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Orta Anadolunun Morfotektonik Olusumu

Yiicel Yilmaz'

Ystanbul Teknik Universitesi, Maden Fakiiltesi, Maslak, Istanbul

Tletigim: yyilmaz@khas.edu.tr
Oz

Anadolu giliniimiizde siddetli bir ge¢ orojenik ya da post orojenik bigim degisimi gegirmege
zorlanmaktadir. Buna bagli olarak, GPS vektorlerinde kedisini gosterdigi gibi, Anadolu saatin
tersi yoniinde dogudan batiya hareket gecirmektedir. Bu hareket Arap kitasinin kuzey yoniinde
ilerlemege devam edip Dogu Anadolu’yu sikistirmasinin sonucudur. Bu hareketin giiniimiizdeki
iki belirtisi Anadolu’da sik sik depremlerin olmasi ve Anadolunun, tektonigin kontroliinde
gelismekte olan sarp topografyasidir.

Arabistan’in Dogu Anadolu’yu sikistirmasi, Dogu Anadolu’da kita kabugunun kisalip
kalinlagsmas1 ve yiikselmesiyle karsilanmaktadir. Ge¢ Miyosende baslayan bu gelisim Dogu
Anadolu Yiiksek Platosunu olusturmustur. K-G kompresif stres ileri bir evrede iki transform
fayla sinirlanan bagimsiz bir litosferik pargayi; Anadolu Levhasini gelistirmistir. Bu bagimsiz
parca Pliyosenden baslayarak K-G sikismay1 bat1 yoniinde kagarak batiya iletmektedir.

Orta Anadolu tektonik anlamda bir gecis zonu, morfolojik bakimdan ise bati ile dogu
arasinda bir Koprii niteligindedir. Bu bakimdan i¢inde her iki bolgenin ortak 6zelliklerini birlikte
barindirir.

Orta Anadolunun ana morfotektonik unsuru Kirsehir Nigde Masifidir. Orta Anadolunun
ortasinda en genis yeri bu masif kaplamaktadir. Masifin bugilinkii konumunu kazanmaga yonelik
ilk yizeylenmesi ge¢ Eosen- Oligosende gergeklesmistir. Bu donem Pontidlerin Toros’la
carpismasini izler. Bir ¢ekirdek kompleksi halinde yiikselmekte olan masifi ¢evreleyen faylarin,
bu siiregte siyrilma faylar1 gibi gorev yaptiklar1 anlasilmaktadir. Masifin yiikselmesiyle onu
cevreleyen fay sinirlt ¢okiintii alanlart molas havzalari halini almistir. Sivas, Tuz Golii, Cankiri-
Corum havzalarinin ge¢ Eosen -Oligosen deki konumlar1 bu siirecin sonucudur. Daha sonraki
donemlerde gelisen geng faylar bu eski faylar1 kesmis ya yeniden harekete ge¢irmis ya da onlara
yeni bir karakter kazandirmistir. Nigde-Kirsehir Masifi de saatin tersi yonilinde harekete
zorlanarak bir biitiin halinde ve i¢inde bloklar olusturarak bu dénmeyi karsilamaga baslamistir.
Yeni gelisen bu yiikselim ve algalimlar orta Anadolu’ya giiniimiizdeki morfotektonik karakterini
kazandirmigtir. Glinlimiizde masifi gevreleyen-periferal havzalar bu geligmenin sonucu olarak
farkli donemlerde farkli konumlarda gelismis olan havzalarin iist iiste gelistigi alanlardir

Orta Anadolu, morfotektonik karakterini Neo-tektonik Donemde gelisen faylarin etkisiyle
kazanmistir. Kirsehir-Nigde masifini dogu ve batisindan sinirlayan iki ana fay kusagi Tuz Goli
ile Kayseri-Ecemis faylaridir. Tokat fay1 ile Sungurlu-Ezinepazart faylar1 da bdlgenin 6nemli
faylaridir. Tiim bu ve bunlar gibi faylar Orta Anadolu’yu kiiciik bloklara bélmektedir. Bu bloklar
yar1 bagimli ya da bagimsiz bloklar halinde hareket ederek bdlgeyi bigim degisimine zorlayan
toplam giicii birlikte kargilamaktadir.
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Orta Anadolunun kuzeyinde yer alan faylar 6rnegin Malatya-Ovacik fayi, Orta Anadolu
fay1, Tokat fay1 ve Sungurlu-Ezinepazarn fay1 Kuzey Anadolu fay zonundan bir yay cizerek
ayrilmakta ve giiney bati yoniinde uzanmaktadir. Kuzey Anadolu Transform Fayinin sag yanal
yonlii hareketinin bir kismini bu faylar karsilamaktadir.

Orta Anadolunun batisinda yer alan giliney batiya dogru bir yay ¢izerek uzanan ana
faylardan Sungurlu-Ezine Pazar’i fayi transpressional hareketi karsilayan onemli faylardan
birisidir. Orta Anadolu Fay1 ise digerlerinden de daha uzun ve daha devamli bir faydir. Sivas
havzasinin dogudan sinirlamakta ve Akdeniz’e kadar uzanmaktadir. Fay zonu boyunca birgok
cek-ayir tiirii kiigiik Havza gelismistir. Bunlar fayin sigrama yaptig1 yerlerde olusan yerel ¢okiintii
alanlarina karsilik gelmektedir. Erciyes Volkani da {izerinde agilma gelismis olan bu sigrama
alanlarindan birisinde yerlesmistir. Orta Anadolu faymin Kayseri ile Pozanti arasinda uzanan
parcast Ecemis Fayr ve bu fay boyunca gelismis olan dar ve uzun yapisal ¢okiintii ise Ecemis
koridoru olarak bilinmektedir.

Jeolojik ve morfolojik verilere gére, Erken-Orta Miyosen den glnimize Orta Anadolu
ona bitigik tektonik kusaklardan 6rnegin Toroslar dan farkli bir gelisme sergilemektedir. Erken-
orta Miyosende Toroslarin genis bir yoresi deniz ile kaplidir. Bunun verisi Toroslarin giiney
yamagclarinda yer alip 1500metreler kadar yiikselen denizel kiregtaslarinin varligidir. Bu siirecte
Orta Anadolu kara konumunda olup Oligosen ve Erken Miyosende g6l ve akarsu cokelleriyle
ortilmiistiir. Bir diger degisle Toroslara gore daha yiiksek bir konumdadir. Oligosen-Erken
Miyosen yasli kayalardan elde edilen izotop verilerine gore bu siirecte Orta Anadolu ile kenar
siradaglart arasinda orografik bir sinir da yoktur. Yani birinden digerine dereceli bir gegisle
gecilmektedir.

