %o 11,4 dir. Na-aliinitlerden elde edilen 6'30 degerleri %o
8,5 ve %o 12,4 tiir. Kuvarslarda o6lgiilebilen tek 8D degeri %o -77 dir. K-aliinitlerden elde edi-
len 8D degerleri -55,2 ve -57,6 dir. Na-aliinitlerden elde edilen 8D degerleri %o -25,3 ve %o
-61°dir. Bu sonuglara gore Sisorta yliksek siilfiirlii epitermal altin yataginin olusumunda etkin
olan ¢dzeltinin meteorik hidrotermal kékenli sulardan itibaren ve kismen de magmatik suyun
katilimi ile gelistigi diisiiniilmektedir.

Anahtar kelimeler: Sisorta, yiiksek siilfidasyon epitermal altin yatagi, O-D izotoplari, sivi
kapanim, Raman spektrometresi.
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THE MINERALOGY, FLUID INCLUSION FEATURES AND O-D
ISOTOPE GEOCHEMISTRY OF HIGH SULFIDATION SISORTA
GOLD DEPOSIT (ORTAKENT-KOYULHISAR-SIVAS)

Cigdem Sahin Demir, Ali Ucurum*
“Cumhuriyet University, Department of Geological Engineering, 58140, Sivas

(csahin@cumhuriyet.edu.tr)

ABSTRACT

The alteration types including propyllitic, argillic, advance argillic, vuggy quartz and vuggy
silica have been determined by using XRD and PIMA analytical data and rock petrography
from the Sisorta area, which is characteristics of high sulphidation epithermal gold deposits.

Pyrite, chalcopyrite, bornite, enargite, digenite, tennantite-tetrahedrite, covellite, chalcocite,
pyrrhotite, sphalerite, hematite, magnetite, and goethite have been defined by using ore mic-
roscopy-petrography. Tennantite-enargite mineral association, which has been observed on
numerous polished sections, is good indication of high sulphidation state.

According to Raman spectral data and thermometric analysis of fluid inclusions from Sisorta
high sulphidation gold deposit, type of solution which is responsible for the formation of ore
deposit, is NaCl+ H,O system and H2Oliquid as liquid phase, and H,Ogas as gas phase have
been determined. NaCl has been defined as dissolved in liquid phase. Homogenization tempe-
rature (Th L-V) and wt. % NaCl equivalent salinity from primary inclusions range from 100 to
350°C and from % 0.71 to % 22.38, respectively.

080 isotope values of gangue minerals range from; %o 7.1 and %o 15.6 however, with the ave-
rage value of %o 11.5 in quartz, %o 10.1 and %o 11.4 in K-alunite. 6'30 isotope data of Na-a-
lunite are %o 8.5 and %o 12.4. The only one quartz sample yield 0D value as %o -77. 0D value
is ranging from %o -55.2 and -57.6 in K-alunite, %o -25.3 and %o -61 in Na-alunite samples.
Combination of 6'%0 and oD from quartz and K-alunite, and Na-alunite samples, may indicate
that the water, which played important role in the formation of high sulphidation Au deposit,
derived from meteoric origin with the less interaction of magmatic water.

Keywords: Sisorta, high sulphidation epithermal gold deposit, stable isotopes, fluid inclusion,
Raman spectroscopy
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MENDERES MASIFINDEKI KURE/ODEMIS OROJENIK
ARSENOPIRIT-ALTIN CEVHERLESMESININ RE-OS-HE
IZOTOPLARIYLA SAPTANAN YASI VE KOKENI

Fatma Nuran Sonmez?*, Hiiseyin Yilmaz?*, Mustafa Cicek?, Samuel Niederman®

“Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Tinaztepe,
Buca-35160, Tiirkiye

*Deutsches GeoForschungsZentrum GFZ, Telegrafenberg, Haus B, D-14473 Potsdam, Germany
(nuran.sonmez@deu.edu.tr)
oz
Kiire altin cevherlesmesi Menderes Masifi’'nde (Bati Anadolu) ayrintili ¢alisilmis az sayida
cevherlesmelerden biridir. Olduk¢a degisken tendrlii (1-8 gr/ton Au) ve toplam metal igerigi
(230 kg Au) az olan bu cevherlesme ekonomik olmamakla birlikte, metamorfik masif i¢inde
olusmus tipik orojenik bir yatak 6zelligindedir ve bu nedenle masifteki yeni yataklarin aran-
masinda kilavuz 6rnek olusturabilir. Mineralizasyon, ¢evre kayasi granat mika sistin sistozitesi
ile genelde uyumlu mikro damarcik (5-30 mm) ve uyumsuz makro boyutlu (maksimum 5 m
kalinlikta) damar tipindedir. Arsenopirit, pirit, elektrum ve lilianit ilksel cevher mineralleridir.
Alterasyon mineralleri ise skorodit, rutil, orpiment, realgar, serizit, klorit ve karbonattir. Altin,

arsenopirit i¢inde kapanimlar (5-10 um) ve ¢atlak dolgusu (6-80 pm) olarak, kuvars ve skoro-
dit+kuvarstan olugan hamur iginde ise taneler (3-100 um) seklinde bulunur.

rsenopiritler iginde manto kokenli radiogenic olmayan diisiik '¥’Os/!*8Os oranlar1 (0,02-0,8
arasinda) ve yiiksek Os (80-200 ppt) degerleri (manto kokenli), gosterirken radyojenikler yiik-
sek (kabuk kokenli) '¥70Os/'#Os (1,28-2,42 aras1) ve diisiik Os igeriklidir (10-20 ppt). Béylece
Kiire altin yataginda hem manto (**’0s/'*0s: 0.12-0.13; Os>50 ppt) ve hem de iist kabuk
(vasa bagli olarak '*70Os/!**%0s:1-1,5); Os <50 ppt) kokenli sivilarin etkin oldugu sdylenebilir.
Arsenopirit 6rneklerinden elde edilen '#70s/'330s—!¥"Re/!*80s ve '¥70s/'*0s—1/Os izokronlari
degerlendirildiginde, 557-574 My ve 244-249 My model yaslar1 elde edilmistir. Menderes
Masifi’nde Pan-Afrikan (530-570 My), Triyas (227-246 My) ve Miyosen yash (12-25 My)
iic asidik magmatik etkinligin varlig1 bilinmektedir. Elde edilen yas verileri ilk iki magmatik
etkinligin gergeklestigi doneme denk gelmektedir. Arsenopiritlerde saptanan yiiksek ‘FHe ve
birbirine ¢ok yakin diizeltilmis-diizeltimemis *He/*He degerleri cevherli ¢ozeltilerde atmos-
ferik He katkisinin 6nemsiz oldugu, kabuk ve manto kdkenli sivilarin basit bir karistmindan
olugtugunu vurgulamaktadir. Arsenopiritlerin *He/*He oranlari (0.08-0.09 Ra; Ra:1.39x10° at-
mosferik) kabuk kokenli sivilarin *He/*He oranlari (<0.1 Ra) ile uyumlu, tipik manto (6-8 Ra)
ve boylece kitasal manto degerlerinden (4.7-6.1 Ra) daha diisiiktiir. Ayrica “Ar/*°Ar-*He/**Ar
diyagraminda, arsenopiritleri olusturan cevherli ¢ozeltiler iistiindeki meteorik s1vi bilegenleri-
nin etkisinin 6nemli oldugu anlasilmaktadir.

As yiizdesi Fe-As-S sisteminde ve pirit-arsenopiritin denge durumunda sicakliklarinin 450-550
°C (5 Kb da) araliginda oldugunu gostermektedir. Kuvars sivi kapanimlarinda gergeklestilen
mikrotermometrik lgiimlere gére CO,+H,O+HaCl sistemi ile temsil edilen karbonik kapa-
nimlarin homojenlesme sicakliklart 359-387 °C, tuzluluklari ise % 1-5,7 NaCl diir. NaCl+H,O
ile temsil edilen sivi kapanimlarin sicakliklart 237-266 °C, tuzluluklari ise % 5-6,5 NaCl diir.

Anahtar Kelimeler: As-Au cevherlesmesi, Re-Os-He, Helyum, Kiire, Tiirkiye
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ABSTRACT

Kiire gold mineralization is one of the few well-studied mineralizations in Menderes Massif.
Although the mineralization is not an economic one with highly variable grade and low ton-
nage potential, it is typically an orogenic-type occurring in metamorphic rocks and therefore,
is significant enough to be a pioneer in exploring for further Au deposits in Menderes Massif.
Mineralization occurs as veinlets (5-30 mm) in conformity with the schistosity planes of or as
major veins (maximum 5Sm thick) cutting the garnet-mica schists. Primary ore minerals are
arsenopyrite, pyrite, electrum and lilianite whereas alteration minerals are scorodite, rutile,
orpiment, realgar, sericite, chlorite and carbonate. Electrum occurs in the form of inclusions
(5-10 um) and fracture-filling (6-80 um) in arsenopyrite and, grains (3-100 um) in quartz and
in a quartz—scorodite assemblage.

Unradiogenic, low '¥Os/'*30s ratios (between 0.02-0.8) and high Os (80-200 ppt) values in
arsenopyrite indicate a mantle source whereas radiogenic ones have high '¥Os/'*0s (1.28-
2.42) ratios and low Os (10-20 ppt) contents refer to upper crust source. Therefore, fluids with
both the mantle ("Os/'®0s: 0.12—0.13, Os>50 ppt) and the upper continental crust origin
(depending on the age; '¥Os/'®0s: 1—1.5); Os <50 ppt) are assumed to be active in the Kiire
gold mineralization. When '’ Os/"**Os—'8Re/'"**Os and '’Os/'%¥0s—1/Os isochrones are eva-
luated together, model ages of 557—574 Ma and 244—249 Ma are obtained. Three stages of
acidic magmatic activities that are Pan-African (530-570 Ma), Triassic (227—246 Ma) and
Miocene (12—25 Ma) are known in Menderes Massif. This age data coincides with periods of
the two magmatic activities. High *FHe and corrected-uncorrected *He/’He values, which are
very close to each other, indicate that atmospheric He contribution to Au-mineralized fluids is
negligible and consists of a mixture of crust and mantle origin. Arsenopyrites 3He/*He ratios
(0.08—0.09 Ra; Ra:1.39x10°° atmospheric) are compatible with those of the He/'He (<0.1
Ra) of fluids with crustal origin and thus are lower than typical values of mantle (6-8 Ra) and
continental crust. Besides, from “Ar/Ar—3He/*°Ar diagram it was deduced that the effect of
the meteoric liquid composition over the mineralized solutions was also significant.

Arsenic contents ranging from 32.33 to 33.83% in arsenopyrite indicate that the temperatures
of mineralized fluids are in the range of 450 and 550 °C at 5 Kb. Homogenization temperatures
(Th) and salinities of carbonic inclusions range from 237 to 266 °C and from I to 5.7 wt. % NaCl
equiv, respectively, in a CO,+H,0+NaCl system. Th of fluid inclusions in a NaCI+H,0 system
range from 237 to 266 °C whereas salinities are in the range of 5 and 6.5 wt. % NaCl equiv.

Keywords: As-Au mineralization, Re-Os-He, Helium, Kiire, Turkey
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KOCADAL (TORUL, GUMUSHANE) SEDIMANTER YAN
KAYACLI PORFIRI ZN-AG-PB-AU-CU CEVHERLESMESININ
JEOLOJIK OZELLIKLERI

Levent Tosun?, ismet Cengiz?, ismail Cihan?®, Ozcan Dumanlilar®, Taner Unlii®
“Demir Export A.S., Maden Arama Miidiirliigii, 06440 Kizilay, Ankara
bAnkara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi, 06100 Tandogan, Ankara

(leventt@demirexport.com)
oz

Batarya tepe Kocadal Zn Ag Pb-Au-Cu cevherlesmesi, Glimiighane ilinin giiney batisinda
Dogu Pontidlerin Giiney Zonunda DB uzanimli olarak bulunan metalaojenik kugak i¢inde yer
alir. Eosen(?) yash porfirik dokulu dasitik kayaglarin, Paleozoik yagli Glimiishane Graniti ile
bunlarm iizerini uyumsuz Orten volkono-sedimanter karekterli Hamurkesen Formasyonuna
sokulum yapmas1 sonucu gelisen cevherlesmede, yaslidan gence dogru (i)tremolit-aktino-
lit £ granat, (ii)kuvars-serizit-klorit ve (iii) karbonat-silis alterasyonlar1 tanimlanmigtir. Bu
birimler icersinde sa¢inimli, agsal, damar ve damarciklar seklinde gozlenen cevherlesmede
ana cevher mineralleri pirit ve sfalerit olup daha az oranda ise galenit, kalkopirit, pirotin,
arsenopirit, valleriyit, markasit, rutil, fahlerz, pirarjirit ve prustit mineralleri gdzlenmektedir.
2009-2014 yillar1 arasinda Demir Export A.S. tarafindan detayli jeoloji harita alimi ve yiizey
jeokimya calismalari, mineralojik petrografik calismalarin yaninda cevherli zonlarin diigey da-
gilimlarini test etmek amaciyla karotlu sondaj ¢alismalar1 da yiiriitiilmiistiir. Bu caligmalarin
sonucunda elde edilen verilerin 15181inda, Kocadal-Batarya tepede dasit porfirlere bagli olarak
gelisen  Zn-Ag-Pb-Au-Cu hidrotermal cevherlesmesi, cevher yan kayag iliskisi, alterasyon
paterni, cevher sekli ve tipi (agsal ve saginimli) goéz oniinde bulunduruldugunda, porfiri tip
cevherlesmelerle benzerlik gostermektedir.

Anahtar Kelimeler: Hamurkesen Formasyonu, dasit porfiri, porfiri Zn-Ag-Pb-Au-Cu cevher-
lesme, Kocadal koyii, Bataryatepe
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ABSTRACT

The Kocadal Zn-Pb-Ag-(Au) and Cu mineralizations are located in the southwest of Giimiis-
hane province of the eastern Pontide situated in northeast trending metallogenic belt. Minera-
lizations is associated with porphyritic dacite Eocene(?) in age which is intruded in Paleozoic
Giimiishane granite, and volcano-sedimentary succession called the Hamurkesen Formation
uncomformably overlies the Giimiishane Granite. Alteration patterns in the field, from older to
younger, are classified as: (i) tremolite-actinolitexgarnet, (ii) quartz-sericite-chlorite, and (iii)
carbonate-quartz. In the vicinity of the Batarya tepe, the disseminated-veinlets hydrothermal
mineralizations associated with porphyritic dacite comprise pyrite and sphalerite, with minor
galena, chalcopyrite, pyrrhotite, arsenopyrite, valleriite, marcasite, rutile, fahlore, pyrargy-
rite, and proustite. Exploration studies, conducted by Demir Export A.S between 2009 and
2014, comprise detail geological mapping, surface geochemistry, mineralogy and petrography
studies and the drilling studies in order to test downhole distribution of surface anomalies. In
the light of the information obtained from all those, it is proposed that the Kocadal Zn-Pb-Ag-
(Au) and Cu hydrothermal mineralization have similarities with porphyry mineralization in
terms of ore mineralization relationship with host-rock, alteration patterns and form of deposit
(disseminated and stockwork).

Keywords: Hamurkesen Formation, dacite porphyry, porphyry Zn-Ag-Pb-Au-Cu mineraliza-
tion, Kocadal village, Bataryatepe
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0z

Tiirkiye’nin dogu ucunda (Bitlis-Pancarli) yer alan cevherlesme alani; Alp Himalaya dag zin-
ciri iizerinde bulunan ve Dogu Toroslar’in bir boliimiinii olusturan Bitlis masifi igerisinde yer
alir, bu alan Arap-Afrika levhasi ile Anadolu levhasiin olasili kenet kesimine karsilik gel-
mektedir. Bitlis Masifi, agisal uyumsuzlukla birbirinden ayrilan Prekambriyen yasl granitlerin
sokuldugu, almandin-amfibolit fasiyesinde metamorfizmaya ugramis bir ¢ekirdek (Yolcular
Grubu) ve onu ¢evreleyen yesilsist fasiyesinde metamorfizma gegirmis Paleozoyik-Mesozo-
yik yasli 6rtii kayalarindan (Cadirdag Grubu) olusur. Inceleme alan, kuvars-feldspatik gnays, biyotit
gnays, metagabro, amfibolit, metagranitler ve gozIii gnayslarla temsil olunur.

Bitlis Metamorfitleri’nin Prekambriyen yash Yolcular Grubuna ait kuvarsli-feldispatik gnayslar ile daha
az amfibolitler igerisinde bulunan Ni-siilfid cevherlesmeleri yiizeydeki gossanlarin varligy ile oldukca be-
lirginlerdir. Genellikle merceksel yapili, foliasyonlara uyumlu bir dizilim gosteren yer yerde yapiyt keser
konumlu damarlar halindedirler. Birbirine ¢cok uzak olmayan 3 farkli alanda, yaklasik N-S dogrultulu 500
m’lik bir hat boyunca mercekler halinde uzanan 0,1-2 m kalinhklara sahip cevher govdeleri seklinde da-
gilim gosterirler. Yan kayagtaki yaygin foliasyon, kivrim ve faylarin varhigi cevherlesmeye de komplike
bir yap1 kazandirarak farkli alanlarda merceksel dizilimlerine neden olmustur. Yer yer stokvork yapilar da
sunan masif goriiniimlii cevherlesmelerin etrafinda yaklasik 8-10 m kalinhklara ulagan limonit-hematit-g6-
tit-malahit minerallerinin izlendigi oksidasyon (gossan) zonlar1 gelismistir. Bu zonlar siilfit cevher govde-
sinin bazi kisimlarinin ayrismast sonucu olusmustur.

Cevher mineral parajenezi pirit, pirotin, pentlandit ve kalkopirit birlikteligi sunmaktadir. Manyetit, aksesuar
minerali olarak izlenir. Pentlandit ve kalkopirit pirotinler igerisinde dissemine ve stokvork seklinde izle-
nirken, pirotinler igerisinde pirit kapanimlarina da rastlanmistir. Yaygin olarak goriilen bir baska 6zellikte
stiperjen zenginlesme sonucu pentlanditin lineyit (violarit)’e, pirotinin markazite doniismesidir.
Kismen rekristalize olan birincil cevher mineralleri ile pirotinlerde izlenen basing ikizlenmeleri,
biikiimlii bant yapilari metamorfizmanin cevherlesme tizerindeki etkisini agikca gostermektedir. Cevher
mineralleri arasinda biyotit, amfibol, kuvars, granat ve klorit gibi gang mineralleri bulunmak-
tadr.

Bitlis-Pancarl1 Ni-stilfid cevherlesmelerinde Pd/Pt oran1 ortalama 2,18 olup, bu oran magmatik
Ni-siilfit yataklarinda 0,3-2,6; hidrotermal tip Ni yataklarinda ise >5’tir. Bu cevherlesmeler
ise diisiik Pd/Pt (2,18), Ni/Cu (1,94) ve Pt+Pd/Ni+Cu (1,49) oranlar1 ile toleyitik magmayla
iligkili segregasyon tip Ni-siilfid yataklarina benzemektedir. Pirotin 6rnekleri {izerinde yapilan

334



69. Tiirkiye Jeoloji Kurultay 11-15 Nisan/April 2016 69" Geological Congress of Turkey

3*S izotop degerleri -2,85 ile -3,50 arasinda olup 0’a yakinligr manto kokenli mafik magmatik
kaynag1 ve kismi yan kayag etkilesimini isaret etmektedir.

Sonug olarak cevherlesmeler; litolojik konum, mineral birlikteligi, Ni-Cu-PGE igerikleri, 3**S
izotop degerleri bakimindan magmatik Ni-siilfid tip yataklar ile uyumludur. Bitlis Masifi igeri-
sindeki Ni-siilfid cevherlesmeleri jenetik olarak amfibolitlerle (ilksel gabroyik kayaglar) iliski-
li olup, giiniimiizdeki mekansal dagiliminin da Masifin yogun metamorfizma ve deformasyon
siireci boyunca devam eden remobilizasyonu sonucu oldugu diistiniilmektedir.

Anahtar Kelimeler: Prekambriyen, magmatik Ni-siilfid, PGE, Bitlis Masifi, Dogu Tiirkiye
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ABSTRACT

The mineralization area at the end of the east edge of Turkey (Bitlis-Pancarli) occurs in the
Bitlis massiflocated in the Alpine-Himalayan mountain chain and constitutes a part of eastern
Taurides. This area corresponds to the potential suture section of Arabian-African plate and
Anatolian plate. Bitlis massif consists of a core (Yolcular Group) that has been metamorpho-
sed to the almandine-amphibolite facies and Paleozoic-Mesozoic seal rocks (Cadirdag group)
that have been metamorphosed to the greenschist facies, surrounding this core. The study area
is represented by quartz-feldspathic gneiss, biotite gneiss, metagabbro, amphibolite, metagra-
nite and augen-gneiss.

Ni-sulphide mineralizations are clear with the presence of gossans at the surface. These mi-
neralizations are in quartz-feldspathic gnesiss and lesser in amphibolites which belong to the
Precambrian Yolcular Group of Bitlis metamorphics. These mineralizations are generally len-
ticular and concordant with foliation. They are shaped like veins that cut the structure locally.
They are found as 0.1-2 m thick ore bodies that extend along a 500 m line in the direction of
N-S as lenses in 3 different areas. The presence of folds and faults and the common foliation
of wall rock give the mineralization a complex structure and due to the lenticular array in
different areas. Oxidation (gossan) zones, where 8-10 m thick limonite-hematite-goethite-ma-
lachite minerals observed, have developed around the massive looking mineralization. These
zones formed as a result of weathering of some parts of the sulphide mineralization body.

The mineral paragenesis is represented by pyrite, pyrrhotine, pentlandite and chalcopyrite
association. Magnetite observed as accessory mineral. Pentlandite and chalcopyrites are in
pyrrhotines as disseminated and stockwork. There are pyrite enclaves in pyrrhotines. Another
common characteristic is conversion of pentlandite to violait and pyrrhotine to marcasite as a
result of supergene enrichment. Partly recrystallized primary ore minerals and pressure twin-
ning observed in pyrrhotines and twisted band structures indicates the effects of metamorp-
hism on the mineralization clearly. Biotite, amphibole, quartz, garnet and gangue minerals as
chlorite are the ore minerals.

Pd/Pt ratio is 2.18 in Bitlis-Pancarli Ni-Sulphide mineralizations. This ratio is 0.3-2.6 in mag-
matic Ni-sulphide deposits and >5 in hydrothermal type Ni deposits. These mineralizations

are similar with segregation type Ni-sulphide deposits which related with tholeiitic magma,
with low rates of Pd/Pt (2.18), Ni/Cu (1.94) and Pt+Pd/Ni+Cu (1.49). 634S isotope values are
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between -2.85 and -3.50 made on pyrrhotine samples. These values indicate a mantle-derived
mafic magmatic source and partial wall rock interaction because of being near zero.

Consequently, the mineralizations are concordant with magmatic Ni-sulphide type deposits,
in respect to lithological location, mineral association, Ni-Cu-PGE contents and 634S isotope
values. Ni-sulphide mineralizations in Bitlis Massive are associated with amphibolites (pri-
mary gabbroic rocks) originally. It is thought that the spatial distribution of these mineralizati-
ons in present day is a result of remobilization which continue during the deformation process
and intense metamorphism of massive.

Keywords; Precambrian, magmatic Ni-sulphide, PGE, Bitlis Massive, Eastern Turkey
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FE-OKSIiT-CU CEVHERLESMESIi: DOGU ANADOLU
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Dogu Toros Orojenik Kusagi igerisindeki inceleme alaninda, Neotetis’in giiney kolunun ev-
rimi ile iliskili nap zonuna ait tektonomagmatik/stratigrafik birimleri kesen Ust Kretase yasl
Baskil Granitoyidleri hakim litolojiyi olusturur. Volkanik yay ortaminda olusmus I tipi kalk-al-
kalen karakterli Baskil Granitoyidleri, mafik-felsik derinlik kayaglar1 ve yar1 derinlik kayag-
larinca temsil olunur.

Inceleme alanindaki Fe-oksit-Cu cevherlesmeleri, diyoritik kayaclarin kuvars-diyorit porfir
bilesimli intriiziflerce kesilmesiyle iliskilidir. Fe-oksit cevherlesmeleri, yaygin olarak diyo-
ritlerde gelismis sodik-kalsik alterasyon (aktinolit-epidot-klorit-manyetit) igerisindeki ender
manyetit damarlari ile yogun manyetit saginimlari seklindedir. Geg evrede gelisen potasik al-
terasyon (biyotit-kuvars-klorit-K-feldispat-anhidrit) daha ¢ok kuvars-diyoritlerde izlenmesine
karsin, yer yerde sodik-kalsik alterasyonu maskeler. Bu durum hibrid potasik-kalsik (biyo-
tit-aktinolit-manyetit) alterasyon birlikteligine yol agmigtir. Sahada dar alanlarda izlenen seri-
sitik alterasyon ise Onceki alterasyonlari tizerler ve serisit-karbonat-kuvars-hematit birlikteligi
sunar.

Sodik-kalsik alterasyonda cevher minerali olarak yaygin manyetit, ender siilfid (pirit-arseno-
pirit-kalkopirit-sfalerit-galen) mineralleri izlenirken, M-tipi (aktinolit-manyetit) damarlar bu
zonda karakteristiktir. Potasik alterasyon zonunda ise ge¢ evre siilfid cevherlesme {iriinii olan
kuvars-molibdenit+pirit+tkalkopirit damarlar1 (B-tipi) ile kuvars-pirittkalkopirit+arsenopirit
(D-tipi) damarlar1 ve ender manyetit saginimlart bulunur.

Cevherlesme sahasinda 1 km?’lik alanda mostra veren sodik-kalsik alterasyonun, sondaj ¢a-
lismalarinda yaklasik 400m kalinliga sahip oldugu belirlenmis olup, ~ % 10 Fe (toplam)
icerigiyle dnem arz etmektedir. Bu alterasyon zonu igerisinde As-Cu-Pb-Zn-Mo konsantras-
yonlar1 da izlenebilmektedir. Cevherlesme sahasinda genellikle sodik-kalsik alterasyonun al-
tinda (>400m) yer alan potasik alterasyon zonu, B-tipi ring damarlarindaki Mo-Cu ve D-tipi
damarlarda Cu-As konsantrasyonlartyla karakterizedir.

Baskil giineyinde izlenen bu cevherlesmeler 6nceki ¢aligmalarda porfiri tip cevherlesmeler
olarak tanimlanmustir. Fe-oksit i¢ceren sodik-kalsik alterasyon zonu ilk kez bu ¢alisma ile be-
lirlenmis olup, cevherlesmelerin olusum modeli yeniden degerlendirilerek farkli bir yaklagim
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getirilmistir. Cevherlesmelerin; belirgin alterasyon tipleri, litolojik 6zellikleri, siilfid azligi,
mineral birlikteligi, diisiik Ti igerigine karsin zengin manyetit ve kisir porfiri cevher icerikle-
riyle Fe-Oksit-Bakir-Altin (IOCG) yataklariyla benzestigi diisiiniilmektedir. IOCG yataklari-
nin derin boliimlerinde bulunmasi gereken sodik-kalsik alterasyon zonunun inceleme alanin-
daki mekansal dagilimi ise bolgenin tektonik evriminden kaynaklanmaktadir.

Anahtar Kelimeler: Giiney Neotetis, IOCG yataklari, sodik-kalsik, Dogu Anadolu (Tiirkiye),
Baskil
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ABSTRACT

The study area is located in the Eastern Taurus Orogenic Belt. Prevalent lithology of the study
area is Upper Cretaceous Baskil Granitoids that cut the tectonomagmatic-stratigraphic units
of the nappe zone. I-type calc-alkaline Baskil Granitoids, which has formed in a volcanic arc
setting, are represented by mafic-felsic plutonic rocks and hypabyssal rocks.

In the study area the Fe-oxide-Cu mineralizations are related to the intrusive relation between
porphyritic quartz diorite and diorites. Fe-oxide mineralizations are shaped like rarely mag-
netite veins and commonly disseminated magnetite within sodic-calcic alteration (actinolite,
epidote, chlorite, magnetite) which developed in diorites commonly. Potassic alteration (bio-
tite-quartz-chlorite-K-feldspar-anhydride), which developed in the late phase, is observed in
quartz-diorites mostly and overlies sodic-calcic alteration locally. Therefore, hybrid potas-
sic-calcic (biotite-actinolite-magnetite) association was developed. Sericitic alteration, which
outcrops locally in the field, overlies the previous alterations and exhibits sericite-carbona-
te-quartz-hematite association.

The ore minerals which observed in sodic-calcic alteration are commonly magnetite, rarely
sulphide (pyrite-arsenopyrite-chalcopyrite-sphalerite-galena) minerals. M type (actinoli-
te-magnetite) veins are characteristic in this zone. There are quartz-molibdenitexpyritetchal-
copyrite veins (B type) which are the late phase products of sulphide mineralization, and qu-
artz-pyritexchalcopyritexarsenopyrite (D type) veins and disseminated magnetites in potassic
alteration zone.

It was determined that sodic-calcic alteration, which outcrops in a 1 km? area in the field, have
400 m thickness approximately, and have importance by its %12 Fe content. As-Cu-Pb-Zn-Mo
concentrations can be observed in this alteration zone. Potassic alteration zone which takes
part under sodic-calcic alteration (>400m) in the mineralization area generally, represented
by Mo-Cu concentrations in B type ring veins and Cu-As concentrations in D type veins.

These mineralizations, which are observed at the south of Baskil, are defined as porphyry type
mineralizations in the previous studies. Fe-oxide-bearing sodic-calcic alteration zone was de-
termined for the first time in this study. This study brings a different approach by reexamining
the generation model of mineralizations. It is thought that these mineralizations are similar
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with IOCG deposits due to their significant alteration types, lithological features, scarcity of
sulphide, mineral association, low Ti content in spite of rich magnetite content and low porhy-
ritic ore content. The spatial distribution of sodic-calcic alteration in the study area is derived
from the tectonic evolution of this region.

Keywords: Southern Neotethys, IOCG deposits, sodic-calcic, East Anatolia (Turkey), Baskil
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(behzatgokcendemir@hotmail.com)
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Algrtast, 29.12.1999 tarihinde Bakanlar Kurulunca yayimlanan 99/13682 sayil1 ve kalsit karar-
namesi ile “algitasi (jips ve anhidrit)” seklindeki ibareyle 3213 sayili Maden Kanunu kapsa-
mina alinmistir. Bu stirecle birlikte, “alcitas1” genel ibaresiyle anhidrit, jips, ipeksi jips, albatr
ve selenit gibi degisik jeolojik ortamlarda olusabilen tiim tiirler, 3213 sayili Maden Kanunu
kapsaminda degerlendirilmeye baglanmistir. Tiirkiye’de algitagt madenciliginin arama asamasi
arama ruhsati ile iiretim ve satig agamasi ise igletme ruhsati ve isletme izni ile yapilmaktadir.
Arama ruhsat donemi, 1 yil 6n arama, 2 yil genel arama ve 4 yil detay arama donemi seklin-
dedir. Ulkemizde Ankara, Bolu, Cankiri, Adana, Corum, Nigde, Sivas, Erzurum, Kirikkale,
Karabiik gibi illerimizde al¢itasi rezervlerinin bulundugu bilinmektedir, ancak madencilik agi-
sindan Ankara ve ¢evresindeki alcitasi yataklarinin dnemli ve ayr1 bir yeri vardir. 30.11.2015
tarihi dikkate alindiginda algitagi madenciligine konu olan 130 ruhsatin 49 tanesi Ankara ili
sinirlart icerisinde yer almaktadir. Ayrica, Maden lsleri Genel Miidiirliigiine yapilan beyanlar
dikkate alindiginda; son 3 yilda alcitast adi altinda yapilan maden iiretiminin 2012 yilindaki
8.248.446 ton tiretimin 4.059.387 tonu, 2013 yilindaki 9.790.097 ton iiretimin 4.264.315 tonu,
2014 yilinda yapilan 9.051.158 ton iiretimin ise 4.515.230 tonu Ankara’da gergeklestirilmistir.
Bu miktarlar, Maden Kanunu kapsaminda yapilan algitasi iiretim miktar1 agisindan Ankara’nin
paymnin %43-50 arasinda degistigini gostermektedir. Ankara ayrica kurulu algitasi fabrikalar:
acisindan da sektorde dnemli ve 6zel bir yere sahiptir.

Anahtar Kelimeler: Algitasgi, Ankara, madencilik, mevzuat
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THE IMPORTANCE OF ANKARA DISTRICT FOR GYPSUM
MINING

Akin Akbulut’, Behzat Gokcen Demir, Tayfun Demirci’, Nusret Giingor’
“General Directorate of Mining Affairs, Ankara
(behzatgokcendemir@hotmail.com)

ABSTRACT

Gypsum, the Council of Ministers dated 10.22.1999 date and 99/13682, the Mining Law No.
3213 has been included as gypsum and anhydride. Thus, gypsum, all types of which occur in
different geological places as gypsum, gypsum silky, alabaster and selenite has begun to be
considered under the Mining Law numbered 3213. In Turkey, exploration of gypsum mine is
done by exploration license. Production and selling process of gypsum is done by exploitation
license and exploitation permit. Exploration license period consists of one year pre-explora-
tion term, two year general exploration term and four year detail exploration. Ankara, Bolu,
Cankiri, Corum, Nigde, Sivas, Evzurum, Kirikkale, Karabiik provinces are known with the
gypsum reserves. However, there is a significant and important place in terms of mining of
gypsum deposits in and around Ankara. When we consider the date 30.11.2015, there are 130
licenses in Turkey, and 40 out of 130 licenses are located in Ankara. In Addition According to
the declaration by the mining company to General Directorate of Mining Affairs, In 2012 total
production of gypsum was 8.248.446 ton, 4.059.387 ton gypsum of total production, In 2013
total production of gypsum was 9.790.097 ton, 4.264.315 ton gypsum of part of total produ-
ction, in 2014 total production of gypsum was 9.051,158 ton, 4.515.230 tons gypsum of part
of total production produced in Ankara. These amounts are made under the Mining Law of
gypsum production in terms of quantity it shows that Ankara's share ranges between 43-50%.
Also, in terms of factory installation of gypsum, Ankara has an important and special place in
the industry.

Keywords: gypsum, Ankara, mining, legislation
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Calisma alani, Dogu Anadolu Bélgesi>ndeki Erzincan ilinin ilic ve Kemaliye ilge siirlar
igerisinde yer alir. Caligma alaninda Triyas>tan giinimiize kadar degisik yaslarda kaya tiirle-
ri yiizeylenmektedir. inceleme alanindaki litostratigrafik birimler yashdan gence dogru; Per-
miyen-Alt Triyas yasli Keban metamorfitleri, Triyas-Jura-Kretase yasli Munzur kiregtaslari,
Kretase yash Erig ofiyolitli karisig1, Ust Kretase-Paleosen yasli Yakuplu ve Copler Granito-
yidleri, Ust Paleosen yasli Dogan Volkaniti, Alt-Orta Eosen yashi Dolugiin Uyesi, Ust Eosen
yaslt Kogkar Volkaniti, Neojen yaslt Kemah Formasyonu ve Kuvaterner yasl aliivyonlardan
olusmaktadir. Yorede 6nceki yillarda ofiyolit-granitoyid ve granitoyid kiregtasi kontaklarinda
tespit edilen altin igeren silisli cevher olusuklarinin detay etiitlerinin yapilmasi ve yorenin altin
acisindan dneminin arastirilmasi amaglanmaigtir.

Bu amagla, yorede yapilan jeolojik prospeksiyon ¢alismalarinda, 1/10.000 6lcekli detay jeo-
lojik haritas1 olusturulmustur. Ayrica 1/5000 6lcekli detay jeokimya ¢aligmalari, yarma calis-
malar1 da yapilarak muhtemel cevher damarlari arastirilmistir. Derlenen 6rneklerin kimyasal,
jeokimyasal ve mineralojik-petrografik analizleri gergeklestirilmistir.

Yakuplu granitoyidinin zellikle ofiyolitli kayaglarla olan kontakt alanlarinda, 360, 900, 2040
ve 9000 ppb Au gibi yiiksek degerlerde altin zenginlesmelerine rastlanmigtir. Copler granitoyi-
di kontakt alanlarinda da 600 ve 2600 ppb gibi yiiksek altin degerlerine rastlanmistir. Kabatas
koyii civarinda Kabatas subvolkaniti kontakt alanlarinda Munzur kiregtaginin kirik ve yarilma
zonlarinda altin yataklanmasinin bulunabilecegi 6ngoriilmiistiir. Bu bolgede kiregtasi-jaspe-
roid yayilim alanindan derlenen 6rneklerde, ¢ok degisik oranlarda altin zenginlesmelerinin
oldugu ve en yiiksek deger olarak 2910 ppb Au degeri goriilmiistiir. Parajenezde Cu, Pb, Zn
ve Ag degerleriyle birlikte Mo, Sb ve Bi degerlerine de rastlanmistir. Kuvars diyorit porfir
tiirii kayaglardan olugan Kabatag subvolkaniti i¢inde, 200 x 1000 m. boyutlu bir alanda yiizey
kosullariyla da izlenebilen porfiri Cu, Mo ve Au cevherlesmesi tespit edilmistir. Ayrica Sabirli
koyii civarinda yapilan ¢alismalar sonucu, tendrii 400-1000 ppb arasinda degisen altinli demir-
li silisli olugumlar belirlenmistir.

Bu calisma ile, Erzincan-Ilig-Kemaliye bdlgesinde yapilan galismalarin ilk sonuglart sunula-
caktir.

Anahtar Kelimeler: Yakuplu granitoyidi, Copler granitoyidi, Kabatas subvolkaniti, Cu-Mo-
Au cevherlesmesi.
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ABSTRACT

The study area is located in the border of Erzincan province, Ili¢c and Kemaliye towns in Eas-
tern Anatolia Region. Rocks of different ages, from Triassic to the present, are located in the
field. The lithostratigraphic units consist of, from older to younger, Permian-Early Triassic
Keban Metamorphics, Triassic-Jura-Cretaceous Munzur Limestones, Cretaceous Eri¢ Ophi-
olitic melange, Late Cretaceous-Paleocene Yakuplu and Copler Granitoids, Late Paleocene
Dogan Volcanics, Early-Middle Eocene Dolugiin Member, Late Eocene Kockar Volcanics,
Neogene Kemah Formation and quaternary alluvium. In the region, in the past, the detailed
research of gold-bearing silica mineral deposit occurrences in the ophiolite-granitoid and
granitoid limestone contacts and importance of the region in terms of gold was done.

For this purpose, detailed 1/10000 scaled geological map was created during the geological
prospections. Moreover, 1/5000 scaled geochemistry studies and extraction works were done
to research the possible mineral veins. Chemical, geochemical, minerological-petrographical
analyses of collected samples were carried out.

High Au concentrations, such as 360, 900, 2040 and 9000 ppb, were observed in the Yakuplu
granitoid, especially at the contact area with ophiolitic rocks. At the contact zones of the Cop-
ler granitoid, high Au concentrations, such as 600 and 2600 ppb, were detected. It is claimed
that there can be gold mineralization within the cracks and cleavage zones of the Munzur
Limestone which is one of the Kabatas sub-volcanics contact areas in the Kabatas Village re-
gion. In this region, in the samples collected from the limestone-jasperoid area, it is observed
that there is maximum 2910 ppb Au. In the paragenesis, Mo, Sb and Bi with Cu, Pb, Zn and
Ag values are observed. In the Kabatas subvolcanics, which is composed of quartz diorite
porphyry type rocks, in the 200 x 1000m area, Cu, Mo and Au mineralization is also observed.
Moreover, as a result of the researches being done in the Saburl village region, the formations
with grade of 400-1000 ppb Au-Fe-Silica were identified.

With this study, the first results of the works being done in the Erzincan-Ili¢-Kemaliye region
will be presented.

Keywords: Yakuplu granitoid, Copler granitoid, Kabatas subvolcanide, Cu,Mo,Au minerali-
zation.
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oz

Stistas1 olarak degerlendirilebilecek bazi dogal olusumlar, Tiirkiye’de iki 6nemli pegmatit ya-
tag1 icerisinde bulunmaktadir. Bunlar, Gordes (Manisa) ve Sarikaya-Cekerek-Sorgun (Yozgat)
pegmatitleridir. Bu olusumlar, makroskopik yapili siistaglarini ekonomik boyutlarda barindir-
malar1 nedeniyle, Tiirkiye siistas1 potansiyeli igersine dahil edilmektedirler. Bu ¢aligmada, iki
pegmatit yataginda yer alan siistaslarinin gemolojik 6zellikleri ve ekonomik potansiyelleri
incelenmistir.

Gordes (Manisa) yoresinde siistaslarindan akuvamarin (beril grubu), disten, nefrit (amfibol
grubu) ve s6rl (turmalin grubu) bulunmaktadir. Akuvamarinler ve sorller (siyah turmalinler),
Manisa’nin Borlu-Gordes-Demirci ilgeleri arasinda bulunan Kuzukdy ve Kovanci kdyleri
arasinda bulunur. Akuvamarin zonlanma gdstermeyen pegmatoid damarlar igerisinde, 0,23
kg/m? tendrde bulunmaktadir. Sorller, gnayslar igerisinde iri kristaller olarak bulunmaktadir.
Distenler, Borlu-Demirci yolu iizerindeki Ahmetli, Durhasan, Ismailler ve Usiimiis koyleri
civarlarinda gozlenmektedir ve sistler igerisinde bulunmaktadir. Nefritlere, Gordes-Borlu ilge-
leri arasindaki yol tizerindeki yarmalarinda gozlenir ve sistler i¢erisinde genelde yumru sekilli
yapilarda bulunmaktadir. Bununla beraber, Gordes pegmatitlerinde ¢ok iri boyutlu kristalin
kuvars ve feldspat tiirleri de yer almaktadir.

Sorgun-Sarikaya-Cekerek (Yozgat) yoresindeki siistaglar1 ise morganit, gosenit ve heliodor
(beril tiirleri) ile rubellit (turmalin tiiri) siistaslaridir. Bu 6rnekler, 6zellikle Sarikaya ilgesi
Kargilik K6yt civarinda bir¢ok alanda yiizlek veren 16kogranitler, pegmatitler ve skarn ben-
zeri kayalarin igerisinde gozlenmektedir. Cabuk kirilabilen, kirintili kaya iginde pembe turma-
linler(rubellit) cogunlukta olmak tizere, az miktarda siyah ve yesil turmalinler gdzlenmektedir.
Kayanin sertlesen kisimlarinda beril, morganit ve kuvars yer almaktadir. Bunlara feldspatlar
eslik eder. Bu mineraller (siistaglar1) haricinde, tiim minerallerin kii¢iik taneli bilesiminden
olusan matriks kayanin diger bolimiinii meydana getirmektedir.

Bu calisma siiresince, pegmatitlerde bulunan siistaglarinin ekonomik potansiyelleri hakkinda
veriler elde edilmistir. Ekonomik agidan gemolojik degeri olan bu siistaslarinin degerlendiril-
mesinin iilke ekonomisine katki saglayacagi stiphesizdir.

Anahtar Kelimeler: Pegmatit, Siistasi, gemoloji, akuvamarin, disten, nefrit, sorl, rubellit,
morganit, gosenit, heliodor.
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ABSTRACT

Some natural occurrences that can be considered as gemstones are located in two major
pegmatite deposits in Turkey. These are the Gordes (Manisa) and Sarikaya-Cekerek-Sorgun
(Yozgat) pegmatites. These formations, because they contain macroscopic gemstones in the
economic dimension, are included in the potential of the gems of Turkey. In this study, gemo-
logical properties and economic potential of gemstones located in the two pegmatite bodies
were examined.

In the Gordes (Manisa) region, ornamental stones of aquamarine (beryl group), kyanite, neph-
rite (amphibole group) and schorl (tourmaline group) are present. Aquamarine and schorl
(black tourmalines) are found in the towns of Kuzukdy and Kovanci villages located between
Borlu-Gordes and Manisa-Demirci. Aquamarine occurs in the pegmatoid veins showing no
zoning, with a grade of 0.23 kg / m*. Schorl is found in large crystals in gneisses. Kyanite is
observed around the Ahmetli, Durhasan Ismailler and Ugiimiis villages on the Borlu-Demirci
and found in the schists. Nephrite is seen on the roadcuts along the road between Gérdes-Bor-
lu and often found in the nodules inside the schists. However, very coarse-grained quartz and
feldspar crystals also exist within the Gordes pegmatites.

The gemstones in the Sorgun-Sartkaya-Cekerek (Yozgat) region are morganite, ghosenite and
heliodor (Beryl variety) and rubellite (tourmaline variety). These examples are particularly
found in the leucogranites, pegmatites and skarn-type rocks that outcrop widely around the
Kargilik village of the Sarikaya district. Pink tourmalines (rubellite) being the majority, a
small amount of black and green tourmalines are observed in the easily broken clastic rocks.
In the durable parts of the rock, beryl, morganite and quartz occur. They are associated with
feldspar. Apart from these minerals (gemstones), the matrix composed of fine-grained assemb-
lage of the all minerals constitutes the other part.

During this study, the data concerning the economic potential of these gemstones located in
the pegmatites were obtained. There is no doubt that the evaluation of these gemstones of ge-
mological value will contribute to the economy of our country.

Keywords: Pegmatites, gemstone, gemology, aquamarine, kyanite, nephrite, schorl, rubellite,
morganite, goshenite, heliodor
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GAMA ISINI ANALIZI ILE KUYULAR ARASINDA KOMUR
DAMARI DENESTIRMESI: CELTIKCi BASENI CALISMASI

Akin Cil%, Selin Karagiillii*, Yildirim Ismet Koc¢ak®
“Orta Dogu Teknik Universitesi Jeoloji Miihendisligi Boliimii

(akincil.geo@gmail.com)
0z

Jeofiziksel loglama uygulamalari modern endiistride dikkate deger bir ilgi kazanmistir. Jeofi-
ziksel kuyu loglamasi, komiir barindiran alanlarda, kalinlik, varlik, devamlilik, akigkan igerigi,
litoloji, s1g ve derin gdmiilmiis komiir yataklarinin denestirmesi hakkinda detayli bilgi sundu-
gu icin komiirde oldugu kadar gaz ve petrol aramasinda ve degerlendirilmesinde gereklidir.
Calisma alani olan Celtik¢i Baseni, Pontidlerin i¢indeki Ust Kretase akresyon prizmas ile Ku-
zey Anadolu Fay Zonu’nun (KAFZ) giineyinde bulunan Galatya Volkanik Bolgesi’nin (GVB)
bir parcasidir. Bolgedeki yiizlek veren birimler agagidan yukariya dogru, Miyosen volkanikle-
ri, komiir iceren Celtik¢i Formasyonu, Pliyo-Kuaterner ve Kuaterner birimler olarak siniflan-
dirilmistir. Gama 151n verileri, Celtik¢i Baseni’nde komiir arama sathasinda agilan kuyulardan
elde edilmistir. Bu verilerin elde edilmesinden sonra, her bir kuyu i¢in kendine 6zgii gama 151n
paternleri belirlenmistir. Bu paternler jeoteknik verilerin yardimiyla birden ¢ok kdmiir damari
ayristirilmistir. Celtik¢i Baseni’nin ihmal edilebilir bir hata payiyila tamamen anlasilabilmesi
icin, her bir komiir damari kuyular arasinda denestirilmigtir.

Anahtar Kelimeler: Jeofiziksel kuyu loglamasi, gama 1sin1 loglamasi, komiir damari, denes-
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tirme, Celtik¢i Baseni

COAL SEAM CORRELATION BETWEEN BOREHOLES BY
GAMMA RAY LOG ANALYSIS: CELTIKCI BASIN CASE STUDY

Akn Cil*, Selin Karagiillii®, Yildirim Ismet Kocak*
“Middle East Technical University Department of Geological Engineering
(akincil.geo@gmail.com)

ABSTRACT

Applications of geophysical logging have gained significant attention in a modern industry.
Geophysical well logging is essential for coal as well as gas and oil exploration and evalua-
tion as they offer the opportunity to provide detailed information on the thickness, existence,
continuity, fluid content, lithology, correlation of shallow to deeply buried coal beds in co-
al-bearing areas. The study area, Celtik¢i Basin, is a part of the Galatean Volcanic Province
(GVP) which is located on an Upper Cretaceous accretionary prism within the Pontides and to
the south of North Anatolian Fault Zone (NAFZ). The units exposed in the area are classified
as, from bottom to top, Miocene volcanics, Celtikci Formation which includes the coal beds,
Plio-Quaternary and Quaternary units. Gamma ray data was obtained from those boreholes
which are drilled for coal field exploration stage in Celtik¢i Basin. Having obtaining the gam-
ma ray data, distinct gamma ray patterns were identified for each individual borehole. Those
patterns were differentiated with the aid of geotechnical logging data into multiple coal seams.
Each coal seam was correlated through boreholes to have a complete understanding about the
Celtik¢i Basin with a negligible error.