Orta Anadolunun stratigrafisinde denizel ¢okeller ile onu izleyen karasal ¢cokeller arasinda
goriiliir agisal bir diskordans olusmamistir. Bu veri tiim orta Anadolu Platosunun bir butln
halinde ve tipki Dogu Anadolu da oldugu gibi topluca yiikseldigini isaret etmektedir. Bir diger
degisle Iki bolge ayn1 donemde birlikte yiikselmistir.

Orta Anadolunun kenar sira daglarma gore farkli hizda yiikselmesi ge¢ Miyosende
baslamistir. Kenar daglar1 bu donemden sonra Orta Anadolu’ya gore daha hizli yiikselmis ve
giderek bugiinkii yliksek konumlarini kazanmistir. Bu bakimdan Orta Anadolunun kenar sira
daglarma gore degisen konumu bir tahterevallinin hareketine benzetilebilir. Kenar sira daglar
hizl1 yiikselirken orta Anadolu son 7 m y da sadece 1 km kadar ytikselmistir.

Bu yiikselmeler kisaca sdyle dzetlenebilir. ilk evrede Dogu ve Orta Anadolu ile kenar sira
daglar1 topluca ortak bir yiikselme siireci yasamistir. Bu evreyi kenar sira daglarinin daha hizlh
yiikselme evresi izlemistir. Tiim bu bolgelerin topluca yiikselmelerinin nedeni olarak Dogu
Akdeniz’de kuzey yoniinde dalmakta olan okyanus levhasinin diklesip kopmasi ve giden
litosferik mantonun yerine ilerleyen sicak mantonun, iizerindeki litosferi 1sitmasi bir olasilik
olarak diisiiniilebilir. Dogu Anadolu-Orta Anadolu da kabugun altinda yer aldig1 bilinen diisiik
hiz zonunun varligir sicak litosferik mantonun yiikseldiginin verisi ve bdlgenin epirojenik
yiikselmesinin sorumlusu olarak goriilmektedir. Bu gelisme ayni1 zamanda Orta Anadolu’daki
geng ve etkin volkanizmanin da tetikleyicisi olmustur.
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Morphotectonic Development of Central Anatolia

Yiicel Yilmaz*

YIstanbul Technical University, Faculty of Mines, Maslak, Istanbul
Contact: yyilmaz@khas.edu.tr

Abstract

Anatolia is being deformed presently under an ongoing severe post-late orogenic tectonic regime as
expressed by GPS data, which display clearly that Anatolia is moving in an anti- clockwise sense from the
east to the west. The Arabian Plate is moving in a north-northwest direction. The two lines of evidence
manifest this: 1- frequent earthquakes that occur in a vast terrain from the east to the west, and 2- a
rugged, irregular, and tectonically controlled morphology. To understand the tectonics of Anatolia,
structural analyses of the tectonically different regions and the earthquakes are needed a variety of
methods and techniques including morphotectonics.

The continuing northward advance of the Arabian Plate and the resulting compression has been
accommodated in eastern Anatolia by shortening deformation. Consequently, the East Anatolian crust
has been thickened and the region was elevated to form the East Anatolian high plateau to the end of
Miocene. Further shortening generated two transform faults, namely the North Anatolian Transform
Fault and the East Anatolian transform fault. The two transform faults together define an independent
tectonic entity known as the Anatolian Plate, which has been protruding away from the thickened and
shortened eastern Anatolian region to the west possibly from Pleistocene onward.

Tectonically, central Anatolia is a zone of transition among the surrounding regions.
Morphotectonically, it is a bridge between the eastern Anatolian plateau and western Anatolia.
Therefore, from the east to the west, central Anatolia shares many similar morphotectonic features.

The major morphotectonic entity of central Anatolia is the Kirsehir-Nigde Massif. It occupies the
largest part of the central Anatolian plateau. Late stages of the emergence of the Kirsehir Massif
occurred after the Late Eocene-Oligocene during the late-post tectonic deformation period that followed
the collision between the Pontides, which represents an amalgamated tectonic entity in the north and the
Tauride in the south. Some smaller faults, located in the immediate surrounding of the massif as
peripheral faults, appear to have behaved possibly as the detachment faults during the exhumation of the
Kirsehir Massif as a core complex. Because of the emergence, several tectonically controlled peripheral
molasse basins (e.g., the Swvas, Tuz Golii, and Cankirt basins began to form around the Kirsehir Massif
during the Late Eocene-Oligocene period. At a later period, new faults were formed, particularly when
the NeoTectonic regime started to deform central Anatolia. Some of these young faults cut, reactivated,
and/or changed the character of some of the older faults. During this period, the Kirsehir Massif has
been forced to rotate internally and externally in a counterclockwise sense. This late period of
deformation reorganized boundaries of the Nigde-Kirsehir Massif and generated several new faults. They
have defined some local young depressions; vast and flat lowland surrounded by hills. The basins of this
nature that formed under the ongoing transtensional-extensional deformation, give the central Anatolian
plateau its distinct structural style. Some of these small basins were formed above the older ones and
formed superimposed basins as exemplified from the Sivas basin. The present landscape of central
Anatolia began to shape up during the NeoTectonic era in this, roles of the active faults are significant.
Presently, some active fault zones define the eastern and western boundaries of the Kirsehir-Nigde Massif.
These are the Swvas-Kayseri-Ecemis fault, and the Tuz Go6lii fault in the east and west, respectively The
Tokat fault and Sungurlu- Ezinepazari fault may also be regarded as other active major faults of the
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region. They are second-order faults with respect to NATF and CAFz, but collectively, they divide central
Anatolia into smaller sub- blocks These fault-bounded discreet sub- blocks have rotated semi-
independently and have accommodated the bulk strain. The major faults of northern central Anatolia, the
Malatya- Ovacik fault, the central Anatolian fault, the Tokat fault, and the Sungurlu-Ezinepazar fault,
display a similar map pattern, splaying off (diverging) from the NATF zone, curving from northeast to
southwest. Since the beginning of the NeoTectonic era, they have partly accommodated the westerly
motions of the Anatolian Plate within the central Anatolian region.