Keywords: Geophysical well logging, gamma ray logging, coal seam, correlation, Celtikgi
Basin
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MURGUL BAKIR YATAGINDA BULUNAN JiPS
OLUSUMUNUN KOKENI

Ali Sait Col*, Nevzat Ozgiir’, Tugba Arife Cahskan®

aSiileyman Demirel Universitesi, Fen Bilimleri Enstitiisti, Isparta

bSiileyman Demirel Universitesi, Miihendislik Fakiiltesi, Isparta

(nevzatozgur@sdu.edu.tr)
oz

Dogu Karadeniz Bolgesi metalojenik kusaginda bulunan masif siilfit yataklar: altere olmus
Senoniyen yaslt 150-300 m kalinlik gdsteren dasitik piroklastiklere baghdirlar. Metalojenik
kusagin dogusunda (Cu >> Pb + Zn) seklinde Cu ustiinliigii bulunurken (Tip: Murgul) batida
(Pb + Zn>> Cu) seklinde (Tip: Madenkdy ve Lahanos) Pb + Zn daha ¢ok olarak goriilmekte-
dir. Jenetik olarak doguda bulunan Murgul ve benzeri yataklar ada yayina bagli olarak kitasal
kosullarda olugmus olup subvolkanik-hidrotermal olusuga isaret ederek daha ¢cok Kuroko tipi
yataklar ile Porfiri tipi yataklar aras1 bir gecisi temsil ederler. Murgul Cu yataginda cevherles-
me 300 m kalinliga kadar ulasan dasitik piroklastiklerle iliskilidir. Bu piroklastikler arastirilan
alanda 20-50 m kalinlikta olan tiif-kumtasi-kiregtas: formasyonu ve 500 m kalinliga kadar
ulasan cevhersiz dasit lavlar1 tarafindan ortiilmektedir. Murgul cevherlesmesinin i¢cinde bulun-
dugu yaklasik 300 m kalinliga sahip olan dasitik piroklastik seviye hidrotermal ¢ozeltiler ile
ilk volkanik etkinligin son sathasinda siddetli alterasyona maruz kalmis ve bunun sonucunda
masif siilfit cevherlesmesi ortaya ¢ikmistir. Burada alterasyon (i) ilk fazi olusturan kaolenles-
me ve serizitlesmeden olusurken (ii) son faz bastan sona kadar devam eden silislesme iiriinii
olmaktadir.

Murgul Cu yatagimi olusturan Anayatak ve Cakmakkaya cevherlesmesinin olusumunun, yo-
rede bulunan atmosferik kosullar altinda kisa zaman araliginda meydana gelen siiperjen alte-
rasyon ve erozyon olaylarindan énce tamamlanmis olmasi gerekmektedir. Ayrica belirtilen bu
kisa zaman araligini yerel belirleyici (regional marker) olarak adlandirilan sedimantasyona
ugramis piroklastikler ve sedimentler (Murgul Cu yataginda maksimum 10 m kalinlik) temsil
etmektedir. Bunlar yorede egemen olmus karasal ortam kosullar1 i¢in dnemli bir 6geyi olustur-
maktadir. Bu yerel belirleyici (marker bed) cevher igerikleriyle birlikte dasitik piroklastiklerin
atmosferik kosullar altinda yiizeysel olarak sedimantasyonu ve alterasyonu sonucu olusumu
olarak yorumlanmaktadir. Burada eskiden var olan Bognari yataginin iist seviyelerinde bulu-
nan jips mercegi atmosferik kosullar altinda olugmus bir bresik cevherlesmeye isaret etmekte-
dir. Burada jips olusumlari bazi arastirma sonuglarinin aksine atmosfer kosullari ile baglantilt
olan ortamda siilfit minerallerinin oksitlenmesiyle iliskin olabilir. Cakmakkaya yataginda alte-
re olmus dasitik piroklastikler icinde bulunan jips olusumlari yukarida belirtilen olusumlardan
farkl1 olup jips minerallerinin kdkeni altere olmus volkanik kayaglar i¢erisinde bulunan Fe-ok-
sit ve/veya Fe-hidroksit fazlarinin indirgenmesiyle deniz suyu siilfatinin jipslerin olusumuna
neden oldugu ortaya ¢ikmaktadir. Anayatak ve Cakmakkaya cevherlesme kiitlelerinde dasitik
piroklastikler i¢inde bulunan jips mineralleri cevherlesme ile herhangi bir parajenez iliskisi
olmayip cevherlesme oncesi olusmustur. Daha sonra arastirilan alan tektonik olarak bir yiik-
selmeye maruz kalmis ve akabinde karasal kosullar altinda Murgul cevherlesmesi olusmustur.
Yogun altere olmus ve masif siilfit cevherlesmesini i¢eren dasitik piroklastik yan kayaglar az
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altere olmus cevhersiz dasit lavlari tarafindan ortiilmektedir. Burada cevherlesme higbir yerde
yan kayag ile cevhersiz dasit lavlari arasinda yer alan kapanlar1 (marker bed) gegmemektedir.
Bu durum cevherlesmenin atmosferik kosullar altinda meydana gelen siiperjen alterasyon ve
erozyon ile birlikte dasit lavlarinin olusumundan 6nce meydana geldigini gostermektedir. Cev-
herlesme yan kayagclar1 olan dasitik piroklastikler “cevher iligkili bregler” “ore-related brec-
cias” kayaglari ile yapisal benzerlikler gostermektedir. Bu durum Murgul Cu yatagi ve yakin
cevresinde yerel ylizeysel breslesme olabilecegini ve bunun da sisteme gerekli olan sicakligi
saglayan c¢ok kez tekrarlanan volkanik etkinlikler ile olusabilecegini gostermektedir, ¢iinkii
burada birkag yiliz metre mesafede bunu ispatlayan ayni zamanda olusmus volkanik domlar
bulunmaktadir. Porfiri Cu yataklari ile Murgul Cu yatagi konsantrik olan alterasyon ve mi-
neralizasyon modeli bakimindan bazi benzerlikler gosterse de her ikisi arasinda bazi énemli
farkliliklar goriilmektedir: (i) Murgul Cu yataginda yiiksek tendrlii cevher genellikle cevher
kiitlesinin merkezinde bulunmaktadir, (i1) Murgul Cu yatag alterasyonu incelendiginde pota-
sik alterasyonzonu goriilmemektedir ve (iii) Murgul’da cevherlesmenin yiizeye oldukga yakin
bir lokasyonda meydana gelmis olmasi gerekmektedir.

Anahtar Kelimeler: Dogu Karadeniz Bolgesi, Murgul, Cu yatagy, jips olusumlari, Cu yatagt
jenezi

Bu galisma Siileyman Siileyman Demirel Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi
tarafindan parasal desteklenen 2511-M-10 ve 3680-YL2-13 projeleri kapsaminda gergeklestirilmistir.
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GENESIS OF THE GYPSUM MINERALS IN THE COPPER
DEPOSIT OF MURGUL

Ali Sait Col*, Nevzat Ozgiir’, Tugba Arife Caligkan®
aSiileyman Demirel University, Institute of Natural and Applied Sciences, Isparta

bSiileyman Demirel University, Faculty of Engineering, Isparta
(nevzatozgur@sdu.edu.tr)

ABSTRACT

The massive sulfide deposits in the Eastern Pontides metallogenic belt are assigned to 150-
300 m thick dacitic pyroclastics of Senonian age. In the east of the metallogenic belt, there
is a ratio of (Cu>> Pb + Zn; type Murgul), there is a ratio of (Pb+Zn>>Cu, type Lahanos
and Madenkoy) in the west. Genetically, the Cu deposit of Murgul and other massive sulfide
deposits located in the east can be classified as the subvolcanic-hydrothermal type with a
Senonian island-arc volcanism under predominant terrestrial conditions and represent a tran-
sition between Kuroko-type and copper porphyries. The mineralization in the Cu deposit of
Murgul is associated with dacitic pyroclastics with a thickness up to 300 m. In the study area,
this pyroclastic sequence is overlain by a 20-50 m tuff-sandstone-limestone formation and 500
m thick barren dacitic lava flows. The dacitic pyroclastic sequence with a thickness up to 300
m in which Cu deposit of Murgul is located has been altered intensively in the last stage of the
first volcanic activity. Massive sulfide deposits have been emerged as a result. Hydrothermal
alteration may be classified as (i) advanced argillic and phyllic alteration as first phase and
(ii) silicic alteration as the last phase.

The formation of the Anayatak and Cakmakkaya orebodies forming the Cu deposit of Murgul
must have been completed before supergene alteration and erosion occurring in short periods
of time under atmospheric conditions in the area. Furthermore, pyroclastics and sediments (up
to 10 m) in the Cu deposit of Murgul represent the short time interval as marker bed. These
are an important element for the terrestrial conditions dominated in the area. The local iden-
tifier marker bed with ore under atmospheric conditions at the surface, sedimentation dacitic
pyroclastics and alteration is interpreted as the result of the erosion events. The gypsum lens
located at the upper level of the formerly existing Bognari orebody refers to a brecciated mi-
neralization formed under atmospheric conditions. Here the gypsum formations can indicate
an environment of oxidation of sulphide minerals associated with atmospheric conditions,
unlike some of the research results. In the Cakmakkaya orebody, gypsum minerals found in
altered dacitic pyroclastics are different in genetically comparison to above described gypsum
minerals. The origin of gypsum minerals can be attributed to seawater sulfates reduced by
Fe-oxide/-hydroxide phases. Gypsum minerals in pyroclastics of Anayatak and Cakmakkaya
orebodies are not related to host rocks ore mineral assemblage and must have been formed
prior to sulfide mineral assemblage. Later on, investigation area was exposed to tectonic up-
lifi, and subsequently the Cu deposit of Murgul formed under terrestrial conditions. The inten-
sively altered dacitic pyroclastic host rocks of Senonian age are overlain by less altered barren
dacitic lava flows. There, the mineralization does not pass the marker bed between host rocks
and barren dacitic lava flows. It shows that the mineralization has been completed before
supergene alteration and erosion together with the formation of the barren dacitic lava flows.
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Dacitic pyroclastics as host rocks show some similarities with “ore-related breccia”. This in-
dicates surficial brecciation in the Cu deposit of Murgul and environs which can be occurred
by repeated volcanic activities providing required temperatures in the system, because there
are contemporaneous formed volcanic domes in a few hundred meters distance which prove
the above mentioned brecciation.

Although porphyry Cu deposits and Cu deposit of Murgul have some similarities in terms of
the model of the hydrothermal alteration, there are some important differences: (i) high-grade
ore is generally located in the center of ore body, (ii) when Murgul deposit investigated the
alteration does not appear potassic alteration zone and (iii) Murgul at a location fairly close
to the surface mineralization is must have occurred.

Keywords: Eastern Pontides, Murgul, Cu deposit, gypsum formations, genesis of Cu deposits

This study was supported by SDU BAP projects 2511-M-10 and 3680-YL2-13.
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Akustik kuyu goriintiileme sistemi kuyu dvarinin 360°lik goriintiisiinii olusturur. Akustik kuyu
goriintiileme ile elde edilen dogru ve odakli yapisal veriler sayesinde o bolgeye ait yorumlar
yapilabilir. Siireksiz yapilarin egim miktart ve egim dogrultusu tespit edilebilir. Bu veriler
daha sonra jeoteknik calismalarda kullanilabilir. Koémiir madenlerinde jeoteknik arastirma
yapmak ¢ok énemlidir ¢iinkii madenin ¢okmesiyle karsilasilabilir ve bu olumsuzluklarin 6n-
lenmesi gerekir.

Calisma alani, Celtikci, Ankara’nin kuzey batisinda yer almaktadir. Celtik¢i Galatya Volkanik
Bolgesi’nin (GVB) bir pargasidir ve bu bdlge de Orta Anadolu’nun kuzey batisindaki Neo-
jen-Pontid tektonik kusaginin bir pargasidir. Neojen birimler Celtik¢i Havzasi’nda goriilmek-
tedir.

Bu ¢aligmada; Celtik¢i Komiir Bolgesi’nde bulunan 3 adet kuyuya, akustik kuyu goriintiileme
uygulanarak her bir kuyunun siireksizlik yiizeyleri (kirik, yatak diizlemi ve fay diizlemi) ,
bunlarin egim ve egim dogrultusu detayl: bir sekilde belirlenilmesi amaglanmustir. Siireksiz-
lik verilerini aldiktan sonra kutup diyagramlar1 hazirlanmistir. Kutup diyagramlarindan elde
edilen veriler ¢atlak kiimelerinin elde edilmesi i¢in kullanilmistir.Bu olusturulan c¢atlak kii-
meleri yogunluk analizi icin kullanilabilir. Akustik kuyu goriintiileme sistemiyle elde edilen
bu verilerle catlak analizi istenen herhangi bir derinlik aralig1 i¢in yapilabilir. Bu nedenle;
akustik kuyu goriintiileme, geleneksel kuyu loglama metoduyla elde edilemeyecek verileri
elde etmemizi saglar.

Sonug olarak; Celtik¢i Havzasi’ndaki agik ocaklarin ¢evresinden elde edilen ¢atlak yogunlu-
gu Olgiimleri zayif zonlarin derinlige bagli oldugunu ortaya koymaktadir. Catlak yogunlugu
derinligin artmasiyla azalmaktadir. Catlak yogunlugunun belirlenmesi komiir madenleri i¢in
onemlidir ¢ilinkii zay1f ¢okiintii problemlerine neden olabilir.Bu ¢alisma; Celtik¢i Komiir Hav-
zas1’ndaki zayif zonlarin belirlenmesinde yardime1 olacaktir.

Anahtar Kelimeler: Akustik Kuyu Goriintiileme, Celtikci, Komiir, Catlak Yogunlugu, Maden
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BASIN, TURKEY
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ABSTRACT

Acoustic borehole imaging produces a 3600 oriented image of the borehole wall. Structural
interpretations can be made by using accurate and oriented structural data obtained from the
acoustic borehole imaging. Dip amount and azimuth of the discontinuities can be determined.
These data can then be used for geotechnical studies. In coal mines geotechnical investigation
is very critical because failure in the mines can occur and this needs to be prevented.

The study area, Celtikci, is located at NW Ankara. Celtik¢i is a part of the Galatean Volcanic
Province (GVP) which is a part of the Neogene Pontide tectonic belt of northwest Central
Anatolia, Turkey. Neogene units are exposed in the Celtikci Basin.

In this study, acoustic borehole imaging was applied for 3 wells which are located in the Cel-
tikci Coal District. For each well, discontinuity surfaces (fracture, bedding plane, and fault
plane) and their dip and azimuth were determined in detail. After obtaining the discontinuity
data pole diagrams were prepared. The data obtained from the pole diagrams were used to get
the clusters of fractures. Fracture clusters can be used for fracture density analysis. Fracture
analysis can be performed for any desired depth interval. Therefore; acoustic borehole ima-
ging gives unique information which cannot be gained from a conventional borehole.

In conclusion, fracture density measurements of Celtikci Basin around open pit site reveal that
the weak zones are depth dependent. Fracture density decreases with depth. Determination of
the fracture density is crucial for coal mines because the weak zones can cause failure prob-
lems. Therefore, this study will help the investigation of the weak zones in Celtikci Coal Basin.

Keywords: Acoustic borehole imaging, Celtikci, Coal, Fracture density, Mining

357



69. Tiirkiye Jeoloji Kurultay: 11-15 Nisan/April 2016 69" Geological Congress of Turkey

GUNEYKOY USAK (ESME) YORESINDEKiI ARSENOPIRITLI
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Inceleme alani Bati Anadolu Bélgesi’nde, Menderes Masifini olusturan metamorfik birimler
icerisinde yer almaktadir. Caligma alaninda temelde Menderes Masifine ait Prekambriyen yasl
birim ve onu iizerleyen Paleozoyik—Erken Tersiyer yaslt ortii serilerinden olugur. Menderes
Masifinin temel kayalar1 olan metamorfik birimleri olusturan sistlerde ve gnayslarda arseno-
piritli-kuvars damarlar1 yer almaktadir. Kayacta baskin 6l¢iide izlenen ana cevher minerali
arsenopirittir. Bu ¢alismada bu mineralin mineralojik ve jeokimyasal 6zellikleri incelenmis-
tir. Arsenopiritler cogunlukla 6zsekilsiz ve/veya yar1 6zsekilli kataklastik 6zellikli, olarak
gozlenmektedir. Arsenopiritlerin tane biiyiikliikleri ¢ogunlukla < 5-150 mikrometre arasinda
degismektedir. 600 mikrometre ve daha iri arsenopiritlerde gézlenmistir. Arsenopiritler tane
sinirlar1 ve ¢atlaklardan itibaren skordite doniigsmiistiir. Arsenopirtilerin aralarinda ve/veya gat-
laklarinda pirit mineralleri de tesbit edilmistir. Bazi piritlerin markazite doniistiigu bazisininda
limonite doniistiikleri belirlenmistir. Altinin tane boyutu 30-100 um’dur. Bazi kesimlerde tek
taneler halinde goriilen altin, bazi kesimlerde ise daha kiiciik taneli olarak gruplar halinde
arsenopiritlerin icerisinde gézlenmektedir. Yapilan analiz sonuglarina gore cevherli 6rneklerin
Au igerigi 0.5 ppm ile 10 ppm arasinda; Ag igerigi 20.4 ile 0.1 ppm, Ni icerigi 156-20 ppm;
Cuigerigi 9.0 ile 19.9 ppm; Pb icerigi 363 ile 6.2 ppm; Zn icerigi 2 ile 32 ppm; As icerigi 1000
ppm’den biiyiik; Cd icerigi de 0.1 ppm civarinda oldugu belirlenmistir. Arsenopiritlerdeki S 34
%o degeri -3.7 ile -10.6 araliginda degismektedir. Bu veriler siilfiiriin yerel yan kayaglardan ve
cok az da magmatik kayaclardan geldigini gostermektedir. Arsenopiritli kuvars damarlarindan
alman orneklerden kuvars ve kalsit kristallerinde yapilan sivi kapanim calismasina gore cev-
herlesmeyi olusturan ¢ozeltilerin homojenlesme sicakligi 270-440 oC de, cevherli ¢ozeltilerin
tuzluluk degeri ise %3.4 ile 14 NaCl olarak belirlenmistir.

Anahtar Kelimeler: Au, arsenopyrite, Menderes Masifi, Giineykody, Usak
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ABSTRACT

The study area occurs in the metamorphic units of the Menderes Massif in Western Anatolia
Region. The study area consists of Precambrian aged unit belonging to Menderes Massif at the
basement and the overlying Paleozoic-Early Tertiary cover units. Arsenopyrite-quartz veins
occur in the schists and gneisses that make up the metamorphic units of Menderes Massif. Ar-
senopyrite is the main ore mineral predominantly found in the rock. In this study, mineralogi-
cal and geochemical properties of this mineral were investigated. Arsenopyrite is commonly
euhedral and /or subhedral, and has cataclastic properties. Grain size of arsenopyrite gene-
rally changes between <5-150 micrometer, however arsenopyrite with large grain sizes >600
micrometer is also observed. Arsenopyrite turns into scordite along the crystal boundaries and
fractures. Pyrite minerals occur in the fracture of arsenopyrite and /or between the arsenop-
yrite crystals. Some pyrite turns into marcasite. Grain size of Au is 30-100 um. In some parts,
Au is seen as a single crystal, whereas in some parts it is found as a group of small grains in
arsenopyrite. According to analysis results, Au content of ore sample changes between 0.5
ppm and 10 ppm; Ag content changes between 20.4 and 0.1 ppm; Ni content varies between
156-20 ppm; Cu 9.0 - 19.9 ppm; Pb content is 363 - 6.2 ppm; Zn is 2 - 32 ppm. 634S values of
scordite minerals vary from -3.7 to -10.6 %o V-CDT and this values indicate that source of sul-
fur in the hydrothermal solution derived from around rock and very little magmatic effect. As
a result of the fluid inclusion study in quartz and calcite crystals from the arsenopyrite-quartz
vein, it is determined that homogenization temperature of solution is between 270-440 oC, and
salinity of solution is 3.4 - 14 % NaCl.

Keywords: Au, arsenopyrite, Menderes Masifi, Giineykéy, Usak
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Dumluca demir yatag1 ve ¢cevresinde, Munzur kirectasi iizerine Mestrihtiyen dncesi yasta tek-
tonik olarak yerlesmis olan Giines ofiyolitine 6zgii serpantinitler, tim birimleri kesen mafik
ve felsik intriizif kayaclardan olusan Dumluca pliitonu (Ust Kretase-Paleosen) ve Yamadag
volkanitleri (Pliyosen) goriilmektedir. Dumluca demir yataginda agirlikli bigimde manyetit-
ten olusan cevher, serpantinitler ile Dumluca pliitonu kontaginda skarn mineralleri ile birlikte
konumlanir.

Cevher ornekleri genelde ortalama % 44,55 Fe,0,, % 4,86 MgO, % 29,91 SiO,, % 3,21 AL O,
ve % 11,41 CaO ile 132,33 ppm Ni, 111,57 Co, 14 ppm Ba ve 3 ppm U igermektedir. 1z ele-
mentlerin Kondrite gére normalize edilmis spider diyagramlarinda cevher érneklerinde hafif
nadir toprak elementlerinin (LREE) agir nadir toprak elementlerine (HREE) oranla daha fazla
zenginlestigi goriilmektedir. Eu* degerleri 0,79 ile 1,28 arasinda olup bu deger pozitif ve po-
zitife yakin oldugu i¢in cevheri olusturan hidrotermal ¢dzeltinin yiiksek sicaklikta olustugu,
ayrica Ce* degerleri 1’den kii¢iik olup 0,71 ile 0,57 arasinda degistiginden cevher olusumunda
deniz suyu etkilesimi etkisinin gozlendigi soylenebilir.

Anahtar Kelimeler: Dumluca demir yatagi, iz element, Eu anomalisi, Ce anomalisi
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ABSTRACT

The vicinity of Dumluca Iron Ore Deposit comprises the serpentinite unit of Giines Ophiolite
that emplaced tectonically over the Munzur Limestones before Maastrihtian, the Dumluca
pluton (Upper Cretaceous-Paleocene) that is composed of felsic and mafic intrusive rocks
cross-cutting all units, and the Yamadag Volcanics (Pliocene) covering all the units below.
The ore in the Dumluca iron ore deposit is mainly composed of magnetite and takes place at
the contact between serpentinites and Dumluca pluton.

The ore samples are composed of mean 44.55 % Fe,O, 4.86% MgO, 29.91% SiO,, 3.21%
ALO, 11.41% CaO and 132.33 ppm Ni, 111,57 Co, 14 ppm Ba, 3 ppm U. Spider diagrams
prepared by Chondrite-normalized trace element values show that, ore samples are enriched
in light REE in contrast with heavy REE. Eu* values of ore samples are between 0.79 and 1.28.
Because Eu* value is positive, this suggest that ore-bearing hydrothermal solution is formed
at high temperatures. Also Ce* values are between 0.57-0.71, this shows the sea water effect
in ore samples.

Keywords: Dumluca iron ore deposit, trace element, Eu anomaly, Ce anomaly
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Malatya Arguvan yoresi eski donemlerden beri ¢esitli metalik madenlerin yaninda demir ma-
denlerine de evsahipligi yapmistir. Bu mineralizasyon ydrenin ¢esitli bolgelerinde gozlenmek-
te olup, mevcut igletmelerin haricinde yoredeki eski madencilige ait ciiruflarda bolgede yapi-
lan madencilik faaliyetleri ait 6nemli bilgiler vermektedir.

Inceleme sahas1 Yamadag volkanikleri yiizeylemektedir. Yamadag volkanikleri Dogu Anado-
lu’da genis yayinim sunan Miyosen volkanizmasinin bir pargasini olusturmaktadir. Yamadag
volkanitleri, tabanda bazaltik bilesimli lav akintilar1 ile baglamakta, iiste dogru piroklastikler
ve bazaltik-andezitik lav akintilari ile son bulmaktadir.

Madencilik ¢aligmas1 yapilan bolgelerdeki eski imalat atiklar1 ¢aligma alanina yakinligi bilin-
mektedir. Demir mineralizasyonu ag¢isindan olduk¢a zengin olan Arguvan yoresinde de ¢alig-
malarimiz kapsaminda ciiruf pargalarina rastlanilmigtir. Calismaya konu olan demir minerali-
zasyonunun, demirli soliisyonlarin volkanikler igerisinde kirik hatlart boyunca uygun yerlerde
yogunlagmasi ile olustugu diistiniilmektedir. Bolgeden alinan ciiruf 6rneklerinde demir deger-
leri %35,1-48,7 araliginda degismektedir. Sahada demir mineralizayonunun yaninda magnez-
yum, galyum ve stronsiyum degerlerinde de artis gozlenmektedir. Bunun yaninda sahadaki
kiikiirt mineralizasyonun azlig1 ve arazi gézlemlerimiz alandaki isletmede kullanilan demir
cevherinin oksitli bilesiklerden geldigine isaret etmektedir. Sahadaki ciiruf yigmlart birden
fazla noktada gézlenmekte olup yer yer genis yayilimlar gostermektedir. Bu da alanda muhte-
mel isletmedeki cevher ergitme siiresi hakkinda bilgiler vermektedir.

Maden ve rezerv arama c¢alismalarinda eski imalat atiklar1 ve bulunduklar lokasyonlarin 6ne-
mi oldukga biiytiktiir. Maden jeolojisi ¢alismalarinda bu alanlarin; tarihi, jeolojik metalojenik
ve madencilik verileri yeniden degerlendirilerek yeni zuhurlarin bulunmasi ve gelistirilmesi
miimkiindiir.

Anahtar Kelimeler: Ciiruf, Boztepe Mezrasi, Demir, Arguvan, Yamadag Volkanikleri
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ABSTRACT

Arguvan region in Malatya has hosted various metallic mineral mines as well as the iron
mineral mines since the ancient times. This mineralization is observed in several parts of the
region and, looking at the slag that belongs to the old-timer mining, it provides us important
information about the previous mining activities of the region except for the existing busines-
ses in the region.

The study area is covered by the Yamadag Volcanics. The Yamadag Volcanics are associated
with the widespread, Miocene volcanic activity of the Eastern Anatolia. The volcanic succes-
sion starts with basaltic flows at the base grading upwards into pyroclastics and basaltic-an-
desitic lava flows towards the top.