In the western part of the central Anatolian region, the southerly curving major faults (e.g., the
Sungurlu- Ezinepazari fault distribute transpressional forces along the curve. In the central Anatolian
fault zone, CAFZ is more prominent and longer than the other faults. It stretches from the north of the
Stvas basin to the Mediterranean Sea. The central Anatolian fault is characterized by several pull-apart
basins that formed along the fault zone. They correspond commonly to step-overs formed above sinistral
double bend. The Erciyes volcano is located on an extensional opening of a similar nature (EV in the
Fig). Between Kayseri and Pozanti, the southern segment of CAFZ extends along a wide structural
depression known as the Ecemis corridor (the Ecemis, fault).

The geological and morphological evidence collectively reveal that the central Anatolian plateau
has passed through different evolutionary stages compared to the neighboring Taurus Mountains since the
Early-Middle Miocene period. During the Early-Middle Miocene time, the Taurus regions were mostly
buried under a sea. The evidence for this is the presence of the marine limestone of the Lower- Middle
Miocene age, observed mostly on the southern slopes of the Taurus up to heights of 1500 m. While the
Taurus region was under the sea, central Anatolia was a land. Starting from the Oligocene-Early
Miocene time, mainly fluvial and lacustrine sediments, were deposited. Central Anatolia was standing at
a higher elevation with respect to the Taurus Range during the entire Miocene period. Analyses of the
Oligocene-Early Miocene stable isotopes across central Turkey reveal that there was no orographic
barrier in the locations of the peripheral mountains at that period.

The terrestrial deposits of the central Anatolian plateau replaced the marine sediments without
apparent angular unconformity indicating that the whole region was elevated en block, which is like the
coeval event in eastern Anatolia. Therefore, it may be concluded that the two regions were parts of the
same tectonic entity during that period. From the Late Miocene onward, the morphotectonic character of
central Anatolia began to change with respect to the surrounding regions. The peripheral mountains on
both sides began to rise with a higher rate of elevation to reach their present altitudes. The relative
motions of central Anatolia with respect to the peripheral mountains may thus be compared to the motion
of a see-saw. The isotope data also confirm that the uplifting of the central Anatolian plateau has
occurred at a lower rate compared to the peripheral mountains, it was only 1 km during the last 7 m yr.
period.

The central and eastern parts of Turkey experienced two stages of uplifting: (1) wholesale uplift of
central and eastern Anatolia together with the peripheral regions, (2) preferential (higher rate of)
uplifting of the peripheral mountains. For the wholesale uplift, the following main mechanisms are
proposed: (1) slab steepening and break off the northerly subducting eastern Mediterranean oceanic
lithosphere. Removal of the lithospheric mantle and the associated vertical mantle flow beneath the
central Anatolian plateau triggered the uplift. The low-velocity seismic zone beneath the crust is the
indication of the hot / buoyant sub lithospheric mantle underlying the plateau that is regarded as
responsible from the epeirogenic elevation. This may be responsible from the extensive volcanic activities
of the Central Anatolia. The wholesale uplift of the central Anatolian plateau began during the later
period of the Late Miocene. The surface uplift rate in the Mut basin located on the Tauride was
calculated to be as an average at 0.24-0.25. But it was much higher (0.6-0.7 mm) since 1.6 m yr. period.
The Quaternary uplift of the central Anatolian plateau is closely related to the uplift of the northern and
southern plateau margins.
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“Kapadokya Jeoparkir” Onerisi; Olasi Firsatlar ve Girisim Beklentileri

Nizamettin Kazanci®?

! Jeolojik Miras1 Koruma Dernegi (JEMIRKO), Maltepe 06570, Ankara
2 Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Golbagi, Ankara

Iletisim: nkazanci@ankara.edu.tr
Oz

“Jeopark” UNESCO tarafindan desteklenen ¢ok yonlii doga koruma ve siirdiiriilebilir kalkinma
programidir. Kalkinmaya katkist jeoturizm yoluyladir. Jeolojik miras unsurlarini topluca
bulunduran bir bolgenin oldugu gibi muhafaza edebilmesi i¢in egitim ve jeoturizm amagh olarak
dizenlenmesi, diizenlenen bu yo6renin 6zel kurallar gergevesinde yonetilmesi olarak da tarif
edilebilir. Jeopark uygulamasinda, 6zel bir yonetime kavusturulan yoéredeki jeolojik miras ve
jeodegerler, mevcut sosyal yapi, tarihi ve kiiltiirel degerler ile birlikte oldugu korunurlar. Arazi
kullanilir, ancak peyzaj ve genel goriinim degistirilemez. Milli park uygulamalarindan farkli
olarak jeopark icinde yasanir, kiiciik biiylik yerlesimleri bulundurabilir, ancak tiim dogal ve suni
varliklar kayit altindadir, adlar1 ve islevleri uygun sekilde ilan edilmistir. Jeoparkin temel
dayanagi jeositler ve/veya Jeolojik miras unsurlaridir. Bunlar kiiltiirel ve tarihi doku ile birlikte
ele alinir ve turizme hazirlanir. Jeopark uygulamasinda yerel halkin istegi ve destegi esastir.
Yerel destekle baslayacak jeopark girisimi bagimsiz bir kurul tarafindan, kendine tahsis edilecek
bltce ile yiritiiliir. Kurallara uygun olarak olusturulan ve islemeye baslayan bir jeopark, gerekli
denetimlerden sonra “UNESCO Jeopark1” diplomas: alabilir. Bu diploma UNESCO tarafindan
tim diinyaya ilan edilir ve gidip goriilmesi onerilir. Doga meraklilar1 bu gagriya itibar ederler. Bu
nedenle biitiin jeoparklarin yerli yabanc1 ziyaretgileri vardir (= jeoturizm).