Old manufacturing waste in the mining areas is known for the closeness to the workspace. Slag
particles have been observed in the scope of our workout in the Arguvan region that is very
rich in the iron mineralization. The investigated iron mineralization is thought to have rich
solutions mobilized along fracture zones. Received slag zone samples of iron vary within the
range of values in the % 35.1 and 48.7. An increase has been observed in the level of magne-
sium, strontium and Gallium as well as the iron mineralization level. Besides this, the lack of
sulfur and our observation in the field point out that iron ore which is used in the operations
comes from the oxidized compound. The slag heaps in the field have been observed in more
than one point and they spread wide in some places. This provides information about the du-
ration of ore melting in the enterprise field, too.

Old manufacturing waste and search locations have a great importance in the work of mining
and reserve. It is possible to find and develop new appearances by reevaluating historical,
geological, metallogenic and mining data of the mine geology work in these areas.

Keywords: Slag, Boztepe Hamlet, Iron, Arguvan, Yamadag Volcanics
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Caligsma sahasindaki olivin olusumlari, Belcegiz koyii (Sarkikaraagac-Isparta) cevresinde yak-
lagik 50km?lik bir alan i¢erisinde yer almaktadir. Bu ¢alisma, sahada yiizeyleyen Sarkikaraagag
Ofiyolitleri’nin igerisinde yer alan peridotitlerdeki olivin olusumlarinin endiistriyel hammadde
olarak kullanilabilirliginin arastirilmasin igerir. Bu kapsamda, calisma alaninda ylizeyleyen
olivince zengin kayaclarin jeolojik, mineralojik ve jeokimyasal 6zellikleri incelenmistir.

Inceleme alanindaki birimler, Anamasdag Kesimi igerisinde allokton ve otokton konumlu ola-
rak gozlenir. Sahadaki allokton birimleri; Ust Eosen yerlesim yash Sarkikaraagac Ofiyolitleri,
Ust Kretase yash Egirler Formasyonu (farkli kokenli bloklar igeren vahsi filis) ve Ust Triyas
yaslt Deliktas Formasyonu (rekristalize masif kiregtast) olusturmaktadir. Otokton birimler de;
Kretase-Alt Eosen yasli Anamasdag Formasyonu (dolomitik kiregtas1 ve kiregtast), Orta Eo-
sen yasli Golgeli Formasyonu (kumtasi, kiltasi, silttagindan olusan filis) ve Kuvaterner yaslh
aliivyon’dan olugmaktadir.

Arastirilan olivin olusumlarinin egemen kayaclari, Sarkikaraaga¢ Ofiyolitleri i¢erisindeki pe-
ridotitlerde bulunan harzburjit ve diinittir. Bu kayaclar, sahanin kuzeybatisinda KB-GD dog-
rultulu ve 10 km? lik bir alanda yayilim gosterirler. Sahada haki, yesilimsi-sar1 ve kahveren-
gimsi-bordo renklerinde gbzlenen peridotitler, oldukga altere olmus, kirikli ve ¢atlakli, yer yer
serpantinlesmis olarak izlenirler. Mineralojik bilesimine gore bu kayaglar, genellikle harzbur-
jitten olugmakta ve yer yer serpantinlesmistir. Harzburjit igerisinde olivin, enstatit ve yer yer
de kromit olusumlari bulunur. Enstatit ve olivin mineralleri, kenar ve ¢atlaklari boyunca ser-
pantinlesmislerdir. Ayn1t numuneler {izerinde gergeklestirilen ana oksit analizlerinin igerikleri-
ne gore; Si0, %45,54-45,78, MgO %37,21-38,16, Fe,0, %7,70-8,08 ve ates kayb1 da %S5,10-
7,30 olarak belirlenmistir. Inceleme alanindaki harzburjit igerisinde yer alan olivinin ana oksit
icerikleri ve ates kaybi degerleri, olivinin sanayide kullanim i¢in belirtilen standart degerlere
uyumluluk gostermediginden, endiistride kullanim i¢in uygun olmadigi belirlenmistir.

Anahtar Kelimeler: Sarkikaraagac Ofiyolitleri, olivin, mineraloji, anaoksitler, kullanilabilir-
lik

Bu bildiri, TUBITAK kurumu, BIDEB-2209 nolu proje kapsaminda desteklenmistir.
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ABSTRACT

Olivine occurrences in the study area are located in an area about 50km? surrounding Belcegiz
village, Sarkikaraagac-Isparta. This study contains the investigating of usability as industrial
raw material of olivine formations in peridotite in the Sarkikaraagag¢ Ophiolites outcropping
in the area. In this study, the geological, mineralogical and geochemical properties of olivi-
ne-rich rocks exposed in the study area were examined.

Lithological units in the study area are observed as allochthonous and autochthonous position
in the Anamasdag section. Allochthonous units in the field are characterized by Upper Eoce-
ne Sarkikaraagag Ophiolites, Upper Cretaceous Egirler Formation (wild flysch containing
blocks with different origins) and Upper Triassic Deliktas Formation (recrystallized massive
limestone). The autochthonous units consist of Cretaceous-Lower Eocene aged Anamasdag
Formation (dolomitic limestone and limestone), Middle Eocene aged Gaélgeli Formation (flys-
ch formed sandstone, claystone, siltstone) and Quaternary aged alluvium.

Harzburgite and dunite in the peridotite of the Sarkikaraaga¢ Ophiolite are dominant rocks
of the olivine occurrences investigated. These rocks show spread in the NW-SE trending of
the field and in an area of 10km?’. The peridotites have greenish-yellow and brownish-purple
colored and are observed as intensely altered, fractured and cracked, locally serpentinized.
According to mineralogical composition, the rocks consist of generally harzburgite and locally
serpentinized. There are olivine, enstatite and locally chromite occurrences in the harzburgite.
The enstatite and olivine minerals have serpentinized along the edges and cracks. The contents
of major oxides analyses for harzburgite samples were determined as 45.54-45.78% SiO,,
37.21-38.16% MgO, 7.70-8.08% Fe,0, and 5.10-7.30% loss on ignition. Major oxide contents
and loss on ignition values of olivine-rich harzburgite samples in the study area do not comply
with the standards and the values were determined to be unsuitable for usage in industry.

Keywords: Sarkikaraaga¢ Ophiolites, olivine, mineralogy, major oxides, usage

This study was supported by TUBITAK project BIDEB-2209.
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Kirsehir-Bayindir Fluorit cevherlesmesinde, yiiksek tenor dagilimlar ve biiyiik rezervlere sa-
hip olmasi ile dikkati ¢eken yeni bir altin zenginlesmesi belirlenmistir. Dolayisiyla bu cev-
herlesme alan1 Tiirkiye Maden Jeolojisi literatiiriinde yeni bir bilimsel kayit olugturacag: ve
ayni zamanda da ekonomik jeolojiye yeni ve farkli bir bakis agis1 kazandiracaktir. Calisma
alani, temelde metamorfik kayaglar ve bunlar1 kesen magmatik kompleks ve biitiin bu bi-
rimleri uyumsuzlukla 6rten geng sedimanter birimlerden olugmaktadir. Calisma alani i¢inde
gbzlenen magmatik kompleksi, Ust kretase-Paleosen yash granitoyitler olusturmaktadir. Bu
granitoyitleri, farkli mineralojik, petrografik 6zellikler sunan, siyenit, alkali-feldispat siye-
nit, monzonit, monzodiyorit, diyorit, kuvarsdiyorit gibi magmatik kayaclar olugturmaktadir
(Ketin, 1955; Seymen, 1981). Calisma alani i¢inde gozlenen granitoyitik kayaclar, tamamen
ve/veya ¢ogunlukla yogun bir alterasyona maruz kalmislardir. Granitoyitlerde, gbzlenen en
onemli alterasyon mineralleri ise farkli cevherlesme evrelerini karekterize eden kuvars, fliiorit
olusumlar1 yaygin kil minerallesmeleri olarak géze ¢arpmaktadir. Bu havzada gozlenen farkl
renkler ve farkli olusum evreleri isaret eden fluoritler, bolgedeki degerli element zenginles-
melerine neden olan ¢ozelti sistemleri ile iligkili bir alterasyon minerallerini ve/veya gang
minerallerini olusturmaktadir.

Caligma alani i¢indeki ana cevherlesme altin olusumlart ile tanimlanmaktadir. Degerli element
zenginlegsmelerine altere olmus granitoyitlerin i¢inde dissemine, stockwork, bu kayaglarin ki-
rik ve catlaklarint doldurur sekillerde bulunmaktadir. Ayrica ¢ok az miktarlarda baz metal siil-
flir minerallerine de rastlanmistir. Baska bir deyigle degerli element zenginlesmelerine, farkli
kristallenme evrelerinde olusmus kuvarslar ve/veya bazende fliiorittkuvarslar eslik ettigi goz-
lenmistir. Altin zenginlesmesi, yiizey drneklerinde 0,05- >6 (ppm) arasindadir. Yapilan sivi
kapanim petrografisi ve mikrotermometrik analizler ile en az yedi farkli kristallenme evresi,
hem kuvars hemde fliioritlerde rastlanmistir. Bu da bdlgedeki degerli metal olusumlarinin,
birden farkli olusum evrelerinden itibaren gelistigini ortaya koymaktadir.

Tiim bu ¢aligmalarin sonuglari birlikte degerlendirildiginde, Kirsehir-Bayimndir fliiorit olugum-
larinin ytiksek oranlarda altin iceriklerine sahip olduklar1 ve bu altin zenginlesmelerinin hidro-
termal-diistik siilfidasyonlu epitermal bir sistemden itibaren olustugu diistiniilmektedir.

Anahtar Kelimeler: Fluorite-altin, Kirsehir, hidrotermal, epitermal
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ABSTRACT

A new gold mineralization area with large reserves and high grades was discovered in the
fluorite mining in Kirsehir-Bayindir-Turkey. The new gold mineralization also will provide
a different approach to the economic geology of Turkey. The study area is characterized by
metamorphic rocks, a magmatic complex cross-cutting these lithologies and young sedimen-
tary units unconformably overlying the former ones. The magmatic complex consists of Upper
Cretaceous-Paleocene granitoids. These granitoids are represented by syenite, alkali-felds-
par syenite, monzonite and diorite, with different mineralogical and petrographical features.
The granitoids are commonly altered. The most important alteration minerals observed in the
granitoids are quartz that has formed at different crystallization stages, clay minerals, and
fluorite. In this study area, the fluorites that display different colors and represent different
crystallization stages form alteration minerals and/or gangue minerals that create solution
systems resulting in element envichments.

The main mineralization is characterized by gold occurrences in the study area. The gold en-
richment has structures of disseminated, stockwork, infilling in cracks and fractures in grani-
toids. Also very small amounts of base metal sulphide minerals are found in altered granitoids.
In other words, the gold mineralization formed together with quartz and/or fluorite+quartz,
has different crystallization stages. The values of gold enrichment in the altered rocks in surfa-
ca is between 0.05 to >6 ppm. At least seven crystallization/different stages are observed as a
result of fluid inclusion petrography and microthermometric analysis on both quartz-bearing
gold and fluorite. All these results show that the gold mineralization formed at more than one
crystallization stage.

When the results of all these studies are evaluated together, the fluorite deposits of Kirse-
hir-Bayindir include high grade of gold, and formed from a hydrothermal-low sulphidaton
epithermal system.

Keywords: Fluorite- gold, Kirsehir, hydrothermal-epithermal system

367



69. Tiirkiye Jeoloji Kurultay: 11-15 Nisan/April 2016 69" Geological Congress of Turkey

EUAS’IN ENERJI VE MADENCILIK SEKTORUNDEKI YERI
VE ONEMIi

Cumali Tastekin, Ebru Ata
EUAS Maden Sahalar: Dairesi Baskanligi, ANKARA
(ebru.ata@euas.gov.tr)

0z

2015 yili itibartyla 14,45 Milyar ton olan Tiirkiye Linyit Rezervinin, 7,585 milyar ton ile
%52’sini elinde bulunduran EUAS’a ait komiir sahalar1 Afsin-Elbistan Linyit Havzasi, Ka-
rapmnar-Ayranci Linyit Havzas1, Cayirhan Linyit Havzasi, Tekirdag-Merkez/istanbul Catalca
Linyit Havzasi ve Afyon-Dinar Linyit Havzas1’dir.

Ulkemiz linyit kaynaklarimizin yaklasik % 96’s1 % 20°’nin {izerinde kiil, % 57°si % 20’nin
iizerinde nem i¢ermekte olup, % 75>lik boliimiinii 2500 kcal/kg 1s1l degerin altinda olan diisiik
kaliteli linyitler olusturmaktadir. 3000 kcal/kg 1s1l degerin iizerindeki kaliteli linyitler ise % 6
gibi ¢ok diisiik seviyede bulunmaktadir. Diisiik 1s1l deger ve yiiksek nem ve kiikiirt oranindan
dolayi linyitlerimiz ancak termik santral yakiti olarak degerlendirilebilmektedir.

EUAS uhdesinde bulunan linyit rezervlerinin ortalama alt 1s1l degeri 1.398 Kcal/Kg’dir. Buna
gore bu havzalarin toplam termik potansiyeli 20.000 MW seviyesindedir. Bu potansiyelin bu-
giine kadar sadece 3.415 MW’1 projelendirilmig olup, bu santrallar i¢in ayrilan toplam rezerv
945 milyon ton, bu santrallarin elektrik tiretim potansiyeli ise 22 Milyar kWh/y1l seviyesin-
dedir.

Yerli linyite dayali termik santral yatirimlar: 1981-2000 yillari arasindaki 20 yillik donemde
yogunlagmistir. Bu dénemde yapilan santrallarin toplam kurulu giicti 5.440 MW olup, 2000-
2010 arasindaki 10 yilda yapilan santrallarin toplam kurulu giicii ise 1.895 MW’dir. Halen
yapim asamasinda olan 6zel sektore ait kurulu gii¢ 1.280 MW ’tir.

2014 sonu itibartyla, elektrik iiretimi igcindeki ithal dogalgaz payinin %48 olmasina karsin
yerli komiiriin (tagkomirii+ linyit) pay1 %16 seviyesine gerilemistir.

Ulkemizin kalkinmasi ve bu kalkinmanin siirdiiriilebilirligi acisindan yerli dogal kaynaklardan
yararlanilmasinin bir zorunluluk oldugu dikkate alindiginda, dogal kaynaklarimizdan biri olan
komiir en giiglii sekilde 6ne ¢ikmaktadir.

Enerjide disa bagimliligi azaltmak, cari agigin azaltilmasini saglamak ve elektrik enerjisi iire-
timinde fiyat istikrarini saglamak icin EUAS 1 elinde bulunan bu linyit rezervlerinin bir an
once yeni yatirim ve finans modelleri ile harekete gegirilmesi biiyiikk 6nem arz etmektedir.

Anahtar Kelimeler: EUAS, yerli kaynaklar, arz giivenligi
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ABSTRACT

Having 7.585 billion tons of reserve, accounting for 52% of 14.45 billion tons of Turkish
Lignite Reserve, EUAS owns Afsin-Elbistan Lignite Basin, Karapinar-Ayranct Lignite Basin,
Cayirhan Lignite Basin, Tekirdag-Merkez/Istanbul Catalca Lignite Basin and Afyon-Dinar
Lignite Basin by 2015.

Approximately 96% of our countrys lignite reserves has ash percentage over 20%, 57% of
them has humidity percentage over 20%, and 75% of them are low quality lignite reserves with
2,500 Kcal/Kg LHV (lower heating value). The reserves having LHV over 3,000 Kcal/Kg is as
low as 6% of them. Because of its low heating value and high humidity, our lignite could only
be used as power plant fuel.

The lignite reserves owned by EUAS has average LHV (lower heating value) of 1,398 Kcal/Kg.
In accordance with this the total thermal power plant potential of these lignite basins is about
20,000 MW. Only 3,415 MW of this potential has been used in the plant designs and the reserve
designated for these plants is 945 million tons, and the electric power generation capacity of
them is 22 billion kWh/year.

The investments for thermal power plants designed for local lignite fuels have been increased
in 20 year period between 1981 and 2000. The total installed capacity of plants constructed
in this period is 5.440 MW, and the total installed capacity of plants constructed in 10 year
period between 2000 and 2010 is 1.895 MW. The installed capacity of private sector s plants
in construction is 1.280 MW.

By the end of 2014, as the percentage of natural gas in the total electric generation has been
48%, the percentage of lignite has been decreased to 16% level.

Since our country’s development and continuation of this development the use of our natural
reserves is compulsory, the use of coal as one of our natural resources is being more essential,
having priority.

1o decrease our dependence on imported energy, to achieve a decrease in our countrys cur-
rent debt and provide price stability in generation of electrical energy, to start using of the
lignite reserves owned by EUAS by means of new financial and investment models as soon as
possible is very essential.

Keywords: EUAS, local resources, energy supply liability
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KD Karadeniz Tektonik Birimi i¢inde yeralan ve Avliyana koyti, Torul, Glimiishane’de bulu-
nan Avliyana antimonit (Sb) cevherlesmesi iist Kretase tlirbiditik serisi icinde ve Geg¢ Eosen
kuvars-monzonitik kayaclarla iliskilidir. Calisma sahasinda, temel kayaclar metamorfize ol-
mamig granitik pliitonlardan olusur. Bu kayaclar uyumsuz olarak Erken-Orta Jura yaslh vol-
kano-klastik kayaclar tarafindan iizerlenir ve iiste dogru Ge¢ Jura ve Erken Kretase masif
karbonat platformu gelir. Bu karbonat platformunu uyumlu olarak tabanda kumlu kiregtasi
ile baslayan ve iiste dogru kirmizi pelajik kiregtaglarina gecen daha sonra ise kumtasi, siltta-
s1, marn ve kiregtagindan olusan tiirbiditik seri orter. Tiim birimler Ge¢ Kretase sokulumlari
tarafindan kesilir. Ge¢ Kretase volkanik ve/veya sedimanter kayaclar Eosen volkanik ve vol-
kani-klastik kayaclar tarafindan agisal uyumsuzlukla ortiiliir ve yine benzer yash kalk-alkalin
granitoidler tarafindan kesilirler. Avliyana Sb cevherlesmesi ve yakin ¢evresinde, porfiri (?),
skarn ve epitermal pek cok maden yatagi bulunmaktadir. Baskin olarak KB-GD dogrultulu
tektonik hatlar tarafindan kontrol edilen Avliyana Sb cevherlesmesi genellikle kuvars-anti-
monit damarlarindan olugsmakta olup, bosluk dolgusu seklindedir. Petrografi ve XRD c¢alis-
malarinda illit, serizit, az muskovit, barit, kalsit, feldispat, kuvars, epidot mineral parajenezi
tespit edilmistir. Bu ¢alismanin amaci cevherlesmeye katki veren akigkanlarin kékeninin ve
fizikokimyasal 6zelliklerinin arastirilmasidir. Bu maksatla, antimonit cevherlesmesiyle iliskili
kuvars ve baritlerdeki sivi kapanimlar mikrotermometrik metotla incelenmistir. Ayrica antimo-
nit, kuvars, barit ve kalsitin izotopik bilesimleri analiz edilmistir.

Alterasyon iiriinii kuvarslardaki sivi kapanimlarin homojenlesme sicakligi (Th) araligi 150 ile
380 °C arasindadir. Bu homojenlesme sicakligi, kuvarslarin ge¢ hidrotermal siiregte hidroter-
mal soliisyonlarla olustuguna isaret etmektedir. Alterasyon zonu ve antimonit cevherlesmesiy-
le iligkili kuvarslardaki sivi kapanimlarin son buz ergimesi (Tm-ice) degerleri -15 ile -0,2 °C
arasinda degismektedir. Tm-ice degerlerine gore alterasyonla iligkili sivi akiskanlarin tuzlulu-
gu % 0.17-3.67 NaCl esdegeri olarak belirlenmistir. Akigkanlarin diigiik tuzlulugu akiskanlarin
meteorik kokence baskin olacagini gostermektedir. Bununla birlikte bu meteorik akigkanlarin
derinlere ulagmasi ile Avliya Pliitonu tarafindan 380 °C’ye kadar 1sitilmis olabilecegini gos-
termektedir. Isitilmis meteorik akiskanlar pliiton ve pliitonun sokulum yaptig1 yan kayaclar
icinde hidrotermal alterasyonun gelismesine neden olmustur.

Izotopik calismalar kapsaminda, segilmis &rneklerin bir kismi 6giitiilmiis ve elenmistir. Yakla-
stk 40-60 mesh boyuttaki siilfid mineralleri izotop ¢aligmalar1 i¢in ayrilmistir. Taneler ultraso-
nik olarak alkol iginde temizlenmis ve binokiiler mikroskop altinda % 99°dan yiiksek saflikla
elle secilmislerdir. 5 adet d6rnekte siilfid ve 2 drnekte siilfat minareli siilfiir isotoplar1 i¢in analiz
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edilmistir. Sb cevherlesmesine ait siilfidlerin 5**S verileri %o -0,2 ile 2,3, stifatlarin ise %o 13,6
ile 14,1 arasinda degismektedir. Oksijen ve hidrojen izotop bilesenleri damarlardaki kuvars,
serisizit, feldispat ve baritlerden 6l¢iilmistiir. Silikat ve baritlerdeki O verileri %o 8,0 ile 17,8
arasinda degisim gostermektedir. D verisi ise %o -90 ile -175 arasinda degismektedir.

S1vi kapanim ve S, O ve H durayli izotop verileri dikkate alindiginda; cevher olusturan akis-
kanlarin meteorik sularca baskin oldugu, antimonitteki siilfiirlerin magmatik siilfiirle birlikte
yankayagclardaki siilfiir minerallerinden tiiremis olabilecegini sonucuna varilmigtir.

Anahtar Kelimeler: Antimonit cevherlesmesi, maden yatagi, durayli izotop, sivi kapanim,
Gilimiishane

Bu ¢alisma TUBITAK 3001 Baslangic Ar-Ge programu tarafindan 113Y382 Proje Numarasi ile destek-
lenmistir.
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ABSTRACT

Avliyana antimonite mineralization located in the Avliya Village, Torul, Giimiishane Provence
on the NE Black Sea Tectonic Unit are in the Upper Cretaceous turbiditic series and related
to quartz-monzonitic rocks of Late Eocene. The study area is hydrothermally altered and ba-
sement rocks of the area consist of unmetamorphosed granitic plutons. These rocks are uncon-
formably overlain by an Early to Middle Jurassic volcaniclastic unit, which passes upward
to the Late Jurassic and Early Cretaceous massive carbonate platform. The Late Cretaceous
clastic unit begins with sandy limestones at the bottom and grades upward to red pelagic
limestone and then a turbiditic series consisting of sandstone, siltstone, marl and limestone,
conformably overlay this carbonate platform. All these units were cross cut by Late Creta-
ceous intrusions. The Eocene volcanic and volcaniclastic rocks overlie the Late Cretaceous
volcanic and/or sedimentary rocks with an angular unconformity and intruded by calc-alka-
line granitoids of similar age. There are many ore deposits, such as porphyry (?), skarn and
epithermal deposits in near vicinity of Avliyana antimonite mineralization. The Avliyana Sb
mineralization, which is dominantly controlled by NW-SE-striking tectonic lines, is usually
composed of quartz—stibnite veins with open space filling structure. In the petrographic and
XRD studies, illite, sericite, few muscovite, barite, calcite feldspar, quartz, epidote mineral
paragenesis is determined. The aim of this study is to determine the origin and physicochemi-
cal conditions of fluids that contribute to the mineralization. For this purpose, individual fluid
inclusions in quartz and barite from veins accompanying antimonite mineralization were exa-
mined by microthermometric techniques. Also the isotopic compositions of antimonite, quartz,
barite and calcite were analyzed.

The range of homogenization temperature (Th) values of the fluid inclusions in quartzs, pro-

ducts of alteration, is between 150 and 380 °C. This Th value indicates that the quartz formed
via hydrothermal solution as late hydrothermal process. The last ice melting (Tm-ice) values of
fluid inclusions in quartzes belonging to the alteration zone and the antimonite mineralization

changes between -15 and -0.2 °C. According to the Tm-ice values, the salinity of hydrothermal
fluids that is responsible for the alteration is also determined as 0.16-3.67 % NaCl equivalent.

The low salinity of the fluids indicates that the fluids would be dominantly meteoric in origin.

However, these meteoric fluids heated up approximately to 380°C by magma of Avliyana Plu-

ton via deep circulation. The heated meteoric fluids caused the hydrothermal alteration in the

pluton and surrounding rocks which pluton was intruded.

In scope of isotopic studies, part of the selected samples were crushed and then sifted. Indi-
vidual sulfide minerals with the grain size of approximately 40—60 mesh were extracted for
isotopic analyses. The grains were ultrasonically cleaned in alcohol and then handpicked to
a purity of more than 99% under binocular microscope. A representative suite of 5 sulfide and
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2 sulfate mineral separates were analyzed for sulfur isotopes. The overall 6**S data of sulfides
from the antimonite deposit show a range of -0.2 to 2.3%o for sulfide and 13.6 to 14.1%o for
sulfate. Oxygen and H isotopic compositions were measured for quartz, sericite, feldspar and
barite from the veins were also analyzed. 6'°0 data of silicate and barites show a range of 8.0
to 17.8%o. 0D data shows -90 to -175%o).

Considering fluid inclusion and stable isotope data such as S, O and H, low homogenization
temperatures and low salinities, suggest an ore-forming fluid dominated by meteoric water
and the sulphur in antimonite originated from magmatic sulphur contribution and sulphide
minerals in the country rocks.

Keywords: Antimonite mineralization, ore deposit, stable isotope, fluid inclusion, Giimiigshane

This study was partially supported by TUBITAK 3001 Beginning R & D program with Grant Number
113Y382.

373



69. Tiirkiye Jeoloji Kurultay: 11-15 Nisan/April 2016 69" Geological Congress of Turkey

GUNEYKOY VE CEVRESINDEKI KALINTI ALTINLI
ARSENOPIRIT CEVHERLESMELERININ MADEN JEOLOJiSI
ACISINDAN INCELENMESI

Alaaddin Vural®, Taner Unlii®

*Giimiishane Universite, Miihendislik ve Doga Bilimleri Fakiiltesi, Jeoloji Miihendisligi
Béliimii, Baglarbasi, Giimiishane

bAnkara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, Besevler, Ankara
(alaaddinvural@hotmail.com)

0z

Bu calisma kapsaminda Giineykdy (Esme, Usak) ve yakin ¢evresindeki Menderes Masifi’ne
ait metamorfik kayaclar i¢inde gdzlenen kuvarshi arsenopirit damar/damarciklarindaki altin
zenginlesmeleri jeolojik, mineralojik-petrografik ve kokensel acidan incelenmistir. Sahada
toplam 11 adet kalint1 halindeki arsenopirit damari incelenmistir. Altinli cevherlesmeleri, ma-
sif arsenopirit damarlarindan ve kuvars damar ve damarciklarinda gelismistir. Tiim cevherles-
melerin Menderes Masifi’ne ait ince taneli gnayslarda, bazen sistozite ile uyumlu, bazen de
keser konumda ve Gilineykdy’iin K/KB ve GB’sin da gelistigi gozlenmistir.

Cevherlesmelerin etrafinda belirgin bir alterasyona rastlanmamis olmakla birlikte, yer yer dar
bir altere zon gelisimi gozlenmistir. Arsenopirit ve arsenopiritli kuvars damarlarindan, ayri-
ca bu damarlarin bulundugu yan kayaglardan petrografik, cevher mikroskobisi, sivi kapanim,
tiim kayag ve durayli izotop amagli 6rnekler alinmistir. Yapilan petrografik incelemelerde yan
kayagtan damar kalintisina dogru biyotit miktarinda azalma gozlenirken, alkali feldispat ve
kuvars miktarinda 6nemli artiglar goriilmektedir. Kuvarslar iri ve dalgali sonme gostermekte,
ayrica bol miktarda klorit, serizit ve muskovite, az oranda granatlara da rastlanmaktadir. Cev-
herli 6rneklerde az oranda turmalin ve zirkon mineralleri rastlanmaktadir.

Cevher mikroskobisi ¢aligsmalarinda yar1 6z sekilli, 10-500 mikron tane biiyiikliigiinde arseno-
pirit, arsenopiritlerin alterasyon {iriinii olarak skoroditlesmeler, pirit, sfalerit, daha az markazit
ve ¢ok az oranda rutil-anatas grubu mineraller izlenmistir. Jeokimyasal analizlerde 32,4-41
ppm Au, 17-21 ppm Ag, 30 ppm civarinda Sb degerleri elde edilmistir. Masif arsenopiritler-
deki altin miktarinin 80 ppm’i astigi, skoroditlesmis arsenopiritlerdeki altin miktar1 ise 90
ppm’in iizerine kadar ¢iktig1 gérillmiistiir.

Elde edilen tiim veriler ve yapilan sivi kapanim calismalar1 degerlendirildiginde, sahadaki
masif arsenopirit cevherlesmelerinin 550-560° C sicaklikta pnomatolitik-hidrotermal kdkenli
ve granitik sokulumlarla iliskili oldugu, sahanin kuzeyinde kuvars damar ve damarciklardaki
cevherlesmelerin ise bakiye magmanin son iiriinlerinin ince taneli gnays i¢indeki zayif zonlara
mobilizasyonu ile olustugu kanaatine varilmistir.

Anahtar Kelimeler: Altin, arsenopirit, sivi kapanim, durayli izotop

Bu ¢alisma Yiiksek Lisans Tezinin bir pargasi olup, kismi olarak Maden Tetkik ve Arama Genel Mudiir-
liigl (Ankara) tarafindan desteklenmistir.
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ABSTRACT

In the scope of this study, gold enrichment in quartz-arsenopyrite vein and veinlet seen in the
Menderes Massif' s metamorphic rocks outcropping in Giineykoy (Esme, Usak) and its vicinity
were investigated in terms of geology, mineralogy-petrography and genesis. Totally 11 residu-
al arsenopyrite veins were investigated in the area. Gold-bearing mineralization consists of
massive arsenopyrite vein and quartz vein and veinlets. All mineralizations are observed in the
fine-grained gneisses belonging to the Menderes Massif in N/NW and SW of Giineykéy, which
occur sometimes compatible with the schistosity, or sometimes cross-cutting.

However a distinctive alteration was not seen around the mineralizations, sometimes a narrow
alteration zones near the mineralizations were observed. For the purpose of petrographical,
ore microscopy, fluid inclusion, whole rock and stable isotope studies, samples were collected
from both arsenopyrite and arsenopyrite-bearing quartz veins and also wall rocks of minera-
lizations. In petrographical investigations, from wall-rock to residual vein, while it was obser-
ved a decrease in the amount of biotite, the amount alkali feldspar and quartz were found to
have increased. Quartz is coarse-grained and shows wavy-extinction, and plenty of chlorite,
sericite and muscovite, and lesser garnet are also present. Little tourmaline and zircon are
also observed in ore-bearing samples.

In ore microscopy studies, 10-500 micron grain sized of subhedral arsenopyrite, alteration
products-scoroditization of arsenopyrite, pyrite, sphalerite, less marcasite, and very small
amounts of rutile-anatase group minerals were observed. In geochemical analysis, 32.4-41
ppm Au, 17-21 ppm Ag, approximately 30 ppm Sb values were detected. It was seen that the
amount of gold in massive arsenopyrites exceed 80 ppm, and the amount of gold in skoroditi-
zated arsenopyrites exceed to be up over 90 ppm.

When all the data obtained were evaluated, it was concluded that massive arsenopyrite minera-
lizations in the area were pneumatolitic-hydrothermal originated in 550 to 560 °C and were re-
lated to granitic intrusions, as for the mineralization in quartz vein and veinlet in the north, they
were end products of residual magma which mobilized into weak zones of fine grained gneiss.

Keywords: Gold, arsenopyrite, fluid inclusion, stable isotope

This study is part of a master s thesis and it was partially supported by General Directorate of Mineral
Research and Exploration (Ankara, Turkey)
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Bu ¢alisma kapsaminda, Canakkale Ili Bayramig ilgesinin giineyinde (Kisacik altin cevher-
lesmesi) ve kuzeyinde (Kuscayiri-Kartaldag: altin cevherlesmesi/zenginlesmesi) yeralan alte-
rasyon sahalarindaki altin cevherlesmeleri/zenginlesmeleri arastirilmistir. Calisma sahasinin
temelinde Ezine Zonu mikasistleri ve ofiyolitik kayaglar yer almaktadir. Tersiyer dncesi bu
birimler, Tersiyer ve sonrast yasl Pliitonik kayaclar tarafindan kesilmekte, volkanik ve se-
dimanter kayagclar tarafindan ortiilmektedir. Bayramic ve ¢evresindeki altin zenginlesmeleri;
cogunlukla altere volkanik kayaglar i¢inde goriilmiistiir.

Altin zenginlesmelerinin olusum kosullarinin, cevherlesme tiplerinin, kékenlerinin arastiril-
masina yonelik olarak mineraloji-petrografi, alterasyon ¢alismalar1 gergeklestirilmis, sahadaki
kayaglara ait ana oksit, iz element ve nadir toprak element (NTE) analizleri yapilmis, sivi
kapanim ve kiikdirt izotop ¢aligmalar1 gerceklestirilmigtir.

Jeokimyasal veriler degerlendirildiginde; magmatik kayaglarin, kalkalkali bir egilim gdsteren
subalkali bilesime sahip oldugu goriilmiistiir. iz ve nadir toprak element icerikleri; kayaglarin
koken magmasinin adayay1 ve carpigma iliskili bir ortama ait olduguna isaret etmekte, kayac-
lar1 olusturan ilksel magmanin kitasal kabuktan gegisi sirasinda kirlenmis ve hibrid bir karak-
ter kazanmis olan litosferik mantodan tiiredigini gostermektedir. Sahadaki cevherlesmelerin
ise bu magmatik kayaglarla iligkili oldugu tespit edilmistir.

Altin zenginlesmelerinin olugum sicakliklarinin 190°C-290°C arasinda degistigi, tuzlulugun
% 0-7 NaCl esdegerinde oldugu, kiikiirt izotop degerlerinin ¢ogunlukla sifira yakin oldugu
tespit edilmistir. Dolayisiyla sahadaki altin zenginlesmelerinin epitermal tip zenginlesmeler
oldugu tespit edilmistir. Ayrica sahadaki altin zenginlesmelerinde 300°C-370°C arasinda degi-
sen olugum sicakliklarinda ve % 27.33-31.19 NaCl esdegeri tuzlulukta ikinci bir yogunlagma
goriilmiis, bu yogunlagmanin sahadaki altin zenginlesmelerinde epitermal tip altin zenginles-
melerine, derin damar tip altin zenginlesmelerinin de eslik ettigi sonucuna varilmistir.

Anahtar Kelimeler: Maden jeolojisi, jeokimya, epitermal altin yataklari, Bayramig

Bu c¢alisma Doktora Tezinin bir pargasi olup, kismi olarak Maden Tetkik ve Arama Genel Mudiirligii
(Ankara) tarafindan desteklenmistir.
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ABSTRACT

In the scope of this study, the gold mineralizations in Bayrami¢ (Canakkale) and its near vici-
nity were investigated. In the study area, the micaschists and ophiolitic rocks of the Ezine zone
occur as the basement rock units. These pre-Tertiary units are cut by Tertiary and post-Tertiary
plutonic rocks and covered by volcanic and sedimentary rocks. The gold mineralizations in the
Bayramig and surrounding areas are observed mostly within the altered volcanic rocks.

For the conditions of occurrence of gold mineralization, ore types and their origins, the mi-
neralogical/petrographical and alteration studies have been carried out. Major oxide, trace
element and rare earth element (REE) analyses and fluid inclusion and S isotope studies have
been conducted.

As a result of the studies, it has been detected that the magmatic rocks have subalkaline com-
position showing a calc-alkaline tendency. Trace and rare earth element contents suggest that
these rocks have derived from magma generated at island arc- and collision-related setting.
This magma during passing through continental crust was contaminated and gained a hybrid
character as the lithospheric mantle originated magma which the mineralizations have been
related to these magmatic rocks.

It has been deduced that the occurrence temperatures of gold mineralizations change between
190°C and 290°C, salinity 0-7 % NaCl and S isotope values are mostly near zero. Consequent-
ly, the gold occurrences in the area are epithermal type mineralizations. In the study area, the
occurences temperatures are also 300°C-370°C and the salinity is 27.33-31.19 % NaCl values
thought to be due to contemporaneous deep vein type gold mineralizations.

Keywords: Ore deposits, geochemistry, epithermal gold deposits, Bayramig

This study is a part of PhD thesis and it was partially supported by General Directorate of Mineral Re-
search and Exploration (Ankara, Turkey)
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Sivas kuzeyinde farkli zamanlarda ve kosullarda baskalasima ugramis metamorfik kayaclar,
tektonik dilim ve bloklar halinde Geg Kretase yasl y1gisim karmasigi (Izmir-Ankara-Erzincan
Kenet Zonu) igerisinde yiizeylemektedirler. 40Ar/39Ar radyometrik tarihlendirme yontemiyle
metamorfik kayaclara ait amfibol, muskovit ve fengit minerallerinden Orta - Ust Jura’dan bas-
layip Ust Kretase’ye kadar degisen yaslar elde edilmistir.

Orta - Ust Jura yash metamorfitler, amfibolit ve epidot amfibolit fasiyesinde baskalasima ug-
ramig olup, baslica amfibolit, epidot-amfibolit, granat mikagist ve mermerlerden olugmaktadir.
Bu metamorfitler yitimle iligkili dolerit dayklar1 tarafindan kesilmektedirler. Alt Kretase bas-
kalasim yasi, serpantinit ve camurtagi hamuru i¢inde yer alan lavsonit igeren mavigist blogun-
dan elde edilmistir. Ayn1 hamur i¢inde mavisist bloklarina ilaveten amfibolit, fillat ve mermer
bloklar1 tespit edilmistir. Orta - Ust Jura ve Alt Kretase yasli metamorfik kayaclarin minera-
lojik ve dokusal 6zellikleri, bu kayaglarin 6nce epidot-amfibolit/amfibolit fasiyesi kosullarin-
da, daha sonra ise mavisist fasiyesi kosullarinda baskalagimdan etkilendiklerini gostermistir.
Jeokimyasal olarak amfibolitik kayaglarin protolitlerinin, N-MORB, E-MORB, OIB ve IAT
olmak tizere farkli manto kaynak alanlarindan tiiredikleri tespit edilmistir.

Ust Kretase yash metamorfitler amfibolit fasiyesi kosullarinda baskalasima maruz kalmis bas-
lica mermer, kalksist, mikasist, kuvarsit ve amfibolitlerden olusmaktadirlar. Bu metamorfit-
lerin baskalasim yaslar1 ve litolojik 6zellikleri, ¢alisma alaninin giineyinde yer alan Kirsehir
Masifi’yle (Akdagmadeni Masifi) benzerlik sunmaktadir. Dolayisiyla, bu metamorfitlerin yi-
gisim karmasigi igerisine tektonik olarak aktarilmig, Kirgehir Masifi’ne ait dilimler oldugu
diistiniilmektedir.

Mevcut verilere gore Orta — Geg Jura ve Erken Kretase donemlerinde okyanus i¢i yitim siireg-
lerinde olusan bu metamorfik kayaglar ile Ust Kretase yasli Kirsehir Masifi benzeri kayaclar,
Geg Kretase doneminde y1gi1s1m karmasigi icerisine aktarilmistir.

Anahtar Kelimeler: 40Ar/39Ar tarihlendirmesi, Jura, Kretase, metamorfizma, yigisim kar-
masig1

Bu bildiri TUBITAK 112Y 123 nolu proje kapsaminda desteklenmistir.
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ABSTRACT

The metamorphic rocks having different ages and various metamorphic facies are located as
blocks and tectonic slices in the Late Cretaceous accretionary complex (lzmir-Ankara-Erzin-
can suture zone) in the northern Sivas. The 404r/39Ar dating method on amphibole, musco-
vite and phengite from metamorphic rocks yielded different ages ranging from Middle-Upper
Jurassic to Upper Cretaceous.

The Middle-Late Jurassic metamorphic rocks are characterized mainly by amphibolite and
epidote-amphibolite facies conditions and they consist of amphibolite, epidote-amphibolite,
garnet-micaschist and marbles. These metamorphic rocks are crosscut by the subduction- re-
lated dolerite dikes. The Lower Cretaceous metamorphic age is obtained from lawsonite- be-
aring blueschist block which is located in the serpentinite and mudstone matrix. In addition
to the blueschist blocks, amphibolite, phyllite and marble blocks are also common in the same
matrix. Mineralogical and textural characterics of the Middle-Late Jurassic and Early Cre-
taceous metamorphic rocks suggested that they were firstly metamorphosed in epidote-amp-
hibolite/amphibolite facies and then they were subjected to the blueschist facies conditions.
Geochemistry of the amphibolitic rocks indicates different mantle sources which are N-MORB,
E-MORB, OIB and IAT.

The Late Cretaceous metamorphic rocks, which were metamorphosed under the amphiboli-
te facies conditions, consist mainly of calcschist, micaschist, quartzite and amphibolite. The
metamorphism age and lithological characteristics of these metamorphic rocks suggest that
these rocks exhibit similarity to the Kirsehir Massif (Akdagmadeni Massif) that is located to
the south of the study area. These metamorphic rocks, which were interpreted to be a part of
the Kirsehir Massif, were tectonically incorporated into the accretionary complex.

The Middle-Late Jurassic and Early Cretaceous metamorphic rocks, which were occurred in
the subduction processes, and the Upper Cretaceous aged the Kirsehir Massif-like rocks were
incorporated into a Late Cretaceous accretionary complex.

Keywords: 404r/39A4r dating, Jurassic, Cretaceous, metamorphism, accretionary complex

This study was funded by TUBITAK project 112Y123.
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Kaya sevlerinin tasarimi, insast, iyilestirilmesi ve bakimi her zaman yer miihendisliginin en
onemli ilgi alanlarindan biri olmustur. Ozellikle son yirmi y1lda ¢ok derin acik isletmelere, ka-
yalik yamagclarda yerlesimlere, otoyol, demiryolu ve baraj gibi biiylik mithendislik yapilarina
duyulan gereksinimdeki artig kaya sevlerinin durayliligina dikkatleri ¢cekmektedir. Sev duray-
sizliklarinin mekanizmasinin anlagilmasi, analizi ve denetimiyle ilgili yaklasim ve yontemle-
rin gelismesi, yerbilimcilerin ve mithendislerin katkilarini i¢eren disiplinler arasi ¢abalarin bir
sonucudur. Uygulamali jeoloji alaninda ¢alisanlarin 6nemli bir boliimii, 19. ve 20. yiizyillarda
sev hareketi tiirlerinin ve ilgili siire¢lerin anlagilmasi yoniinde olduk¢a 6nemli katkilarda bu-
lunmuslardir. 60’11 yillarin basinda geng bir bilim ve miithendislik dali olarak “Kaya Mekanigi
ve Kaya Miihendisligi”nin Diinya genelinde giderek yayginlasmasiyla, kaya sevleri agisindan
yontemsel olarak mevcut belirsizlikler giderek netlesmeye baglamis ve kaya sevlerinin dav-
ranigl, analizi ve iyilestirilmesi konularinda kuramsal, deneysel ve sayisal hususlarla ve yon-
temlerle ilgili 6nemli ilerlemeler kaydedilmistir. Kaya mekanigindeki deneysel ve kuramsal
yeniliklerin 20. yiizyilin son dénemlerinde hizla gelisen bilgisayar teknolojisiyle, giincel mii-
hendislik jeolojisi yaklagimlariyla ve ¢agdas jeoteknik veri toplama-degerlendirme yontem-
leriyle biitiinlesmesi sonucunda, karmasik kaya sevi duraysizligi sorunlarinin modellenmesi,
anlagilmast ve ¢oziimii yeni boyutlara ulagmistir. Kaya sevlerinin tasariminda ve kazisinda
miihendislik jeolojisi girdileri dncelikli bir gereksinim olup, miithendislik jeolojisi modeli sev
tasariminin temelini olusturur. Bu model; litoloji, siireksizliklerin geometrik dagilimlar ve
bozunmanin derecesi gibi mithendislik jeolojisi girdileri ve hidrojeolojik model gibi baglica
dort faktorii esas almakta olup, 6zellikle duraysizlik modeli malzeme davranisi ve su basing-
larinin yani sira, deprem vb. gibi potansiyel dis kuvvetlere iligkin 6neriler saglar. Bu bildiride;
oncelikle sev durayliliginin éneminin giiniimiizde giderek artma nedenleri {izerinde kisaca
durulduktan sonra, kaya sevlerinin duraylilig1 agisindan miihendislik jeolojisinin girdileri ve
iglevleri, mithendislik jeolojisi ve kavramsal hidrojeoloji modellerinin kaya sevlerinin duray-
lilig1 agisindan 6nemi ana hatlariyla degerlendirilecek ve kaya sev duraylilifi analizlerinde
kullanilan yontem ve yaklasimlarin avantajlari ile sinirlamalart tartisilacaktir. Son bdliimde
ise, kaya sevleriyle ilgili ¢aligmalara iliskin glincel durum ile gelecege yonelik egilimler ana
hatlarryla sunulacaktir.

Anahtar kelimeler: Kaya sev durayliligi, miithendislik jeolojisi, kaya mekanigi, klasik analiz
yontemleri, sayisal yontemler
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IMPORTANCE OF ENGINEERING GEOLOGY IN ROCK
SLOPE STABILITY, METHODS, THEIR ADVANTAGES AND
LIMITATIONS, CURRENT TRENDS
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ABSTRACT

The design, construction, remediation and maintenance of rock slopes have always been one
of the important areas of interest in geo-engineering. Particularly, in the last two decades,
increasing demand for ultra-deep open pits, settlements on hilly rocky grounds and large en-
gineering constructions, such as expressway, highway, railway and dam resulted in more at-
tention to be paid to rock slope stability. Progresses in understanding, analysis and control
of slope instabilities have been the result of interdisciplinary efforts involving earth scientists
and engineers. Most of the major practitioners in applied geology in the 19th and 20th centu-
ries have contributed significantly to understanding of slope movement types and associated
processes. With the beginning of world-wide use of “Rock Mechanics and Rock Engineering”
as a young science and engineering discipline in early 19605, existing uncertainties associ-
ated with rock slopes have been clarified and some significant developments on theoretical,
experimental and numerical aspects for behaviour, analysis and stabilization of rock slopes
have been achieved. Integration of the experimental and theoretical developments in rock
mechanics and rock engineering with the computer technology well developed at the end of
20th century and recent engineering geological approaches and modern geotechnical data
collection techniques provided new horizons for understanding, modelling and solution of
complex rock slope stability problems. The input from engineering geology is a pre-requisite
to design and construction of rock slopes and a comprehensive engineering geological model
is absolutely a fundamental to any slope design. This model is based on four main factors such
as lithology, geometrical distribution of discontinuities and weathering grade as engineering
geological inputs and hydrogeological model, and provides recommendations particularly on
the mode of failure, material behaviour, water pressures and potential external forces such as
due to earthquakes. In this paper; first the reasons why the importance of rock slope stability
increases will be briefly given, then the importance of engineering geological and conceptu-
al hydrogeological models in rock slope stability will be evaluated and the advantages and
limitations of the methods and approaches used in rock slope stability assessments will be
discussed. In the final part, the current and near future trends related to stability of rock slopes
will also be described.

Keywords: Rock slope stability, engineering geology, rock mechanics, conventional methods
of analysis, numerical methods

385



69. Tiirkiye Jeoloji Kurultay: 11-15 Nisan/April 2016 69" Geological Congress of Turkey

JEOLOJIK, SONDAJ VE JEOFIiZiK VERILER
KULLANILARAK iZMiR KORFEZI CEVRESININ
SISMIK -MUHENDISLIK ANAKAYASI VE ZEMIN

OZELLIKLERININ INCELENMESI

Mustafa Akgiin®, Hasan Sézbilir®, Giirkan Ozden¢, Ozkan Cevdet Ozdag?,
Eren Pamuk®, Umit Biiyiikboyaci®
“Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeofizik Miih. Bol.
Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miih. Bél.
*Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, jn.saat Miih. Bol
“Dokuz Eyliil Universitesi Rektorliigii
*Maden Tetkik Arama Lzmir Bélge Miidiirliigii jeoloji Etiitleri Bas Miih.
(cevdet.ozdag@deu.edu.tr)

0z

Yap1 yapilacak alanlara 6zgiin olarak Deprem-Zemin-Yap: ortak etkilesimi tanimlanirken,
yap1 yapilacak alan i¢in zemin ile miihendislik ve sismik anakaya &zelliklerinin tanimlan-
mas1 gerekir. Bu tanimlamalar yapilirken de, sismik anakaya {ist seviyesi ile zemin yiizeyi
arasinda kalan ortami olusturan tabakalarin kalinliklar1 ve derinlikleri ile Young Modiilii (E),
Makaslama Modiili (G), kohezyonu (c), igsel siirtiinme agis1 (@), birim hacim agirlig1 (y)
ve poisson oran (p) degerleri temel aliir. Bununla beraber sismik anakaya ile zemin yiizeyi
arasinda kalan tabakalarin ara yiizeylerinin 2D dagilim1 da 6nem tasir. Sonug olarak, yeraltina
ait tim bu parametrelerin yanal ve diisey yonlerdeki degisimleri sonucunda, hem miihendislik
anakaya {ist seviyesindeki hem de zemin yiizeyindeki deprem ivme zaman kayitlariin siiresi
ile genlik-frekans degerlerinde degisimler olusur. Bu degisimlerin 6nemi, deprem ivme spekt-
rumlarinda bazi frekanslarda genlik degerlerin bilyiimesi veya kiiglilmesi olarak tanimlanir. Bu
calismada, Jeoloji, jeoteknik, sondaj ve jeofizik ¢alisma sonuclarinin ortak degerlendirilmesi
ve yorumlanmasi sonucunda Izmir Kérfezi Cevresi zeminlerinin sismik ve miihendislik ana-
kayalari ile zemin 6zellikleri tanimlanmistir. Jeolojik ¢aligmalarla beraber derinligi 30-300 m.
arasinda degisen zemin sondajlar1 ile derin amaglh (750-1000 m.) acilmis jeotermal sondaj
sonuglar1 ortak yorumlanarak diisey yonde jeolojik tanimlamalar yapilmistir. Bununla bera-
ber, mikrotremor tek istasyon ve dizin dl¢limleri, ¢ok kanalli yiizey dalgalari analizi, 6zdireng
tomografi, diisey elektrik sondaj ve mikrogravite jeofizik ¢aligmalar1 da gerceklestirilmistir.
[zmir Kérfez gevresinde, S dalga hizi degeri 3000 m/s.den daha biiyiik olan sismik anakayanin
ortalama derinligi 1200 m. ve jeolojik olarak ta Menderes Masifi’nden olustugu kabul edilmis-
tir. Mithendislik anakayasi ise Bornova Karmasig1 formasyonundan olusmakta ve kendi iginde
S dalga hiz1 800 ve 1200 m/s. olarak iki farkli ortama ayrilmaktadir. Zemin olarak tanimlanan
ortamin S dalga hizi degerleri de 100-600 m/s. arasinda degismektedir. Zemin i¢inde derinligi
degisen ve kalinlig1 da 10-30 m. Arasinda olan ytiksek S dalga hizli (ortalama 500 m/s.) ¢akil
orani yiiksek tabaka gozlenmektedir. Ancak bu tabakanin altinda iistiinde diisiik S dalga hiz
(100-300 m/s.) degerleri saptanmustir.