UNESCO diplomasini hedefleyen Kapadokya Jeoparki’nin kurulmasini1 6neriyoruz. Halen
belirli bir turizm potansiyeli bulunan Nigde-Aksaray-Nevsehir-Kirsehir bolgesinde, UNESCO
Jeoparki olabilecek ¢ok sayida yer vardir. “Kapadokya” adinin uluslararasi bilinirligi 6nemli bir
avantajdir. UNESCO Tiirkiye Milli Komisyonu’nun se¢ilmis Genel Kurul {iyesi ve doga koruma
konusunda akredite STK olan JEMIRKO bu konuda genis bir hazirlhik yapmistir. Arazi
incelemeleri tamamlanmig, alternatif alanlar belirlenmistir. Birikimlerini yerel girisimlere
aktarmaya hazirdir. UNESCO Jeoparki diplomasi almanin gittikce zorlasmakta oldugu dikkate
alinarak, yore yetkililerinin bu firsati1 degerlendirmeleri onerilmektedir.

Anahtar kelimeler: Kapadokya Jeoparki, jeolojik miras, jeoturizm, jeosit, UNESCO, JEMIRKO.
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2 Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, Gélbasi, Ankara, Turkey

Contact: nkazanci@ankara.edu.tr

Abstract

“Geopark”™ is one of the multi-purposed programmes of UNESCO on nature conservation and
sustainable development. For economic benefits and local development, tourism is the expected
result by programme applications. Namely, geopark is a designed area which includes geosites,
geoheritage or geovalues and its management is ruled specifically. It should remind that the main
aim of a geopark is geoconservation, however successful geotourism, education and rural
development are apparent tasks. Historical and cultural values are usual parts of a geopark and
they all are protected together with geoheritage. Land can be used for agriculture and similar
purposes; however landscapes and landforms should not be changed. Geopark is highly different
from a national park as it is alive socially, for instance it may contain small or big settlements,
however all natural and cultural properties are registered in it; their names and functions have
been declared for further protection. The backbone of a geopark is of course geosites and/or
geoheritage. They all are prepared for geotourism together with cultural elements. In designation
of a geopark an important necessity is the support of local people. When all circumstances are
ready, an aspiring geopark can be realized by an expert group by helps of the local and general
administrations. Being a Global UNESCO Geopark or obtaining a UNESCO diploma is the final
target; however it needs a lot of paper works and onsite examinations. The UNESCO diploma
which is a guarantee for high quality of a geopark provides an international fame to the area.
People consider and respect the UNESCO label and so all global geoparks take visitors from all
around the world (=geotourism).

We strongly suggest forming the Cappadocia Geopark aiming the UNESCO diploma. We
know that there are many suitable localities for successful geoparks in the area of Nigde-
Aksaray-Nevsehir-Kirsehir. Moreover, the name of Cappadocia is an advantage as it is already
known well. The Turkish Association for Conservation of Geological Heritage (JEMIRKO with
initials of the local name) that is the elected General Assembly member of National Commission
of Turkey for UNESCO (UTMK) have examined the area in detail and prepared itself for
potential geoparks. JEMIRKO, the only accredited NGO to UTMK on geoheritage is volunteer to
share relevant scientific data with local and national groups which intend to design a geopark in
the area. This suggestion could be an occasion for local authorities since obtaining the UNESCO
Geopark diploma is getting difficult.

Keywords: Cappadocia Geopark, geological heritage, geotourism, geosite, UNSECO, JEMIRKO.
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Endiistriyel Hammaddeler Ve Ulkelerin Gelismesindeki Onemi

Cahit Helvaci®

Dokuz Eyliil Universitesi, Miihendislik fakiiltesi, Jeoloji Miihendisligi Boliimii, Tinaztepe Yerleskesi, Buca 35160, Izmir

Tletigim: cahit.helvaci@deu.edu.tr
Oz

Antik caglardan giinlimiize dek iilkelerin gelismislik diizeyleri ile yeraltt kaynaklarimi
kullanmalar1 arasinda dogrudan bir iligki vardir. Giiniimiizdeki geligsmis {ilkelerin yeralti
kaynaklarmi en etkin ve basarili sekilde kullandiklar1 agiktir. Ulkelerin gelismesinde, basta
demir, komur ve endustriyel hammaddeler olmak Uzere tiikkenebilir dogal kaynaklar 6nemli yer
tutar. Petrol, ABD, Rusya ve Ortadogu iilkelerine olaganiistii glic kazandiran baslica etkenler
arasinda yer alir. Fransa’min potaslari, Italya’nin kiikiirt ve mermerleri, Giiney Amerika ve
Afrika’nin bakirlari, Tunus’un fosfatlari, Gliney Afrika’nin altin ve elmaslar1 bu yargiy1
kanitlayan 6rneklerdir. Tiirkiye i¢in de bor ve diger tuzlarin, kil ve bentonit yataklari, kuvars
kumu, perlit ve mermer gibi endiistriyel hammaddelerin ayn1 énemde oldugu, tartismaya yer
birakmayacak kadar acgiktir. Tirkiye’deki bor yataklari rezerv ve tendr bakimindan diinyada
rakipsizdir. Diinya {lkeleri c¢ok yaygin kullanimi olan iileksit ve kolemanit mineralleri
bakimindan Tiirkiye’ye bagimlhdir.

Dogal kaynaklar, Diinyanin her tararinda farkli oranlarda mevcuttur fakat bu dogal
kaynaklar, iilkelere esit firsatlar verecek sekilde dagilmamistir. Endiistriyel mineraller ya
dogrudan endiistriyel islemler sirasinda ya da 6zel bir iiretimden sonra isleme tabi tutularak
kullanilan maddelerdir. Bu mineraller sagladiklar1 enerji ya da fiziksel ve kimyasal 6zelliklerine
bagli olarak kullanilir. Mineraller, tarim toplulugu olan Siimerlerden, modern teknolojinin gegerli
oldugu bugiine kadar, topluluklarin gelisimine &nemli katki saglamislardir. ilk caglarda
avlanmak i¢in tastan ve ¢akiltasindan silahlarin, aletlerin yapilmasina ve kullanilmistir.
Medeniyetin gelisimine bagli olarak metalurjinin ortaya ¢ikmasi ile basit malzemelerin ( tas,
cakiltas1 ) yerine bakir ve demir gegmistir.