Anahtar Kelimeler: Sismik - miihendislik anakayasi, mikrotremor, S dalga hizi
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ABSTRACT

When the common interaction of earthquake-soil-structure is defined for the building areas,
the soil, engineering and seismic bedrock properties should be defined. While these definitions
are made, the layers of medium between upper level of seismic bedrock and soil surface and
their thickness and depth, Young's Modulus (E), shear modulus (G), cohesion (c), internal
friction angle (®@), unit weight (y) and Poisson ratio (1) values are used constitutively. Ne-
vertheless, 2D distribution of interface of layers between soil surface and the seismic bedrock
is also important. Consequently, duration of earthquake acceleration time and values of g
amplitude-frequency change in both the upper level of engineering bedrock and soil surface
because of changes of all parameters in the vertical and horizontal directions. The importance
of this change is defined as increasing or decreasing of some frequencies in seismic accele-
ration spectrum. In this study, seismic bedrock, engineering bedrock and soil characteristics
are defined for Izmir Bay's surroundings using joint assessment and interpreting of results of
geological, geotechnical, drilling and geophysical studies. Geological descriptions are made
in the vertical direction by interpreting results of deeper drilling (750-1000) and soil drilling
(30-300 m) along with geological studies. Additionally, geophysical studies including single
station microtremor and array measurements, multi-channel analysis of surface waves, resis-
tivity tomography and microgravity were performed. Around the Bay of Izmir, average depth
of seismic bedrock which has greater than value of S-wave velocity is 3000 m/sec has been
recognized is 1200 m and geological definition of seismic bedrock is Menderes Massif. The
bedrock consists of engineering is Bornova complex formation and it is divided into two dif-
ferent media which are S wave velocity is 800 m/s and 1200 m/s. At medium described as soil,
S-wave velocity values changes from 100 to 600 m/sec.Layer which has high S-wave veloctiy
(approximately 500 m/s) and its depth is between 10-30 m and its depth ranging in soil is
observed gravel with high rate. However, low S-wave velocity values (100-300 m/sec) are
observed under and over the layer.

Keywords: Seismic-engineering bedrock, microtremor; S wave velocity
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Yerlesime uygunluk agisindan degerlendirilecek bolgedeki yerel zemin kosullarinin incelen-
mesindeki amag; farkli biiyiikliik, siire ve frekans igerigine sahip deprem etkilerine kars1 ze-
minin gosterecegi dinamik tepkilerin arastirilip belirlenmesidir. Bu calismada, {zmir Korfezi
dogusunda Yeni Kent Merkezi olarak tanimlanan alandaki aliivyonal zemininde kuzey-giiney
ve dogu-bati dogrultulu alinan kesitler lizerinde, gerilme, makaslama deformasyonlari ve buna
bagli olarak gelisen yatay ve diisey yondeki yer degistirmelerin belirlenmesi igin bilgisayar
destekli sayisal ¢oziimleme yontemleri kullanilarak dinamik kosullar altinda analizleri yapil-
mustir. Dinamik kosullarda yapilan analizlerde, Izmir bolgesinde gergeklesmis bir depremin
Bayrakli, Manavkuyu, Yamanlar ve Yesilyurt istasyonlarda kaydedilen ivme zaman kayitlar
ile model olmasit agisindan 1999 Diizce depreminde kaydedilen ivme zaman kaydi ana kaya
seviyesine indirgenerek programa girilmis, zaman tanim alaninda analizleri yapilmistir. Midas
GTS ve Phase? programlart ile yapilan analizlerde kullanilan kuzey-giliney ve dogu-bati dog-
rultulu hazirlanan modeller, jeofizik ¢aligmalar, s1g ve derin zemin sondajlarinin ortak deger-
lendirilmesi sonucunda elde edilen verilere gore olusturulmustur. Phase? ve Midas GTS ile ya-
pilan analizler sonucunda, gerilme - makaslama deformasyonlarindaki dagilimlar jeolojik yap1
ve sismik etkiye bagli olarak dagilim gostermekte, jeolojik yapi, tabaka kalinliklari, tabakala-
rin elastik, dinamik 6zellikleri de gerilme - deformasyon dagiliminda etken rol oynamaktadir.

Anahtar Kelimeler: Zemin biiyilitmesi, dinamik analiz, sonlu elemanlar, makaslama defor-
masyonu
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ABSTRACT

The purpose to examine local ground conditions in the residential area is to determine dy-
namic response of ground under earthquake effect including time and frequency content. In
this study, analysis of stress, shear deformation, vertical and horizontal displacements on the
alluvial ground of new city center on the east of Izmir gulf is made under dynamic conditions
using computer aided numerical modelling. Acceleration time records of 1999 Diizce eart-
hquake are deconvolved to main rock level and used as bedrock motion. By use of this model,
acceleration time records of an earthquake in Bayrakli-Manavkuyu-Yamanlar and Yesilyurt
stations are analyzed. North-south and east-west models are prepared according to geophysi-
cal studies and data obtained from shallow and deep boreholes using MIDAS GTS and PHASE
2D softwares. In the result of this analysis, it was determined that shear stress and strain dist-
ributions depend on geological structure and seismic effect.

Keywords: Ground amplification, dynamic analysis, finite element method, shear deformation
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Bu calismada, Mersin Korfezi glincel deniz sedimanlarinin indeks ve fizikokimyasal 6zellik-
lerini belirlemek amaciyla, 3-5 Kasim 2014 tarihleri arasinda 30 istasyondan Van Veen grab
ornekleyici kullanilarak 6rselenmis deniz tabani sediman drnekleri alinmigtir. Deniz sedimant
ornekleri tizerinde; ASTM (American Society for Testing and Materials) standartlarina bagl
olarak dogal su icerigi, 6zgiil agirlik, kivam limitleri (Atterberg limitleri), tane boyu dagilimi
gibi indeks ozellikler ve pH, yiikseltgenme-indirgenme potansiyeli (Eh), elektriksel iletken-
lik (EC), CaCO, igerigi, ates kayb1 ve organik madde miktarindan olusan fiziksel ozellikler
belirlenmistir. Elde edilen sonuglara gore; sedimanlar degisik karakterlere sahip olup 6l¢iilen
parametreler genis bir aralikta degerler sergilemektedir. Deniz sedimanlarinin dogal su igerigi
%31,83 ile %182,76 arasinda, 6zgiil agirlik degerleri 2,47 ile 2,77 arasinda, plastisite indisi
degerleri %18,09 ile %40,06 arasinda, pH degerleri 7,90 ile 9,46 arasinda, Eh degerleri -106
mV ile -44 mV arasinda, elektriksel iletkenlik degerleri 2390 mS/cm ile 13390 mS/cm arasin-
da, CaCoO, igerigi %4,5 ile %34 arasinda, ates kayb1 degerleri %13,58 ile %20,98 arasinda ve
organik madde miktar1 %0,91 ile %3,73 arasinda degigmektedir. Tane boyu analizi sonuglarina
gore; deniz tabani sediman 6rneklerinin biiyiik bir ¢ogunlugu baslica siltli kil ve kil boyutu
malzemeden, dért 6rnek ise kum boyutu malzemeden olusmaktadir. Ornekler iizerinde ger-
ceklestirilen indeks deney sonuglarina gore; Mersin Limani’ndan alinan drneklerdeki CaCO,
miktarlarinin, ortalama degerin (%25,22) iizerinde oldugu saptanmistir. En diisiik elektriksel
iletkenlik (EC) degeri ile en yiiksek pH degeri, Seyhan Nehri’nin denize dokiildiigli noktadan
alian sediman 6rneginde 6l¢iilmiis olup korfezin agiklarindan alinan 6rneklerin yiiksek elekt-
riksel iletkenlik (EC) ve organik madde miktarina sahip oldugu belirlenmistir. Ayrica kivam
limit degerleri ve tane boyu dagilimi 6zelliklerine gore; korfezin agiklarindan alinan sediman
ornekleri yiiksek plastisiteli kil olarak siniflandirtlmistir.

Anahtar Kelimeler: Akdeniz, deniz sedimani, fiziko-kimyasal &zellikler, indeks parametre-
ler, Mersin Korfezi
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THE RECENT SURFICIAL MARINE SEDIMENTS FROM THE
MERSIN BAY
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“Mersin University, Faculty of Engineering, Department of Geological Engineering,
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ABSTRACT

In this study, disturbed surficial marine sediments were collected from 30 stations in the Mer-
sin Bay, on November 3-5, 2014, by use of a Van Veen grab sampler to determine their in-
dex and physicochemical properties. All sediment samples were analyzed according to ASTM
(American Society for Testing and Materials) standards for determination of index parameters
including natural water content, specific gravity, Atterberg limits, grain-size distribution and
physicochemical properties such as pH, oxidation-reduction potential (Eh), electrical condu-
ctivity (EC), CaCO, content, loss on ignition (LOI) and organic matter content. Results show
that sediments are very different in character and display a wide range of parameter values.
The ranges of values for the parameters were: 31.83—182.76% for natural water content;
2.47-2.77 for specific gravity, 18.09—40.06% for plasticity index values; 7.90-9.46 for pH;
-106 and -44 mV for Eh; 2390-13390 mS/cm for EC; 4.5-34% for CaCO, content; 13.58—
20.98% for LOI; and 0.91-3.73% for organic matter content. According to grain-size distri-
bution tests, the majority of surficial marine sediments mainly consisted of silty clay and clay,
except for four samples, which are dominated by sand. According to the results, the samples
taken from the Mersin Harbor have higher CaCO, contents than the average (25.22%). The
minimum EC values and the maximum pH values were determined at the sites where Seyhan
River discharges into the Mediterranean Sea. On the other hand, the maximum EC values and
organic matter contents were determined at the samples offshore from the Mersin Bay. Additi-
onally, according to Atterberg limits and grain-size distribution characteristics, these offshore
sediment samples can be classified as high plasticity clays.

Keywords: Mediterranean Sea, marine sediment, physicochemical properties, index parame-
ters, Mersin Bay
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Bu ¢alismada, Tekirdag ili Corlu ilgesi Karatepe mevkiinde yer alan bazaltlar ile Kirklareli ili
Kofcaz-Kocayazi civarinda yaygin olarak bulunan dolomitlerin donma-¢dziilme ¢evrimlerine
ugratilarak kayaglarin fiziksel ve mekanik 6zelliklerindeki degisimler incelenmistir. Gerek ba-
zalt ve gerekse dolomit blok numunelerinden elde edilen karotlar {izerinde agirlik¢a su emme,
hacimce su emme, tek eksenli basma dayanimi, nokta yiik dayanimi ve schmidt sertlik deger-
lerindeki donma-¢6ziinme ¢evrimine bagli degisimler laboratuvar kosullarinda incelenmistir.
Bozunmamig, numuneler iizerinde deneyler yapildiktan sonra, biitiin 6rnekler iizerinde 55
adet donma-¢dziilme ¢evrimi gergeklestirilmistir. Her 10 ¢evrim sonrasi numuneler iizerinde
tekrarlanan deneyler sonrasinda kayaglardaki fiziksel ve mekanik degisimler incelenmistir. Fi-
ziksel ozelliklerde 55 donma-¢dziinme ¢evrimi sonrasinda % 100’ {in iizerinde biitiinliik kay-
b1, mekanik 6zelliklerde ise % 4 ile 26 arasinda kayiplar saptanmustir. Fiziksel 6zelliklerdeki
kayiplar 20 ¢evrimden sonra, mekanik 6zelliklerdeki kayiplar ise 30 ¢cevrimden sonra 6nemli
Olciide artiglar gostermislerdir.

Anahtar Kelimeler: Donma-¢6ziilme, bazalt, dolomit, fiziksel 6zellikler, mekanik 6zellikler
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THE INVESTIGATION OF THE PHYSICAL AND MECHANICAL
PROPERTIES OF BASALT AND DOLOMITE IN FREEZING-
THAWING EFFECTS
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“NKU. Corlu Faculty of Engineering, Department of Civil Engineering, Corlu, Tekirdag
(iaral@nku.edu.tr)

ABSTRACT

In this study, physical and mechanical behaviours of basalt and dolomite samples were inves-
tigated during freeze-thaw cycles. The samples of basalt and dolomite were taken from the vi-
cinity of Tekirdag, Corlu Karatepe region and Kirklareli Kofcaz-Kocayaz region, respectively.
On several core specimens prepared by the samples of basalt and dolomite, water adsorption
by weight and by volume, uniaxial compressive strength, point load strength, schmidt hardness
of these rocks were investigated in the laboratory conditions. Following the physical and me-
chanical experiments on the original samples, freezing-thawing experiments were performed
55 times on each rock samples. The experiments were repeated after every 10 consecutive
freeze-thaw cycles. By analysing the results of repeated experiments, physical and mechanical
changes in rocks were examined. After 55 freezing-thawing cycles, the findings indicate that
the samples had 100 % integrity loss in physical properties and 4-26 % decrease in mechani-
cal properties. It is found the losses in physical properties become apparent after 20 cycles, the
loss in mechanical properties increases significantly after 30 cycles.

Keywords: Freezing-thawing, basalt, dolomite, physical properties, mechanical properties
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Miihendislik yapilarinin temel tasarimida 6nemli hususlardan biri, zeminde toplam oturma
miktarinin ne kadar olacagi ve ne kadar stirede gergeklesecegidir. Konsolidasyon siiresini
kontrol eden tek parametre konsolidasyon katsayisidir (¢ ). Deneyimlere gore, dogal bir zemin
numunesi lizerinde yapilan tek yonlii 6dometre deneyinin farkli yiikleme asamalarindan elde
edilen ¢ katsayilar1 ile zeminin birim deformasyon veya hacimsel sikisma katsayisi (m, ) gibi
deformasyon karakteristikleri arasinda gogu zaman sistematik bir iliski kurulamamaktadir. ¢
katsayisinin tayininde t,, ve t,, gibi parametrelere ek olarak birgok matematiksel yaklasim
geligtirilmisse de bu yontemlerden elde edilen ¢ degerleri arasinda da biiytik sagilimlar goz-
lenmektedir.

Bu ¢alismanin amaci, konsolidasyon katsayisini Terzaghi’nin ¢, = k/m .g bagintisindan ha-
reketle gegirgenlik deneylerinden tayin ederek, geleneksel tek yonlii 6dometre deneylerinden
elde edilen katsayilarla kargilagtirmaktir.

Yogrulmus numuneler likit limite yakin su iceriginde karistirilarak bir santrifiij diizeneginde
konsolide edilmek suretiyle 6zdes numuneler elde edilmistir. Her bir zemin icin elde edilen 4
6zdes numuneden ikisi geleneksel konsolidasyon deneyine tabi tutularak t,, yontemiyle kon-
solidasyon katsayilar1 elde edilmistir. Diger iki 6zdes numune ¢aligma i¢in 6zel tasarlanmis,
diisen seviyeli gecirgenlik deneyi yapabilen ve geleneksel yontemdeki gibi yliklemeye izin ve-
ren bir kombine diizenekte test edilmistir. Kombine diizenekte zemin 6nce geleneksel konsoli-
dasyon deneyindeki yiik diizeyinde bir giin siireyle oturmaya tabi tutulmus; daha sonra diisen
seviyeli gegirgenlik deneyi uygulanmistir. Kombine diizenekten her bir yiikleme asamasindaki
sikisabilirlik katsayilari (m ) ve yiikleme sonunda sikisan numuneye ait gegirgenlik katsayilari
(k) elde edilmistir.

Caligmada “sifir 6rselenmeli” ve 6zdes numuneler kullanilmis olmasina ragmen, tek yonli
geleneksel konsolidasyon deneyinde farkli yiikleme asamalarindan elde edilen konsolidas-
yon katsayilar1 deformasyon parametreleri ile karsilastirildiginda dogal zemin numunelerinde
gozlendigi gibi sagilimlar gostermistir. Diger taraftan, kombine diizenekten elde edilen iki
parametre ile hesaplanan konsolidasyon katsayilar1 deformasyon ile birlikte diizenli degisim
gostermis; deformasyon arttik¢a konsolidasyon katsayisinin azaldig1 gozlenmistir.

Anahtar Kelimeler: Gelencksel konsolidasyon, konsolidasyon katsayisi, gegirgenlik, sikisa-
bilirlik katsayisi
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ABSTRACT

One of the most important issues for the foundation design of the engineering structures is the
amount of total settlement and its duration in the underlying soil. The sole parameter control-
ling the duration of total settlement is the coefficient of consolidation (c ). Experience shows
that there has not been a systematical relationship between the coefficients of consolidation
obtained from different stages of oedometer tests and deformation characteristics such as
strain or the coefficient of compressibility (m ). Although a number of mathematical approa-
ches additional to the available parameters such as t,, and t,, have been developed, c, values
obtained from such models also display a great amount of scatter.

The scope of this investigation is to compare the coefficients of consolidation from the Terza-
ghi'’s relationship of ¢, = k/m g, and those obtained from the one-dimensional conventional
oedometer tests.

The material used for this investigation comprises ten remolded soil samples of a wide range
of plasticity. The soil samples were first mixed with water near their liquid limit. Then, they
were subjected to a centrifuge loading to obtain identical samples. Of the 4 identical soil
samples obtained from the centrifugal loading, two were subjected to the conventional oedo-
meter testing to obtain the coefficients of consolidation using the t,, parameter. The other two
identical samples were tested using a custom-made “combined” apparatus, which is capable
of conducting the falling-head permeability test and allows loading as in the conventional met-
hod. Each of the soil samples was first subjected to loading as in the case of one-dimensional
oedometer test for one day and then applied the falling-head permeability test to the sample.
The coefficient of compressibility (m ) and the coefficient of permeability (k) values for the
compressed soil were gathered for all loading stages from the combined apparatus.

Although “thoroughly-undisturbed” and identical soil samples were employed for the inves-
tigation, the coefficients of consolidation obtained from different loading stages of the con-
ventional oedometer test have shown great amount of scatter with respect to the deformation
characteristics as was the case for natural deposits. On the other hand, the coefficients of
consolidation obtained from the combined apparatus by employing the two parameters have
shown consistent relationships with the deformation characteristics. It was observed that the
value of the coefficient of consolidation reduces as the deformation increases.

Keywords: Conventional consolidation, coefficient of consolidation, permeability, coefficient
of compressibility
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Afsin-Elbistan linyit havzasinda; agik ocak komiir isletmesi olarak faaliyet gosteren Collolar
Acik Ocak Isletmesi’nde 6 Subat 2011 tarihinde bati sevinde; 10 Subat 2011 tarihinde ise dogu
sevinde heyelanlar meydana gelmistir. 50 milyon metrekiipten fazla miktardaki heyelan mal-
zemesi 2 km2’ lik igletme alaninin biiytik bir boliimiine yayilmistir ve can kayiplar1 yaganmasi-
na sebep olmustur. Afsin-Elbistan linyit havzasinda, Collolar bolgesinde goriilen Gidya birimi,
bolgede meydana gelen heyelanlarin ayna kisminda mostra vermektedir. Sahada biiytik dlciide
alan ve hacim kaplayan Gidya biriminin incelenmesinin biiylik 6nem arz ettigi diistiniilmiistiir.

Caligmada heyelan bdlgesinden orselenmis ve orselenmemis zemin mekanigi deneyleri i¢in
numuneler alinip Gidya biriminin indeks 6zellikleri yaninda jeolojik ve jeoteknik 6zellikleri
ortaya konmustur. Gidya biriminin kesme kutusu deneyinde 6n konsolidasyon basincindan
diisiik ve yiiksek gerilmeler altinda kesilmesi durumunda farkli kohezyon ve igsel siirtiinme
acilar1 sergiledigi belirlenmistir. Numunenin araziden konveyorler bantlar iizerinde tasinmast
sirasinda zeminin hassasiyet ve dilatans 6zelligi tespit edilmis, biriminin bu miithendislik 6zel-
liklerinin deneysel olarak ortaya koydugu sonuglar diger birimlere gore daha farkli mithendis-
lik 6zellikler sergiledigi tespit edilmis ve tek eksenli basing dayanimi, kesme dayanimi, konso-
lidasyon ve {i¢ eksenli basing dayanim deneyleri sonucunda bu farkliliklar ortaya konulmustur.

Anahtar Kelimeler: Afsin-Elbistan, Collolar, Gidya, hassasiyet, dilatans
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“Cukurova Universitesi, Miih-Mim. Fakiiltesi, Jeoloji Miihendigi, 01330 Balcali, Adana
(gcevik@mbku.edu.tr)

ABSTRACT

In 6 February 2011 and 10 February 2011, a landslide occurred within Collolar coalfield on
the western side and the second landslide occurred on the west side near the Afsin-Elbistan
Thermal Power Plant. The total area of the landslide is approximately estimated as 3 square
kilometres. In excess of 50 million cubic meters of landslide material was spread over a large
area, and caused the death of lignite workers and engineers. In the Afsin-Elbistan Lignite
Basin, the Gyttja unit outcrop in landslide area. The review of largely covering the areas and
volumes Gyttja units in the field is considered to have great importance.

The purpose of this study is to determine the index properties, geological and geotechnical
properties of the Gyttja unit by getting disturbed and undisturbed samples. Thus, disturbed
and undisturbed samples were taken from the Collolar landslide. According to the result of
the direct shear tests the Gyttja has varying cohesion (c) and the angle of internal friction (¢)

values in spite of the normal loadings that are above or below the pre-consolidation pressure.

The unit has been identified as sensitive and dilatance as also demonstrated by its transferred
on the conveyors. Also, considerably different engineering properties were delineated from the

result of unconfined compression, direct shear, consolidation and triaxial shear testing.

Keywords: Afsin-Elbistan, Collolar, Gyttja, Sensitive, dilatancy
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Ampirik doniistim bagintilari sadece sismolojik ¢aligmalarda degil, sismik tehlike analizlerin-
de ve azalim iliskilerinin gelistirilmesinde kullanilan &nemli parametrelerden biridir. Ozellikle
sismik tehlike analizlerinde farkli biiyiikliik 6lgeklerinin moment magnitiide doniistiiriilmesi
ve kullanilacak katalogun tek bir biiyiikliik dlceginde homojen hale getirilmesi dnemli bir
gerekliliktir. Konuyla ilgili olarak gecmisten giiniimiize ulusal ve uluslararasi literatiirde farkl
kataloglar kullanilarak ¢esitli biiyiiklilk doniisiim bagintilar1 gelistirilmis ve ¢esitli ¢alisma-
larda kullanilmistir. Yapilan bu ¢alismada, Afet ve Acil Durum Yo6netimi Bagkanlig1 (AFAD)
tarafindan yayimlanan UDSEP-2023 kapsaminda, Maden Tetkik Arama Genel Midiirligi
(MTA) yiirtitiictiliigiinde baslatilan “Tiirkiye Sismotektonik Haritas1” projesi altinda gelistiri-
len “Aletsel Donem Deprem Katalogu” kullanilarak yeni moment magnitiid doniisiim bagin-
tilar1 gelistirilmistir. S6z konusu bagintilar yine AFAD tarafindan ytiriitiilen Ulusal Deprem
Arastirma Programi (UDAP) cergevesinde devam eden “Tiirkiye Sismik Tehlike Haritasinin
Gtincellenmesi” projesi kapsaminda kullanilmistir.