Insanhigin gelismesi, bilimsel, teknolojik, ekonomik ve sosyal gelisme ile yakindan
iligkilidir. Akdeniz ve Ege denizlerinin ¢evresinde bir ¢ok kiiltlir ve medeniyet gelismistir.
Mezopotamyadan Misir’a kadar olan bolgede , Yunan, Antik Romali, Osmanli, Tiirk, Hristiyan ve
Islam mensubu olan ¢ok farkli kiiltiir ve medeniyetleri (8rnegin Mezopotamya uygarliklari;
Kenanli, Fenikeli, Musevi ve Kartacalilar gibi) yasamistir. Diinyanin bu yoresinde bir ¢ok eski
antik maden yatag atiklar1 ¢ok farkli yerlerde gozlenmistir. Plylakopi obsidiyen yatagi; Lavrion
kursun, demir,¢cinko ve giimiis madeni; Milos kil ve bentonit yataklari; Balya kursun ve ¢inko
yatagi, Sultancayir bor yatagi gibi 6rnekler bu antik donem maden yataklarina 6rnek verilebilir.

Ticaret veya takas, minerallerin biiyiik cazibesinden dolayr metallerin kullanimindan
oncesi antik caglarda kullanilmistir. Antik donemlerde minerallerin kullanilmasi maden
endiistrisinin ve teknolojisinin gelismesine onemli katki yapmistir. Metallerin antik ¢aglardaki
kullanim1 metal ¢aglarini karakterize etmistir ( Bakir 1.O. 5000-3000, Bronz 1.0. 3000-1400,
Demir 1.0 1400 civarlarinda ). Minerallerin kullanilmasi ile medeniyetin gelisimi arasinda yakin
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bir bag vardir. Bronz c¢agi sirasindaki kiiltiirel ilerlemeler Akdenizin dogu taraflariyla sinirl
kalmistir.  XIX. ve XX. Ylzyillar da ise 1stya dayanikli, aside direngli materyallerin imali,
yaliim ve filtre iriinlerinin tretimi, seramik, metalurjik, optik, kagit, lastik ve yiyecek madde
endiistrileri gibi yeni tarim ve kimya uygulamalar1t yapilmis ve sonucunda da yeni Urunler ile
materyaller bulunmustur.

Antik topluluklar tarafindan kullanilan endiistriyel ve yapir malzemelerinin miktar1 ve
cesidi her zaman i¢in o toplulugun ekonomik giicline bagli olarak yorumlanir. Baz1 mineraller
antik medeniyetlerin gelisme doneminde fazla kullanilmisken diger bazi minerallar ise
sanayilesme sonrasi hizmetlerin gelismis oldugu ekonomilerde daha ¢ok kullanilmistir. Modern
zamanlarda endiistriyel minerallerin ve kayalarin iiretiminin, metal mineralleri iiretimi {izerindeki
egemenligi gelismis bir lilkenin ekonomik diizeyini belirleyen bir 6l¢ii olmustur. Siirdiiriilebilir
ekonominin olusumu birka¢ nedende olabilir. Ama kaynaklar, cografya, yapitaglari ve insan
sermayesi gibi bazi ana nedenlere bagli olabilir.

Akdeniz ve Ege bolgeleri icin hammadde kaynaklarini gézden gegirdikten sonra bu
faktorlerin birlegsmesi sonucunda boélgelerin gelisimi ile ilgili 6nemli rol oynadigi gozlenir.
Mineraller, Fenikelilerin ticaret yaparken denizi ana yol olarak kullanmasindan altyapinin
gelistigi Antik Roma zamanindan bugiine dek, topluluklarin gelismesinde 6énemli rol oynamustir.
Mineraller ve kayalar sayesinde modern topluluklar giinlimiizde ileri seviyede gelismislerdir.
Tuzlar, killer, aliiminyum veya obsidiyen Ornekleri, topluluklar tarafindan minerallerin
kullanimina bagh olarak gelismeleri etkileyen ana faktorler hakkinda bilgi verir.

Bat1 Anadolu’da, Marmara ve Trakya Bolgeleri’'nde genis ve yaygin olan Neojen yash
havzalar linyit, bitiimlii seyl, kil, uranyum, toryum, pomza, bor yataklar1 gibi endiistriyel
materyalleri icerir. Bahsedilen endustriyel hammaddelerden sadece bor madenleri diinyadaki bor
rezervlerinin yaklasik %80 ini olustur. Trakya Bolgesindeki kil ve linyit yataklari ile yanisira
iilkenin dogal gaz yataklarinin %30 na sahip oldugu diislintildiigiinde, Trakya ve Bati Anadolu
bolgelerin stratejik 6nemleri ¢ok kolay anlasilabilir.

Sonu¢ olarak, basta endiistriyel hammaddeler olmak iizere Onemli ve stratejik
madenlerimize iligkin politikalarin ulusal ve bilimsel alanda odaklasmasi gibi bir sorumlulukla
kars1 karsiya oldugumuz gercegi aciktir. Aksi halde, tiim iilke ve ulus olarak zengin yeralti
kaynaklarinin fakir bekgileri olarak yasamak gibi olumsuz segenekle karsi karsiya kalma olasilig
vardir. Asil amag, tilkelerin stratejik mineraller iizerindeki avantajli pozisyonlarinin korunmasi ve
strdurtlmesidir.
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Biyocografya [bios (hayat) + geo (yerkire) + graphos (yazmak)], canlilarin yeryiiziindeki
dagilim sekillerini ve bunlarin tarihsel gelisimlerini inceleyen bir bilim dalidir. Biyocografya,
sadece canlinin dagilim seklini degil; o canlinin neden orada bulundugu, baska yerlerde neden
bulunmadig1 gibi sorularin da cevabimi arar. Sozgelimi, Microtus anatolicus ni¢in sadece I¢
Anadolu’da endemik yasar veya Kivi kuslar1 (Apterygiformes) ve ilkel bir kalakbagsh
(Rhynchocephalia) olan Sphenodon, nigin sadece Yeni Zelanda’da yasar? Keseli memeliler
(Marsupialia) nicin iki uzak kitada (Neotropik ve Avustralya bolgelerinde) dagilim gosterir?
Keza Akcigerli Baliklar (Dipnoi), Neotropik, Etiyopya ve Avustralya disinda ni¢in goriilmez ve
kitalar glinlimiizde birbirinden mesafeli oldugu halde, boyle bir dagilim sergilerler? Leylek gibi
pek ¢ok gdemen kus nicin mevsimsel gocler yapar? Ic Anadolu ve Goller Yoresi i¢ su baliklari
icin ni¢in daha yiiksek endemizm oranina sahiptir? Baz1 endemikler tek bir alandayken, bazilari
nicin ¢ok sayida kii¢iik alanda bulunur? Kitlesel yokoluslar insanlik 6ncesi var miydi? Kag kez
oldu? Hangi canlilar gelip gegti? Gelecekte ne kadar1 kalir veya yok olur? Buzullagsma diinyay1 ve
canlilart ne Slgiide sekillendirmistir? Biyolojik c¢esitlilik iizerinde etkisi ne kadar ve nasildir?
Evrim var midir? Mekanizmalari nelerdir? Bazi bolgelerimizde (Cankir1 ve Sivas’in jipsli yerleri
gibi) bitki endemizmi neden yliksektir? Bu sorular1 uzatmak miimkiindiir. Ancak bu tip sorular
iki yolla agiklanabilirler: Ya ekolojik sebeplere bagli olarak ya da tarihi biyocografya ile
aciklariz. Aslinda ikincisi dogrudan jeoloji ile ilgilidir. Bugiinkii jeolojik olusumlar yaninda
gecmis jeolojik devir ve donemlerdeki olaylar ile dogrudan ilgili oldugundan Jeoloji bilgisi
kacinilmaz bir ihtiyagtir.

Diger taraftan jeolojinin de temel konularindan olan Wegener (1912)’in ilk kez “Kitalarin
Kayma Teorisi” olarak tanimladigi, Du Toit (1937)’in gelistirdigi ve 1960’lardan sonra genel
kabul goren Levha Tektonigi’nin agiklanmasinda jeoloji bilgisi kadar, belki daha fazla biyoloji
bilgisinden yararlanilmistir. Ozellikle soyu tiikenen canlilardan elde edilen fosiller ile giincel
canlilarin dagilim sekilleri Levha Tektonigi’ne uzanan siliregte 6nemli kanitlar sunmustur.
Yukaridaki sorulara ornekler verilerek biyocografya basligi altinda biyoloji ve jeoloji temel
bilimlerinin ortak ¢alismasinin énemi bu sunumun temel konusudur.

Anahtar kelimeler: disiplinler arasi ¢alisma, biyoloji, jeoloji, biyocografya
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Abstract

Biogeography, derived from the words bios (life) + geo (earth) + graphos (write), is a branch of
science that examines the distribution patterns of living things on the World and their historical
development. Biogeography, not only the form of distribution of the creature; it asks why the
species was there, why absent was no other places. For example, why is Microtus anatolicus only
endemic to Central Anatolia, or why do Kiwi birds (Apterygiformes) and Rhynchocephalia, a
primitive order of lizard-like reptiles that includes only one living species of Tuatara
(Sphenodon) live only in New Zealand? Why are marsupial mammals (Marsupialia) distributed
in two distant continents, i.e. Neotropic and Australian regions? Likewise, why do the Lung
Fishes (Dipnoi) not be seen outside the Neotropic, Ethiopia and Australia, and even though the
continents are distant from each other today, they exhibit such a distribution? Why do many
migratory birds such as storks make seasonal migrations? Why does the Central Anatolia and
Lakes Region have higher endemism rates for inland water fish? Why are some endemics in a
single area, some of them are found in many small areas? Did mass extinctions exist before
human beings? How many times have been the extinctions occurred? Which creatures have been
presented and extincted? How many species will remain or disappear in the future? How did
glacialization shape the world and living things? How much is the impact on biological
diversity? Is there evolution? What are its mechanisms? In some of our regions (such as
gypsiferous places in Cankwr1 and Sivas, and also karstic areas of the Taurus), why is plant
endemism high? It is possible to extend these questions. However, such questions can be
explained in two ways: either by ecological reasons or by historical biogeography. In fact, the
latter is directly related to geology. Geological knowledge is an inevitable need since it is
directly related to the past geological cycles and the events in the periods.

On the other hand, probably more biological knowledge as much as geological
informations was utilized for explaining of Plate Tectonics, which was derived from the theory of
Continental Drift publicized by Alfred Lothar Wegener in 1912 and developed by Alexander Du
Toit in 1937 and one of the main subjects of modern geology after early 1960s. Especially, the
distribution of fossils from extinct and actual species provided important evidence for Plate
Tectonics. Given the examples above, the importance of the collaboration of the sciences of
biology and geology under the title of biogeography is the main subject of this presentation.

Keywords: multidisciplinary study, biology, geology, biogeography
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‘ADA’ isimli ve 410 cm derinlige erisen karotlar yaz 2016’dan beri toplanmakta olup, burasi
Eregli’nin dogusunda, Adabag bataklig1 ile Zanopa aliivyon yelpaze ve Adabag Geg Pleistosen
gecidi arasinda yer alir. Bu karotlar, yorede yapilan diger iki yaslandirilmayan seriler ile
iliskilendirilmistir: Adabag batakliginin dogu kisminda BAG yer alir ve KAR Kkesiti ise Zanopa
aliivyon yelpazesinin kuzeyinde Kargacik koyiine yakin bir yerdir. ADA kayitlar1 Konya
ovasinda mezolitik ve neolitik donem insan yasaminin ¢evresi iizerine bilgiler vermektedir. Bu
cevresel evrimin rekonstrilksiyonu sediman iceresinde bulunan tane boyu, karbonat, organik
madde ve mineral bilesenlerine dayanmaktadir.

Bu calisma sonucu, elde edilen karotlar iizerinde jeolojik calismalari yardimiyla Nigde
Universitesinde tamamlanmas1 amaglanmistir. Bu veriler son 25 bin yildan beri (LGM) i¢
Anadolu’da meydana gelen iklim ve g¢evresel degisikliklerini ortaya ¢ikarmaya yarayacaktir.
Kayitlar sirasiyla: (1) tane boyu dagilimi analizi, istatiksel degerlendirme sonuglar ile, (2)
mineral icerigi (kil tiirleri, diger mineraller) XRD analizleri sonucu; (3) ince kesit caligmalar
sonucu mikro yapinin ortaya ¢ikarilmasi; (4) sedimanlarin jeokimyasal icerikleri seklindedir.