Ampirik bagintilarin gelistirilmesinde altlik veri olarak kullanilan ve 1900-2012 yillarini kap-
sayan aletsel donem deprem katalogu, orijinal kaynaklarindan alinmis ve aletsel biyiikligii
4.0 ve daha biiyiik olan 8390 adet m,,2365 adet M, 1218 adet M, 212 adet M, ve 489 adet
M, olmak lizere toplam 12674 deprem igermektedir. Bu galisma ile gerceklestirilen regresyon
analizlerinde s6z konusu katalogu olusturan gozlemsel olarak dlgiilmiis 489 adet M degerine
karsilik gelen 488 M m,, 404 M M, 462 M M, ve 208 M| M biiyiikliik ¢iftleri kullanilmus-
tir. Yontem olarak, ortogonal regresyon ve en kii¢iik kareler metodu beraber uygulanmis ve
her iki metoddan elde edilen sonuglarin artik grafiklerinin karsilastirilmasi sonucunda MM |
doniisiimii i¢in ortogonal regresyon yardimiyla elde edilen doniisiim bagintilarinin, en kiigiik
kareler yontemi ile elde edilen bagmtilardan daha iyi sonuglar verdigi goriilmiistiir.

Diger yandan, yine artik grafiklerine gére, m, M , M| M ve M, M doniisiimleri igin en kiiglik
kareler yontemi ile elde edilen bagintilarin daha iyi performans gosterdigi tespit edilmistir.
Yeni gelistirilen bagintilar literatiirde gecen diger dontisiim bagintilari ile karsilastirilmig ve
oldukga uyumlu sonuglar elde edilmistir. Ayrica bu ¢aligmada 6zellikle M, M ve M, M do-
niigiimlerinde literatiirdekilere gore daha yiiksek degerler tahmin edildigi gozlenmistir.

Anahtar Kelimeler: Deprem katalogu, ortogonal regresyon, en kiigiik kareler, ampirik bagin-
tilar, moment magnitiid
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DERIVED EMPIRICAL MOMENT MAGNITUDE CONVERSION
RELATIONSHIPS FOR TURKEY AND NEAR SURROUNDINGS

Filiz Tuba Kadirioglu®, Recai Feyiz Kartal®
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(filiztuba.kadirioglu@afad.gov.tr)

ABSTRACT

Empirical magnitude conversion relationships are one of the important parameters for not
only seismological studies, but also seismic hazard analysis and development of the attenua-
tion relationships. Especially, for the seismic hazard analysis, conversion of various types of
magnitude to moment magnitude and to make homogeneous catalogue in terms of single mag-
nitude scale is a key requirement. In respect thereof, various magnitude conversion relations-
hips have been derived by using different catalogues in national and international literature
from past to present. Mentioned relationships have been used in several studies. In this study,

new moment magnitude conversion relationships were derived by using “Instrumental Period
Earthquake Catalogue” which was developed under the “Seismotectonic Map of Turkey” pro-
Jject is conducted by General Directorate of Mineral Research and Exploration (MTA) within

the scope of UDSEP-2023 was published by Disaster and Emergency Management Authority
(AFAD). The derived equations were used as part of “Revision of Turkish Seismic Hazard
Map” project which is performed within the scope of National Earthquake Research Program

(NERP) has been conducted by AFAD.

Instrumental period earthquake catalogue that was used as a database comprise 12674 events
with M > 4.0 between 1900 and 2012. Among them, in the mentioned catalogue those in mb
scale 8390 events, those M_scale for 2365 events, those M, scale for 1218 events, those M,
scale for 212 events and those in M scale for 489 events which are taken from original refe-
rence. In this study, for the regression analysis, observed 462 M _M pairs, 488 M, m, pairs,
404 M, M, pairs and 208 M .M, pairs were used. As a method both orthogonal regression
(OR) and ordinary least squares (OLS) were applied and as a result of the comparison of re-
sidual graphs, it was observed that OR method gives better results than OLS for conversion
SJrom M to M,

On the other hand, according to residuals graphs, were obtained from OLS showed preferab-
le performance for conversions from mb, M,, M, to M . The new equations proposed in this
study were compared with other empirical relations in literature and compatible results were
achieved. In addition, it was observed that higher estimation especially for M, M, and M, M
regression than the literature.

Keywords: Earthquake catalogue, orthogonal regression, ordinary least squares, empirical
relations, moment magnitude

This study is supported by the project UDAP-C-13-06.
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oz

Sismik hizlar biiyiik 6l¢iide kayag tiirli, yogunluk, tane biiytikligi ve sekli, porozite, sicak-
lik, su icerigi vs. gibi parametrelerden etkilenir. Bunlarin disinda kayaglar i¢cinde bulunan ki-
riklarin da sismik hizlar {izerindeki etkileri bilinmektedir. Bu ¢alismada yedi farkli kiregtas:
mermer numune Uzerinde paralel ve farkli yonlerde kesilerek olusturulan prizmatik yapay
eklem test bloklar1 dizilerinde ultrasonik puls hizi (UPV) 6l¢iilmiis ve eklem sayilari ile (UPV)
hizlar1 arasindaki iligkiler istatistiksel olarak incelenmis ve sonuglar literatiirdeki degerlerle
karsilastirilmistir.

Elde edilen sonuglara gore, sismik hizlarin her iki modelde de eklem oraninin artmasiyla azal-
di1g1 goriilmiistiir.

Anahtar Kelimeler: Anizotropi, eklem, gbzeneklik, ultrasonik hiz

Bu bildiri SDU BAP (3560-YL1-13) nolu proje kapsaminda desteklenmektedir
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ABSTRACT

Seismic velocities are substantially influenced by rock type, density, grain size and shape, po-
rosity, temperature, water content, etc. In addition to these parameters, fractures within the
rocks are known to affect the seismic velocities. In this study, a series of prismatic artificial
Jjoint test blocks were created by cutting seven different limestone marble samples in paral-
lel and different directions. The ultrasonic pulse velocity (UPV) was measured and the joint
counts (UPV) relationships between the rates were statistically studied, and the present results
compared with the literature.

According to the obtained results, in both models, seismic velocities have been decreasing with
the increase of joint rates.

Keywords: Anisotropy, joint, porosity, ultrasonic pulse velocity

This study is supported by the project SDU BAP (3560-YLI-13).
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Kaya mekaniginde kayag¢ 6zelliklerini belirlemek i¢in kullanilan gesitli yontemler vardir. Bu
calismanin amaci serpantinlesmis ultrabazik kayaclar iizerindeki fiziksel ve mekanik 6zellik-
leri arastirmak ve bu kayaclarin pek ¢ok alanda yani yol stabilize malzemesinin yan1 sira bazi
mimarilerde temel tas malzemesi olarak kullanilabilirliginin arastirilmasidir. Bu kayagclar ayni
zamanda farkli tiirde dekoratif amacli; masalarda, raflarda, slisleme gibi i¢ mimaride kullani-
lir. Ekonomik éneminden dolay1 bu ¢aligsmada ayni bolgeden alinmis 9 farkli serpantinlesmis
kayac¢ grubunun kuru ve suya doygun numuneleri iizerinde P ve S dalga hizlari, poisson orani,
rijitlik modiili, elastise modiilii, bulk modiilii, dogal periyot, giivenli tasima kapasitesi, yatak
katsayis1 ve kayagc kalitesi tasarim degeri gibi dinamik miihendislik parametrelerini belirlemek
icin yerinde arazide jeofiziksel ve jeoteknik calismalar yiirtitiilmiistiir. Jeofizik ve jeoteknik
laboratuvar deneyleri s6z konusu kiip numuneler {izerinde tabakalanma yiizeylerine dik ve
paralel olarak yapilmistir. Ultrasonik ses dalga hiz1 (UPV), tek eksenli basing dayanimi (UCS),
efektif porozite, kuru birim hacim agirlik, yogunluk, agirlikca ve hacimce su emme orani de-
gerlerini belirlemek i¢in deneyler yapilmistir. Sonugta UCS ile birim hacim agirlik, hacimce
su emme, agirlikca su emme, porozite ve UPV ile birim hacim agirlik, hacimce su emme, agir-
lik¢a su emme, porozite arasindaki iligkiler degerlendirilerek regresyon analizleri yardimiyla
uyumlu istatistiksel iligkiler kurulmustur.

Anahtar Kelimeler: Serpantin, UPV, UCS, dinamik 6zellikler, RQD
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ABSTRACT

In rock mechanics, various methods are available for detecting the rock properties. The purpo-
se of this study is to examine physical and mechanical properties of the serpentinized ultraba-
sic rocks. The serpentinized ultrabasic rocks are the foundation rocks of architecture and the
ground under road bases in many areas. They are also frequently used for indoor work, such as
tables, pilasters and ornaments of different kinds. In this study, geophysical and geotechnical
tests including P— and S - wave velocities, poissons ratio, rigidity modulus, elasticity modulus,
bulk modulus, natural period, safe bearing capacity, bedding coefficient and Rock Quality
Designation (RQD) were performed on mine rock samples, collected from the different areas.
Geophysical and geotechnical studies were carried out both parallel and perpendicular to fo-
liation planes, of the cubic samples. Ultrasonic compressional pulse velocity (UPV), uniaxial
compressive strength (UCS), effective porosity, dry unit volume weight, density and weight
and volumetric water contents of the all samples were calculated. Finally, statistical relations
among the measured parameters were established by using regression analysis.

Keywords: Serpantine, rock mechanics, ultrasonic pulse velocity (UPV), uniaxial compressive
strength (UCS), rock quality designation (ROD)
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Eskisehir ili yogun bir yapilagmaya sahiptir. Eskisehir ilinde yapilagsma genellikle Porsuk ¢ay1
alivyon ¢okelimler iizerine insa edilmektedir. Porsuk ¢ayi aliivyonlarinda yeraltisuyu seviyesi
ylizeye yakindir. Yerlesim alanlarinin zemin sivilasmasina karsi duyarliliklart dnceki ¢aligsma-
larla arastirilmistir. Bu ¢alismada, 2 adet ¢izgi deprem kaynagi, 3 adet nokta deprem kaynagi
ve son yillarda arastirmacilarin belirledigi Eskisehir il merkezinden gegen dogrultu atimli fay
seridi ile hendek kazilarinda tespit edilen atim boylar1 dikkate alinarak hesaplanan en biiyiik
ivme degerleri kullanilmistir. Bir seri yap1 temel kazisinda gozlenen jeolojik kesitlerde kapak
zemin-sivilasabilir zemin kalinligina yonelik degerlendirmeler yapilmis ve eski sivilasma iz-
leri de arastirilmistir. Calismalar sonucunda yapilagmanin oldugu yerlerde sivilagma riskinin
onceki belirlemelere gore daha fazla olabilecegi sonucuna ulasilmistir. Yapilarin temel kazisi
incelemelerinde depremlerde gergeklesmis olabilecek sivilagsma izlerine rastlanilmamuistir.

Anahtar kelimeler: Eskigehir, sivilasma, kapak zemin, deprem
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ABSTRACT

Eskisehir city has a dense foundation structuring. The constructions in Eskisehir usually are
built on the Porsuk river alluvial deposits. Groundwater level is close to ground surface in
alluvial deposits of Porsuk river. Susceptibility of soil liquefaction of settlement areas were in-
vestigated by previous studies. In this study, besides 2 line source and 3 point earthquake sour-
ces, Eskigehir strike-slip fault zone strand and throws determined from open ditch excavations
were also used to calculate peak ground acceleration. A series of foundation excavation surfa-
ces were evaluated for cap rock-liquable layer interactions and the traces of old liquefactions
were also investigated. According to result of this study, the risk of liquefaction is more than
previously conducted liquefaction investigation studies. The probable old liquefaction traces
occurred during earthquakes was not encountered in foundation excavation inspections.

Keywords: Eskisehir, liquefaction, cap soil, earthquake
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Stratonikeia antik kenti Mugla ilinin Yatagan ilgesi Eskihisar mahallesinde M.O. 281 yilinda
kurulmustur. Antik kentin 6nemli yapilarindan birisi olan tiyatro yapisi yaklasik 12.000 kisilik
kapasiteli, olup sehrin giineyinde Kadikulesi Tepesi eteklerinde ayrismis sist birimi iizerinde
dogal bir yamagta insa edilmistir. Tiyatro yapisi basamaklarinin altinda 1 m kalinliginda dolgu
zemin yeralir. Tarihsel donemlerde meydana gelen biiyiik depremler Stratonikeia antik ken-
tinde agir hasara neden olmustur (Ornegin M.S. 138-139, 360-365, 1060-1080). Arkeolojik
verilere gore M.S. 4. Yiizyilda meydana gelen biiyiik bir deprem sonucunda kentin bir ¢ok
yapisinda agir hasar meydana gelmistir. Ayni depremde tiyatronun bati boliimiinde de biiyiik
hasar meydana gelmis ve bu tarihten sonra tiyatronun hasarli bolimii kullanilmamustr.

Bu c¢alismada tiyatro yapisinin batt kesiminde meydana gelen kaymanin duraylilik analizleri
yapilmis ve kiitle hareketinin nedenleri arastirilmistir. Calisma kapsaminda duraysiz kesimde
arkeologlar esliginde 1.5m kazi yapilmis ve ana zemin olan ayrismis sist biriminden Orse-
lenmemig o6rnekler alinarak yamag¢ zeminin makaslama dayanimi parametreleri belirlenmistir.
Ayrigmis sist biriminin doruk kohezyon ¢, = 36.9 kPa, doruk igsel siirtiinme agis1 f;= 12.9°,
artik kohezyon ¢_= 36 kPa, artik igsel siirtiinme agis1 f;= 11,23° olarak elde edilmistir. Ayrica
dogal birim hacim agirhig (g =21.3 kN/m’, dogal su igerigi w (%) 17.5 olarak elde edilmistir.

Yapilan duraylilik analizlerinde giivenlik katsayisi (F) 2,35 olarak hesaplanmistir. Yamag biri-
mi iginde gézenek suyu basinci katsayismnin (r, ) 0.4°e artirilmasi durumunda F, 1.95’e diismek-
tedir ve yamag duraylidir. Stratonikeia antik kentine 160 km uzakliga kadar mesafede, biiyiik-
ligii 6 ve iizerinde 1900 yilindan giiniimiize kadar meydana gelen depremler dikkate alinarak
yapilan duraylilik analizlerinde, 6.5 biiytikliigiinde 25 km uzaklikta meydana gelen depremin
derinligi 20 km olarak kabul edildiginde tiyatro yamaci durayliligini kaybetmektedir. Benzer
depremlerin tarihsel donemlerde ve yakin zamanda 6rnegin 13.12.1941°de meydana geldigi
degerlendirildiginde, tiyatronun bati yamaci muhtemelen biiylikliigii 6.5 ve {lizerinde olan ve
25 km den daha yakin bir noktada meydana gelen bir deprem sonucu duraysizlagmistir.

Anahtar kelimeler: Yatagan, Stratonikeia, antik tiyatro, yamac¢ duraysizligi, dinamik duray-
lilik analizi
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ABSTRACT

Stratonikeia antique city was constructed in Eskihisar town of Yatagan district of Mugla city in
BC 281.The theatre structure of the antique city has 12000 seat capacity, and constructed on
highly weathered schist of a natural slope of Kadikulesi Hill. There is 1m thick of earth fill un-
der benches of the theatre. Historical big earthquakes (eg. AD 138-139, 360-365, 1060-1080)
caused heavy damages at Stratonikeia antique city. According to the archeological data, a big
earthquake occurred in 4th century AD caused heavy damages in the antique city. The same
earthquake also damaged the western part of the theatre structure and since then the damaged
part of the theatre had not been used.

In this study, stability analyses of a slope failure that took place in the western part of the
theatre structure were carried out and the factors affecting the slope failure were investigated.
In the scope of the study, 1.5 m of a trial pitch was excavated with the accompaniment of the
archeologist, undisturbed samples were taken from the weathered schist and their shear stren-
gth parameters were determined. It was obtained that peak cohesion (c ) was 36.9 kPa, peak
internal friction angle (f p) was 12.9°, residual cohesion (c) was 36 kPa and residual internal
friction angle (f,) was 11,23°. In addition to that, natural unit weight (g ) was 21.3 kN/m’ and
natural water content (w) was 17.5(%,).

Factor of safety (F) of the slope was calculated as 2.35. When the pore pressure ratio (r,)
was increased to 0.4, the factor of safety of the slope decreased to 1.95 and the slope stayed
stable. However, earthquakes activity of the region since 1900 was considered in the stability
assessment of the slope. The earthquakes whose magnitudes were bigger than 6 and at a dis-
tance within 160km from Stratonikeia antique city were considered in the dynamic stability
assessment of the slope. The factor of safety of the slope decreased to 1 when a 6.5 magnitude
of earthquake, whose epicenter was within a distance of 25 km from the antique city was con-
sidered in the stability assessment of the slope. As similar earthquakes reoccurred in historical
period and most recently in 13.12.1941, the west part of the theatre was possibly damaged by
an earthquake with a magnitude bigger than 6.5 and 25 km far from the antique city.

Keywords: Yatagan, Stratonikeia, antique theatre, slope failure, dynamic stability assessment,
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Turbalar, kismen ayrismis bitki kalintilarinin sulu alanlarda birikmesiyle olusmus yiiksek or-
ganik madde igerigine sahip zeminlerdir. Bu zeminler; oldukca yiiksek su igerikleri, yiiksek
derecedeki sikisabilirlikleri, diisitk makaslama dayanimlari ve dinamik 6zellikleri gibi neden-
lerle yapilar i¢in ¢ogu kez uygun temel zemini ortamlar1 degillerdir. Diger bazi iilkelerle kar-
silastirildiginda, iilkemizde turba olusumlar1 daha az yaygindir. Ulkemizdeki bu olusumlardan
biri Kayseri’'nin girisindeki Kayseri Serbest Bolge’de bulunmakta olup, bu alanda sanayi tesis-
leri turba zemin iizerinde insa edilmistir. Bu alanda turba yiizeyden baslamakta ve kalinlig1 5
ile 8 m arasinda degismektedir. Kayseri ve yakin civarinda deprem {iretebilecek aktif faylarin
varlig1 ve bu ilimizde hizla gelisen kentlesme siireci dikkate alindiginda, turba zeminin statik
kosullarin yani sira, dinamik kosullarda sergileyecegi davranis da yerlesim agisindan énemli
olmaktadir. Gerek bu durum ve iilkemizde turbalarin jeomekanik 6zellikleri ile davraniglari
konusunda calisma yapilmamus, gerekse turbalarin dinamik 6zelliklerine iliskin literatiirde si-
nirli sayida calismanin bulunuyor olmasi dikkate alinarak, bu ¢calismada Kayseri Serbest Bol-
ge’deki turba zeminlerin dinamik 6zelliklerinin belirlenmesi ve bunlar kullanilarak zeminin
sismik yer tepkisinin incelenmesi amaglanmigtir. Bu amagla 6ncelikle, arazide sismik 6l¢iimler
alimarak ve laboratuvarda rezonans kolonu deneyleri yapilarak dinamik analizler i¢in gerekli
girdi parametreleri tayin edilmistir. Daha sonra azalim iligkilerinden yer ivmesi tahmin edile-
rek ve tasarim yer hareketi kaydi secilerek yapilan tek boyutlu analizlerle turba zeminin sismik
yer tepkisi davranisi degerlendirilmis ve sonuglar tilkemiz deprem yonetmeligi ve Avrupa Yap1
Tasarim1 Y dnetmeligi tarafindan 6nerilmis tasarim spektrumlari ile karsilastirilmistir. Sonug-
lar; incelenen turbalarin yer tepkisi spektrumlarinin tilkemiz deprem yonetmeligindeki tasarim
spektrumlartyla uyumlu olmayip onlari astigini, diger bir ifadeyle bu zeminler i¢in belirlenen
zemin biiyiitmesi degerlerinin yonetmelikteki degerlerden biiyiik oldugunu gostermistir. Turba
icin belirlenen tasarim spektrumlari Avrupa yonetmeligindekilerle biraz daha uyumlu olmakla
birlikte, 1 saniyeden biiyiik periyotlarda uyum s6z konusu olmamaktadir. Ayrica, incelenen
turba zeminlerin diistik periyotlarda deprem dalgalarini soniimleyecegi, ancak 0.3-0.5 saniye-
den daha biiytik periyotlarda ise deprem dalgalarini biiyiitecegi belirlenmistir.

Anahtar kelimeler: Turba, sismik yer tepkisi spektrumu, rezonans kolunu deneyi, tasarim
spektrumu, Kayseri
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ABSTRACT

Peats are the soils consisting of decomposed remains of vegetation, which have accumulated
in waterlogged areas, and having high organic material content. They are often unsuitable for
supporting structures of any kind due to their considerably high water content, high compres-
sibility, low shear strength and dynamic properties. When compared to other countries, peat
formations in our county are rather limited. One of these peat formations in our country takes
place in the Free Trade Zone at the entrance of the city of Kayseri, and the industrial structures
in this zone have been built on the peat. In the study area, the peat takes place at the surface
and its thickness varies between 5 and 8 m. If the presence of active faults in Kayseri and its
close vicinity, which may cause earthquakes, and rapid urbanization in Kayseri are taken
into consideration, in addition to static conditions, the behaviour of the peats, under dynamic
conditions also becomes important. By considering this situation and the absence of studies
conducted on geomechanical properties and behaviours of peats in Turkey, and the fact that a
limited number of study on dynamic properties of peats are available in the literature, in this
study, determination of dynamic properties of the peats in the Kayseri Free Trade Zone and
investigation of their seismic site response using the dynamic properties were aimed. For this
purpose, first, inputs for the dynamic analyses were obtained by conducting seismic measure-
ments in the field and resonant column tests in the laboratory. Then site response of the peat
was investigated based on the ground acceleration estimated from attenuation relationships
and ground motion record selected, and the results were compared with the design spectra
recommended by the Turkish Seismic Codes and European Construction Design Codes. The
results indicated that the response spectra of the investigated peats are not consistent with
those recommended by the Turkish Seismic Codes and are greater than them, and therefore,
amplification levels for these peats exceed those recommended in our seismic codes. Although
the response spectra of the peats show a better agreement with those in the European codes,
they show differences at periods greater than 1 second. In addition, the results also suggest
that at low periods the peats investigated will attenuate the earthquake waves, but at the peri-
ods greater than 0.3-0.5 second they will cause an increase in amplification.

Keywords: Peat, seismic site response spectra, resonant column test, design spectra, Kayseri
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Dispersif killer (dagilgan killer) bosluk suyunda ¢ézlinmiis sodyum iyonu yiizdesi yiiksek olan
ve su ile temas ettiginde 6nemli derecede erozyona ugrayan killerdir. Bu killer, durgun su
igerisinde dagilmaya ugrayarak siispansiyon olusturmakta ve suyun etkisiyle hidrolik yapilar,
dolgu tipi barajlar ve yol dolgularinda ciddi miihendislik sorunlarina yol agabilmektedirler.
Dispersif killerin tanimlanabilmesi i¢in klasik fiziksel ve indeks toprak mekanigi deneylerinin
yeterli olmadig1 yapilan ¢alismalar sonucunda ortaya konmustur. Dispersif killeri tanimlamak
amaciyla fiziksel (dagilma deneyi, ¢ift hidrometre deneyi, igne deligi deneyi) ve kimyasal
(bosluk suyu analizi) deneyler olmak {izere dort farkli deney yontemi 6nerilmistir. S6z konusu
deneyler yapilarak 6rneklerin dispersivite dereceleri “dispersif degil”, “ara”, “dispersif” ve
“yiiksek dispersif” olmak tlizere dort farkli sinifta belirlenmektedir. Ancak, ayni kil 6rnekleri
tizerinde yapilan deneyler sonucunda belirlenen dispersivite dereceleri arasinda zaman zaman
bazi uyumsuzluklar goriilebilmektedir ve deney yontemlerinden hangilerinin daha giivenilir
oldugu konusundaki belirsizlikler halen devam etmektedir.

Bu ¢alisma, killerde dispersiviteyi etkileyen faktorlerin arastirilmasi ve daha giivenilir disper-
sivite smiflarinin kestirimine yonelik bazi istatistiksel yaklasimlarin gelistirilmesi amaciyla
yapilmistir. Bu kapsamda; Ankara ve ¢evresinde yer alan bes farkli lokasyondan derlenmis
yirmi dokuz adet 6rnegin fiziksel ve indeks 6zellikleri belirlenmis ve drnekler iizerinde dis-
persivite deneyleri (fiziksel ve kimyasal dispersivite deneyleri) yapilmistir. Ancak, ayni kil
ornekleri tizerinde yapilan farkli dispersivite deneylerinden elde edilen dispersivite siniflarinin
farklilik gosterdigi belirlenmistir. Bu farkliligin giderilip en giivenilir dispersivite sinifinin
kestirilebilmesi amaciyla, tiim fiziksel ve kimyasal deneylerden belirlenen dispersivite siniflar
agirlikli puanlandirma sistemiyle degerlendirilmis ve tiim drnekler i¢in yeni dispersivite sinif-
lar1 elde edilmistir. Caliyma kapsaminda incelenen killerin bosluk suyu kimyasina ait sayisal
parametreler kullanilarak tiim yontemleri dikkate alan yeniden belirlenmis dispersivite sinif-
larinin kestirimine yonelik istatistiksel kestirim modelleri olusturulmustur. Bu amagla karar
agac1 ve lojistik regresyon gibi istatistiksel yontemler kullanilmis ve kestirim performansi
yliksek sonuglar elde edilmistir.