Note: These results have been obtained in the frame of M. Demir’s Master Degree in Geology at Nigde Omer
Halisdemir University. This work has been performed in the frame of (1) BAP-FEB 2014-BAGEP project of the
Nigde Omer Halisdemir University, and of (2) the on-going ArchéoMed Project of Mistrals/Envimed/PaléoMex
Program (CNRS). Important financial support for *C dating of the ADA, BAG and KAR cores has been attributed to
C. Kuzucuoglu and J-P. Dumoulin by the Tellus/Artemis program of the CEA/CNRS-INSU. Dates were performed
at the Artemis accelerator at Saclay (France). KEYAR archaeological survey project financed by Kog University
(Istanbul) has provided accommodation and scientific support.

Keywords: Eregli plain, Late Glacial, Holocene,Climate, Geological proxies.
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Abstract

In 2016, three cores were retrieved from marshy areas in the Eregli plain at two locations
positioned in the outer rim of the Upper Pleistocene alluvial fan of the Zanopa river (Konya
Province). The first two (ADA and BAG) are from the Adabag marsh which has developed in the
shadow of a tombolo sand bar pertaining to the LGM Konya Palaeolake system. This bar is
dated LGM or Late Glacial. These two cores delivered complementary sequences representing
two distinct part of the marsh today: (a) ADA is from a dry part of the marsh close to the sand
bar; (b) BAG is from a still wet part of the marsh close to the border of the Zanopa alluvial fan.
The third core (KAR) was taken from a peaty area expanding over the northern part of the
alluvial fan, which is nowadays dry and on destruction. The communication aims at presenting
initial results of geological analyses performed on these cores at Nigde University. These will
contribute to reconstructing the climatic and environmental evolution in Eregli area since 25 ka
(LGM). Proxies presented in the communication are: (1) grain size distribution analyses, with
statistic treatments of the results; (2) mineral (silt, clay) composition using XRD analyses; (3)
sediment structure using thin sections; (4) geochemical content of the sediments.

Note: These results have been obtained in the frame of M. Demir’s Master Degree in Geology at Nigde Omer
Halisdemir University. This work has been performed in the frame of (1) BAP-FEB 2014-BAGEP project of the
Nigde Omer Halisdemir University, and of (2) the on-going ArchéoMed Project of Mistrals/Envimed/PaléoMex
Program (CNRS). Important financial support for 14C dating of the ADA, BAG and KAR cores has been attributed
to C. Kuzucuoglu and J-P. Dumoulin by the Tellus/Artemis program of the CEA/CNRS-INSU. Dates were performed
at the Artemis accelerator at Saclay (France). KEYAR archaeological survey project financed by Kog University
(Istanbul) has provided accommodation and scientific support.

Keywords: Eregli plain, Late Glacial, Holocene,Climate, Geological proxies.
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Calisma alami, i¢ Anadolu Bélgesi'nde Hasan, Keciboyduran ve Melendiz volkanik daglarin
kuzeye yonelen akarsulari ile kuzeyden gelen akarsularin toplandigi genis bir havza sahasini
kapsamaktadir. Calisma alan1 Ust Miyosen'den Holosen'e kadar ¢esitli yasta lav akintilar1 ve
piroklastiklerden olusur ve yilda 350-400 mm yagis alir. Calismanin amaci, s6z konusu alanda
drenajin ne zaman ve nasil gelisti§ini ortaya c¢ikartmaktir. Boylece Drenaj Yogunlugu (Dd),
Akarsu Frekansi (Fs), Akarsu Uzunlugu-Gradient indeksi (SL) kullanilarak lav akintilari ve
proklastikler iizerindeki drenaj agi analiz edilip, yaslandirilmistir. Bulgulara gére Melendiz
Nehri'nin giiney kesiminde Dd degerleri 2,3 ile 4,4 arasinda, Fs degerleri 7,2 ile 14 arasinda
degismektedir. Diisiik Dd ve Fs degerleri Melendiz Nehri'nin giineyindeki Miyosen-Pliyosen
(Dd: 2,4 ve Fs: 4,5) ve Holosen (Dd: 2,3 ve Fs: 7,2) yash araziye karsilik gelirken yiiksek Dd ve
Fs degerleri Ust Miyosen (Dd: 4,4 ve Fs: 14) ve Alt Pleyistosen (Dd: 4 ve Fs: 13,9) yash araziye
karsilik gelmektedir. Melendiz Nehri'nin kuzey kesiminde Dd degerleri 3,3 ile 4,7 arasinda, Fs
degerleri 6,8 ile 13,9 arasinda degisir. Havzanin bu kesiminde diisiik degerler Ust Pliyosen-
Pleyistosen (Dd: 3,3 ve Fs: 6,8) arazisine karsilik gelirken yiiksek degerler (Dd: 4,7 ve Fs: 13,9)
Holosen'e karsilik gelmektedir. Bu durum drenaj kurulus yasinin havzanin her iki tarafinda farkl
oldugunu gostermektedir. Giineydeki drenaj kurulusu Ust Miyosen'de baslamis fakat Miyosen-
Pliyosen araliginda gecirimliligi yliksek aglomera ve tiiflerden dolay1 yavas gelismistir. Kuzey
tarafta ise drenajin gelisimi genis alanli gegirimli ignimbritlerden dolayr glineye gore daha sonra
baslamis. Giiney taraftaki yiiksek Dd ve Fs degerleri gecirimsiz andezit ve bazalt lavlarindan
kaynaklanmaktadir ve yiikselim oraninin kuzeye gore daha fazla oldugunu gostermektedir. SL
degerleri 22 ile 1103 arasinda degismektedir ve Melendiz Nehri boyunca orta mecrada tuflerde ve
asag1 mecrada Kuvaterner yasli aliivyonlarda aktif tektonigin etkisiyle aniden yiiksek degere
ulagmaktadir. Drenaj havzalarinin morfometrik parametreleri ile volkanik arazinin yasi arasindaki
iliski, drenaj ag1 gelisiminde ve baslangicinin belirlenmesinde jeolojik gecmisi dahil etmenin
6nemini gostermektedir.