Yapilan istatistiksel ¢oziimlemeler sonucunda, toplam ¢oziinmiis tuzlar (TDS) ve sodyum yiiz-
desinin (SP) dispersivite derecesini biiyiik 6l¢iide etkiledigi ve bu iki parametrenin dispersivi-
tenin kestiriminde giivenilir sonuglar verdigi anlagilmistir.

Anahtar Kelimeler: Dispersivite, kil, toplam ¢6ziinmiis tuzlar, sodyum yiizdesi, istatistiksel
kestirim yontemi
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ABSTRACT

Dispersive clays have higher sodium ion concentration in their pore water and are highly
erodible soils when presence of water. Such clays disperse or suspend even in slow moving
water and cause serious engineering problems for hydraulic structures, embankments and
earth dams. Observations and researches show that dispersivity can not be identified by con-
ventional physical and index soil mechanics tests. Therefore, some other laboratory tests such
as physical (crumb test, double hydrometer tests and pin hole test) and chemical (pore water
analysis) dispersivity tests were devised. Clay samples are classified as “non-dispersive”,
“intermediate”, dispersive” and “highly dispersive” based on these tests. However, different
dispersivity classes could be obtained when different dispersivity tests performed on the same
clay samples and it is still unclear which method is more reliable.

This study aims to investigate the various factors affecting dispersivity and also to develop
some new approaches for prediction of more reliable dispersivity classes. To achieve this
purpose, physical and index properties of twenty-nine clay samples taken from five different
locations in and around the city of Ankara were determined and also dispersivity tests -both
physical and chemical tests- were performed. However, it is determined that dispersivity clas-
ses obtained from physical and chemical dispersivity tests performed on the same clay samples
are different from each other. To eliminate these differences and to predict the most reliable
dispersivity class, all dispersivity classes obtained from physical and chemical dispersivity
tests were re-evaluated by weighted ranking system and new dispersivity classes were determi-
ned. In order to estimate these new dispersivity classes which take into account all dispersivity
test evaluations, statistical models were established by using numerical variables obtained
from chemical analysis of pore water. For this purpose, prediction models such as decision
tree and logistic regression were used and more reliable prediction models with higher predi-
ction performance were obtained.

It is concluded from the statistical analyses that total dissolved salts (TDS) values and sodium
percentage (SP) remarkably affect the degree of dispersivity and the use of these two parame-
ters gives more reliable results for the determination of dispersivity.

Keywords: Dispersivity, clay, total dissolved salts (TDS), sodium percentage (SP), statistical
prediction methods
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0z

Depreme dayanikli yap1 tasarimi yapilirken, dogadan gelen etkinin yapi yapilacak noktaya
0zgli saptanmasi gerekir. Bu deger depremin zaman ortaminda ve yanal yonde maksimum de-
geri olarak tanimlanan PGA degeridir.. Yap1 ana kaya {izerinde yapilacaksa ana kaya iizerinde
kaydedilmis PGA degeri dogrudan kullanilir. Eger yap1 zemin iizerindeyse ana kayadaki dep-
rem verisinin zemin yiizeyine taginmasi gerekir. Bunun i¢in Nakamura (1989 ve 2000) yakla-
stmi ile mikrotremor verilerinden elde edilen Quasi Transfer Spektrumlar: (QTS) ve Vp, Vs ve
yogunluk degerlerine gore tanimlanmis zemin ana kaya modellerinden elde edilen kuramsal
zemin transfer fonksiyonlar1 kullanilir. Uygulamada ana kayadaki PGA degerinin bilindigi
kabul edilerek zemin transfer fonksiyonunun biiyilitme etkisi bulunur ve iki deger birbiri ile
carpilarak zemin yiizeyindeki PGA degerine ulagilir. Bu asamada en 6nemli olay ana kayadaki
PGA degerinin ¢aligma alanina 6zgiin tanimlanmasidir.Bunun i¢in ana kaya iizerinde kurulu
deprem istasyonlar1 kullanilir. Yapilan aragtirmalar anakayanin zemin yiizeyine ¢iktig1 zaman
ana kaya etkisini yitirdigini géstermistir. Bunun i¢in bir noktada kurulan istasyonlarin ana ka-
yaya kurulup kurulmadigini zemin ana kaya modelleme calismalari ile denetlenmesi gerekir.
Bu calismalar sonucunda, ya ana kayaya kadar kazi yapilarak istasyon kurulur yada zemin
etkisi hesaplanarak verilerden ¢ikartilma yoluna gidilir. Ana kaya iizerinde istasyon kurarken
yukarida bahsedilen 6n ¢alismalarin yapilmasi gerekir. Bu ¢alismada dnce, jeolojik, sondaj ve
jeofizik veriler kullanilarak KNKB(Konak) ve BLCB(Buca) genis bant zayif yer hareketi is-
tasyon bolgesinin jeolojik 6zellikleri ile S dalga hiz degerleri elde edilmistir. Daha sonra zemin
anakaya Ozellikleri tanimlanmustir.

Anahtar kelimeler: Zayif Yer Hareketi istasyonu, mithendislik ana kayasi, QTS
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ABSTRACT

In earthquake resistant design; effects from nature must be determined for the structure locati-
on. This value is peak ground acceleration (PGA) that is defined as horizontal maximum value
in the time domain. If the structures is built on bedrock, recorded on the bedrock PGA value
is used directly. If the structure is on the ground, the bedrock of earthquake data must be mo-
ved to the ground surface. For this, with Nakamura's (1989 and 2000) approach, theoretical
ground transfer functions defined according to Quai Transfer Spectra (QTS) from microtremor
data, Vp, Vs and density values are used. It is obtained by ground-bedrock models. In practice,
the PGA values are assumed to be known in the bedrock. In practice, the value of bedrock
PGA is considered to be known, and the effect of enlarging the ground transfer function is
found. The two values are multiplied by each other and PGA values on the ground surface
are reached. The most important event in this stage is defined to value of the bedrock PGA at
the working area. Seismic stations on bedrock used for this purpose. When bedrock is on the
surface, it does not show the bedrock effect. For this, the stations must be checked. If they are
on the ground, it must be excavated to bedrock or ground effect should be calculated. If the
station is on the bedrock, it must be made preliminary work as described above. In this study
first, KNKB and BLCB broadband weak ground motion station with the geological features of
the region S wave velocity values were obtained using geological, drilling, geophysical data.
Then soil the bedrock properties have been obtained.

Keywords: Weak motion stations, engineering bedrock, QTS
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Heyelanlar, Tiirkiye’de verdikleri zararlar agisindan depremlerden sonra ikinci siray1 almak-
tadir. Heyelanlarin en ¢ok etkiledigi yerlerden biri ulasim hatlaridir. Bu galismanin konusu,
yapimi devam eden Agri — Kagizman Devlet Yolu giizergahinin Saribulak’tan Kagizman’a
ilerleyen kesiminde, Km: 82+300 — 85+000 arasindaki heyelanli kesimlerin incelenmesi ve
yol gegisi agisindan en uygun ¢ozliimiin ortaya konmasidir.

Inceleme kapsaminda arazide heyelanl kesimlerin jeolojik, morfolojik ve jeoteknik inceleme-
sinin yaninda jeoteknik arastirma sondajlar1 yapilarak, mevcut heyelanlari olusturan malzeme-
leri karakterize edecek laboratuvar numuneleri alinmistir.

Laboratuvar ¢aligmalar1 zeminlerin indeks dzelliklerinin belirlenmesinin yani sira dayanim
deneylerini de kapsamaktadir. Dayanim parametrelerinin bulunmasinda ii¢ eksenli kesme ve
dogrudan kesme deneyleri yapilmistir.

Rezidiiel dayanim parametreleri, yeralti suyu konumu verileri ve sondajlarla belirlenen kayma
ylizeyi verileri geriye analize tabi tutulmustur. Halihazirda gerceklesmis yer kaymalarini dur-
durarak, uzun vadede durayli kalmalarini saglayacak ¢coztimler dogrultusunda yeni yamac/sev
tasarimlar1 onerilmistir.

Anahtar Kelimeler: Heyelan, kayma mekanizmasi, geri analiz, duraylilik analizi, Agri-Ka-
g1zman karayolu
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ABSTRACT

Mass movements are the second most costly natural hazards in Turkey after earthquakes.
Transportation routes amongst other utility lines are the most affected ones by those mass mo-
vements. The scope of this investigation involves the geotechnical investigation, remediation
measures and the best solutions for the problematic section of Agri — Kagizman state route
(kms: 82+300 to 85+300) which is currently under construction.

The field studies include geological, morphological and geotechnical investigation of road se-
ctions affected by landslides. Geotechnical boreholes were drilled to determine the soil profile
as well as to obtain soil samples to characterize the sliding materials through laboratory tests.

Laboratory tests involved determining the index properties and strength parameters of soil
samples. Three-axial shear tests and direct shear tests were employed for this purpose.

Back analyses were carried out using the residual strength data, the position of groundwater
table and the position of the sliding surface as detected from the boreholes. At the final stage,
various slope designs were proposed to remediate the current landslides in the studied area as
well as to provide solutions for them to be stable in the long term.

Keywords: Landslide, failure mechanism, back analyses, stability analysis, Agri - Kagizman
state road
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Gelisen sehirler ve niifusun hizla artmasi nedeniyle, yeni yollarin yapilmasi veya mevcut yol-
larin genigletilmesi zorunlu hale gelmistir. Mersin-Antalya D400 karayolu, bolgenin en 6nem-
li ulagim yollarindan biri olup, topografik kisitlamalar ve yolun tek seritli olmas1 nedeniyle
ihtiyaca cevap veremez hale gelmistir. Bu nedenle Karayollart Genel Miidiirliigii tarafindan
yeni bir yol giizergahi projelendirilmis olup, yol yapim calismalar1 devam etmektedir. Ancak
yol giizergahindaki asir1 eklemli ve bozunmus kayaclar igerisinde agilan sevlerde duraysizlik
problemleri yasanmaktadir. Yol sevlerinde yasanan problemler, giizergdh boyunca sikga rast-
lanan sist, rekristalize kiregtagi bloklar1 ve kuvarsitlerden olusan Cakmak formasyonundan
meydana gelmektedir. Bu ¢aligmada, yolun 231+00-235+00 kilometreleri arasindaki sevlerde
olusan duraysizliklar incelenmistir. Yolun bu kesiminde agilan karayolu sevleri asir1 derecede
eklemli kaya kiitle 6zelligine sahip sistler icerisinde yer almaktadir. Kaya kiitlesinin jeolojik,
jeomekanik dzelliklerinin belirlenebilmesi amaciyla, Karayollart 5. Bolge Miidiirliigii tarafin-
dan yapilan 6 adet karotlu sondaj verisinden yararlanilmistir. Ayrica, standart karot drnekleri
iizerinde laboratuarda; birim hacim agirlik, tek eksenli sikisma dayanimi ve {i¢ eksenli sikisma
dayanimi deneyleri yapilmistir. Elde edilen tasarim parametreleri kullanilarak kaya kiitlesi i¢in
GSI (Jeolojik Dayanim Indeksi) degeri belirlenmis ve sev tasarimlari, giivenlik katsayis1 1.5
alimarak, Hoek-Brown yenilme kriterine gore yapilmistir.

Anahtar Kelimeler: Alanya-Anamur karayolu, GSI, sev durayliligi, sist, Mersin
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ABSTRACT

Due to growing cities and the rapid increase of the population, it has become necessary to
expand the existing roads or construction of new roads. Mersin-Antalya D 400 highway is
one of the most important roads in the region, and has become insufficient to the region's
needs because of topographical constraints and consisting of a single lane. Therefore, a new
road route has been projected by the General Directorate of Highways, the road construction
work continues. But, stability problems at the road slopes excavated in extremely jointed and
weathered rocks are experienced. The problems experienced in the road slopes take place wit-
hin the Cakmak Formation consisting of shale, recrystallized limestone blocks, and quartzite
frequently encountered along the route. In this study, the stability problems formed in the road
slopes between 231+00-235+00 kilometers were examined. The road slopes excavated in this
part of the road are located within the schist having extremely jointed rock mass properties.
6 core drilling data of the 5.Regional Directorate of State Highways were used to determine
geological and geotechnical properties of rock mass. Also, unit weight, uniaxial and triaxial
compressive strength tests have been carried out on the standard core samples in the labora-
tory. By using the resulting design parameters, GSI (Geological Strength Index) value was
determined for the rock mass, and slope designs based on safety factor of 1.5 was conducted
by the Hoek-Brown failure criteria.

Keywords: Alanya-Anamur motorway, GSI, slope stability, schist, Mersin
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Su seviyesinde goriilen degisimler kiy1 ya da benzeri s1g bolgelerde, derin bolgelere gore daha
karmasik etkenlerin tesirinde gerceklesmektedir. Bu etkenler atmosferik basma, riizgar, jeo-
lojik yapisal 6zellikler, su dalga etkilesimleri gibi dogal ya da, gemi manevralari, kiyilardaki
mithendislik insa iiriinlerinin yapisal 6zellikleri gibi insan yapis1 nedenlerle olusmaktadir. Kiy1
bolgelerde etkilesim gemi manevrasina ve squat (gémiilme) 6zelliklerine bagli olarak saniye-
ler i¢inde ortaya cikabilir ve hesapta olmayan su seviyesi diisiimlerine neden olur. Atmosferik
basing farklar1 gibi nedenlerlede bolgedeki basing fark degerlerine gore saatler icinde metre-
lere varan su seviye degisimleri de etkili olmaktadir. Tiim bunlar yayilan suyun terk ettigi ve
ilerledigi bolgelerde gemi kazalar1 dahil bir ¢cok tehlikeli olaya sebebiyet verebilir. Jeolojik
ve morfolojik 6zelliklerin hizli su yer degisimine imkan verdigi bolgelerde pervane giiciiniin
ve gemi viicudunun yonlendirilmesinin hesapsiz yapilmasida zaten sig olan bolgelerde hizli
su yerdegismesine bagli su seviyesi diisiimii nedenli kazalarin en 6nemli ek nedenleridir.

Suyun dalga 6zelligi nedeniyle kiyilardaki duvarlardan yansimasi ise su seviye degisimleri-
nin bolgesel davranigini, cok daha 6nemle incelenmesi gereken bir konu haline getirmektedir.
Bu amagla kiy1 duvarlarinin agisal 6zelliklerine bagli olarak suyun yayilmasi ve yiizeysel su
seviye farkliliklarinin ne olabilecegi ile ilgili bir analog model dizisi olusturulmustur. Mo-
delde dogrusal tiirbin fan atmosferik basma yapma amaciyla su seviyesine dik olarak iistte
konumlandirilmistir. Ilk modelde ag1s1 60 derece olan kiy1 duvarlari tabani diiz “v” seklinde bir
su tankinda denenmistir. Ikinci modelde duvarlar1 dik olan su tanki ayni atmosferik basmaya
maruz birakilmistir. Son prototipde ise tabanda genis ve derinlik azaldikga birbirlerine dogru
yaklasan 60 derecelik egimdeki diiz yapili duvarlara sahip model denenmistir. Bu son prototip
en dalgali kiyrya sahiptir ve orta basendeki suyun seviyesini korumustur. Buna neden olarak
bu modele ait kiy1 duvarindaki dalgalarin hizlica geri yansitilmasinin oldugu gériilmiistiir. Bu
tip duvarlarin yapilmasi digerlerine gore oldukga maliyetlidir. S1g bdlgelerde suyun hacimsel
derinligini korumustur, ve dalga yansitabilme ve soniimleme 6zelligi ekman akimlarinin da
yardimiyla iyidir.

Anahtar Kelimeler: Squat, ckman akimlari, atmosferik basinc itmesi, degisken su seviyesi
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ABSTRACT

The changes seen in the water level are affected by complex factors more at shallow zones
than deep zones. These factors result from natural causes, such as atmospheric pressure, wind,
geological structural features, water-wave interactions and man-made causes, such as struc-
tural features of the coastal engineering products and ship maneuvers. The ship maneuver and
interaction in the squat region (burial) can change the water level just in seconds, and it leads
to water level drop unlooked for. Atmospheric pressure difference causes water level changes
reaching up to meters during few hours due to the difference in pressure in the region. All these
lead to very dangerous incidents and ship accidents in the regions of spreading water. In the
regions where geological and morphological conditions are suitable for quick water displa-
cements, rapid loss of water level by forced propulsion and hard steering of the ship body are
extra reasons for accidents to occur.

Reflection of the water from the walls owing to its wave properties makes the regional behavior
of the water level changes a very important subject to be examined. For this purpose, based on
the angular features of coast walls, a model series were prepared to figure out the spread and
shallow water level differences. In the model, the linear turbine fan was placed perpendicular
to the water level to produce atmospheric pressure. The first model has 60 degree angular
walls with a flat base, and the second model has perpendicular walls. The third prototype has
60 degree approaching walls with flat structure. All model series were exposed to the same
atmospheric pressure load. The most water distribution and the maximum water level of loss
have been observed on the first model. Third prototype has the most oscillating water level of
the coast and has kept the water level in the basin. This causes the waves to be reflected back
to the wall as fast as it has been seen on this model. Also, construction of this type of wall is
quite costly when compared to the others. Third model has preserved its volume of water in
the shallow water depth, and be able to reflect waves and absorbing feature is good with the
help of Ekman currents.

Keywords: Squat, Ekman currents, atmospheric pressure push, oscillating water level
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Insanoglu dogal yapr taslarini antik ¢aglardan beri cesitli amaglar icin kullanmistir. Ulkemizde
kaplama ve dogal yapitast olarak kullanilan kayaglar hemen hemen her bélgede yayilim sun-
maktadir. Degisik renk, doku, bilesim ile petrografik ve jeomekanik 6zellikler sunan bu yap1
taglari, yiizyillardan beri bir¢ok yapitlarda kullanilmaktadir. Bu ¢aligmada son yillarda yap1 ve
kaplama tag1 olarak yaygin kullanima sahip andezitlerin, kullanim yerlerindeki performansla-
rin1 kontrol eden faktorleri incelenmistir. Calismanin konusunu Ankara ve Kayseri yoresinden
alinan ve Nigde Universitesi Kampiis alaninda kaplama tas1 olarak kullanilan andezitler olus-
turmaktadir. Bu kapsamda bes farkli bolgeden alinan numuneler {izerinde kayaclarin jeolojik
yapilarindan ve dig etkilerden kaynaklanan bozunmalar1 tanimlamak amaciyla ayrintili arazi
gbzlemlerinin yan sira, kimyasal analizler, petrografik arastirmalar ile taslarin jeomekanik
ozelliklerini belirlemek i¢in ayrintili laboratuvar arastirmalar1 gergeklestirilmistir. Calisma so-
nucunda, kaplama ve déseme tasi olarak kullanilacak andezitlerin, jeolojik 6zelliklerinin ¢ok
iyi bilinmesi ve kullanilacak yerin iklim kosullar1, ¢cevresel etkileri goz oniine alinarak kulla-
nilmasinin 6nemi vurgulanmistir.

Anahtar Kelimeler: Andezit, jeomekanik 6zellikler, petrografik 6zellikler, Nigde
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ABSTRACT

Mankind has used the natural building materials for various purposes since ancient times.
In our country, rocks as facing and natural building stones show spread in almost every re-
gion. These building stones that offer different color, texture, composition, petrographic and
geomechanical properties have been used in many buildings for centuries. In this study, an
intensive study of defining the factors that significantly affect their performances at the usage
of andesites that have had expansive use as a building and coating stone in recent years was
made. As a field study, the campus area of Nigde University was chosen. These andesites were
taken from the region of Ankara and Kayseri. In this context, by the aim of determining the
deteriorations caused by geological constructions and the environmental effects, the detailed
laboratory studies were carried out on samples from the 5 different locations in order to define
the chemical analysis, petrographical studies and the geomechanical characteristics in additi-
on to the detailed field observations. As a result of this study, it was once again emphasized the
interest in that the geological features of andesites that will be used as coating and flooring
stone must be known very well and these materials must be used by taking into consideration
climatic conditions and environmental effects of the place to be used.

Keywords: Andesite, geomechanical properties, petrographic properties, Nigde
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Bu ¢aligmada, mithendislik projelerinin gilivenilir ve ekonomik olarak tasarlanabilmesi icin,
hem laboratuvar, hem de arazi deneyleri ile elde edilen parametrelerin farkli arastirmacilar
tarafindan Onerilen esitlikler kullanilarak, zeminler i¢in en ideal tasima kapasitesinin belir-
lenmesi amaglanmustir. Bu kapsamda, Giimiishane ili smirlar igerisinde bulunan Tamzi ve
Akgakale Koylerinde ylizeylenen zeminlerin jeoteknik 6zelliklerinin belirlenmesi icin, her bir
alanda tiger adet arastirma ¢ukuru agtirilmig olup, bu alanlarda ikiser adet sismik kirilma ve
ylizey dalgalarinin ¢ok kanalli Analizi (MASW) yontemleri uygulanmistir. Arastirma ¢ukur-
larindan alinan orselenmis ve orselenmemis 6rneklerde elek analizi, kesme kutusu deneyi, ii¢
eksenli sikisma deneyleri yapilmistir. Uygulanan sismik kirilma ve MASW yontemleri ile ze-
minlere ait sismik hizlar belirlenmistir. Tagima kapasitesinin belirlenmesinde; Terzaghi, Meye-
roff, Skempton, Kurtulus, Tezcan ve Ozdemir, Tiirker ve Kegeli tarafindan onerilen esitlikler
kullanilarak, elde edilen emniyetli tagima kapasitesi degerleri karsilagtirilmistir.

Anahtar Kelimeler: Kesme kutusu deneyi, MASW, sismik kirilma, sismik hizlar, tasima
kapasitesi, zemin
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ABSTRACT

In this study, in order to design reliable and economical engineering projects, determination
of the optimal bearing capacity for the soils is aimed by using the parameters obtained from
field and laboratory tests in the equations proposed by different researchers. In this context,
to determine the geotechnical properties of the outcropping soils in Tamzi and Akgakale vil-
lage located in the province of the Giimiishane, the three trial pit was dug in each area and
the Multi-channel Analysis of Surface Waves (MASW) and Seismic Refraction methods were
applied on both of these areas. The sieve analysis, shear box test, triaxial compression tests
were carried out on the disturbed and undisturbed soil samples which were taken from the trial
pits. The seismic velocities of the soils were determined by using MASW and Seismic refraction
methods. The bearing capacity values determined by using the equations proposed by Terza-
ghi, Meyeroff, Skempton, Kurtulus, Tezcan and Ozdemir, Tiirker, and Keceli, were compared.

Keywords: Bearing capacity, MASW, seismic refraction, shear box test, seismic velocities, soil
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07/

Bozkurt - Dinar (Afyon) istasyonlar1 aras1 demiryolu hattt KM: 302+240.000 - 376+600.000
arasi jeoteknik arastirmalar yapilmistir. Bu aragtirmalarinin amaci; zemin profilinin ¢ikartil-
masi, iyilestirme gereken kesimlerin tespit edilerek gerekli dnlemlerin belirlenmesi, koprii,
menfezler, alt ve ist gegitlerin insaa edilecegi yerlerde bulunan zemin ve kaya birimlerinin
tiirlerinin, kalinliklarinin, tabaka konumlarinin yeralt1 su seviyesinin ve mithendislik 6zellik-
leri ile bunlara bagli olarak jeolojik yapinin aydinlatarak, tasarim parametrelerinin tespit edil-
mesidir. Calisma 6ncesinde literatiir arastirmasi yapilarak genel jeolojik yap1 tespit edilmistir.
Detayli incelemeler sirasinda Jeoradar (GPR) galismalari yapilmis ve elde edilen tiim yerdistii
ve yer alt1 jeolojik bilgiler bir biitiin halinde ele alinarak projenin igeriginin genisletilmesi sag-
lanmistir. Sondajlarin yer ve derinlikleri ile sondaj sirasinda yapilacak arazi deneyleri belirlen-
mis ve zemin numune alma esaslari tespit edilmistir. Jeoradar (GPR) ¢alismalari sirasinda eski
dolgu ile dogal zemin sinirlari, yeralti su seviyeleri belirlenmistir. Giizergah tizerinde 35 adet
Jeoradar (GPR) olgtimii yapilmistir. GPR 6lgiim sonuglart degerlendirililerek dogal zeminle
eski dolgu sinirlari, yeralti su seviyeleri belirlenmistir. Arazi ve laboratuvar ¢alismalarindan
elde edilen veriler 1s5181nda yapilan degerlendirmeleri ve sonuglari igeren jeoteknik rapor ha-
zirlanmistir.

Anahtar Kelimeler: Sondaj, jeoloji, GPR, jeoteknik, zemin iyilestirme
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ABSTRACT

Geotechnical investigations were performed between Bozkurt-Dinar railway line stations
which are between KM: 302+240.000-376+600.000. Purposes of these investigations are to
explain the the soil profile within the railway line, to identify necessary locations requiring
soil improvement, to determine design parameters by investigating soil and rock types, thick-
nesses, their engineering properties, groundawater table locations where bridges, culverts are
located. Prior to site investigations a detailed literature review was performed and general
geological structure was determined. During detailed investigations Georadar (GPR) stu-
dies were performed to expand the content of the project by combining all surficail and un-
derground geological data. Locations and depths of boreho