Anahtar kelimeler: arazi gelisimi, drenaj kurulusu-gelisimi, morfometrik parametreler, Hasan Dagi, Melendiz Dag.
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Abstract

The study area comprises a wide basin which north-trending streams of Mt. Hasan, Mt.
Keciboyduran and Mt. Melendiz volcanic mountains and streams coming from north are
accumulated. The study area is composed of a thick sequence of lava flows and pyroclastics
ranging from Holocene to Upper Miocene in age, and the landscape receives precipitation of
between 350-400 mm per year. The aim of the study was to determine when the inception of the
drainage network and landscape evolution occurred. Therefore, drainage density (Dd), Stream
Frequency (Fs) and Stream Length-Gradient Index (SL) were used and the drainage network that
developed on the lava flows and pyroclastics was analyzed and dated. According to the results,
Dd values range between 2.3 and 4.4. Fs values range 7.2 and 14. Low values correspond to
Miocene-Pliocene (Dd: 2.4 ve Fs: 4.5) and Holocene-aged terrains (Dd: 2.3 ve Fs: 7.2), while
high Dd and Fs values correspond to Upper Miocene (Dd: 4.4 ve Fs: 14) and Lower Pleistocene-
aged landscapes (Dd: 4 ve Fs: 13.9) on the south side of the Melendiz River Basin. Dd values
range between 3.3 and 4.7. Fs values range 6.8 and 13.9 on the north side of the Melendiz River
Basin. To the north of the basin, low values correspond to Upper Pliocene-Pleistocene
terrain(Dd: 3,3 and Fs: 6,8), while high Dd (4,7) and Fs (13,9) values correspond to Holocene-
aged terrains. This indicates that the age of the drainage network's inception differs on each side
of the basin. On the south side, the inception of the drainage network started in Upper Miocene;
however, it increased slowly in Miocene-Pliocene due to highly-permeable lithologies such as
tuff and agglomerate during this period. On the north side, the process of drainage network
development began later than the south side due to extensive ignimbrite terrain. Dd and Fs
values on the south side are higher than the north side of the basin, indicating that the uplift ratio
of the south side is much greater than that of the north side and impermeable lithologies such as
andesite and basalt lava flows. SL values range between 22 and 1103, and reach an abruptly
high value in the middle reaches with tuff and the down reaches with Quaternary-aged alluvium
along the Melendiz River, due to active tectonics. The relationship between the morphometric
parameters of the drainage basins and date of the volcanic terrain underscore the importance of
incorporating geological history into models of drainage networks and their inception.

Keywords: landscape evolution, drainage inception-development, morphometric parameters, Mt. Hasan, Mt. Melendiz.
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Arap plakasimin kuzeydoguya dogru hareketi nedeniyle, Anadolu levhasi Kuzey Anadolu Fay1
(KAF) ve Dogu Anadolu Fay1 (DAF) gibi ana fay zonlar1 boyunca batiya dogru kaymaktadir. Bu
ana fay kusaklarindaki streslere bagli olarak Orta Anadolu’da gelisen en Onemli tektonik
yapilardan birisi Tuzgdlii Fay Zonu’dur. Tuzgdlii Fay Zonu ~200 km uzunluga sahip KB-GD
uzanimli, toplamda on bir segmentten olusan, biiylik cogunlugu normal atim, az bir kismi ise sag-
yanal atiml1 bir fay zonudur. Fay zonunun farkli kesimlerinden yapilmis olan ¢aligmalar, fay hatti
boyunca, farkli yaslarda ve 6zelliklerdeki birimler icerisinde atim miktarinin 20 ile 400 metre
arasinda degistigini gostermistir. Bu calismada Nigde Masifi’nin batisinda yer alan tufa ve
traverten deposu igerisindeki Tuzg6li Fay Zonu’nun atim miktari incelenmistir. Deponun yasi
termoluminesans (TL) tarihlendirme yodntemine gére ~0.8 Ma ~1.4 Ma olarak bulunmustur.
Deponun giiney kesimi Tuz Golii Fay Zonunun Bor segmenti tarafindan sinirlandirilmistir. Depo
icerisindeki atim miktarin1 belirleyebilmek icin elektiriksel 06zdireng yontemi (ERT)
kullanilmigtir. Deponun yamacindan alinan 330 m’lik ERT profiline gore diisey atim miktar1 100-
110 m’dir. Elde edilen yaglara ve ERT profil sonuglarina goére Tuzgéli Fay Zonu, Bor
Segmenti’nin Kuvaterner atim miktari ~110 m olarak belirlenmistir.

Bu calisma Nigde Omer Halisdemir Universitesi Bilimsel Arastrma Projeleri Birimi tarafindan
desteklenmistir (FEB2017/24-BAGEP). Katkilarindan dolay1 BAP birimine tesekkiir ederiz.

Anahtar kelimeler: Tuz Golii Fay Zonu, Bor segmenti, tufa deposu, atim miktari, termoliiminesans
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Abstract

The Anatolian plate has shifted to west along the main fault zones such as the North Anatolian
Fault (NAF) and the East Anatolian Fault (EAF) due to the movement of the Arabian plate to the
northeast. Tuzgoli Fault Zone is one of the most important tectonic structures developed in
Central Anatolia depending on the stresses in these main fault zones. The Tuz G6lu Fault Zone is
a NW-SE-trending fault zone with a length of ca. 200 km and consisting of a total of eleven
segments. The majority of the Tuzgdli Fault Zone is a normal fault and a small part is a dextral
strike-slip fault zone. Experiments made from different sections of the fault zone show that
throughout the fault line, the amount of slip-rate varied between 20 and 400 meters within
different ages and lithology. The amount of slip-rate of the Tuzg6li Fault Zone in tufa and
travertine deposit located in the west part of the Nigde Massif has been investigated in this study.
The age of the deposit was found between ~0.8 Ma and ~1.4 Ma according to the
thermoluminescence (TL) dating method. The southern section of the deposit is limited by the Bor
Segment of the Tuzg6lu Fault Zone. Electrical Resistivity Method (ERT) was used to determine
the amount of slip-rate in the deposit. The amount of slip-rate is around 100-110 m according to
the 330 m ERT profile taken from the slope of the mass. According to the obtained ages and ERT
profile results, the Quaternary slip-rate of Bor Segment of the Tuzgéli Fault Zone was
determined as ~110 m.

This work was supported by Nigde Omer Halisdemir University Scientific Research Projects Unit
(FEB2017 / 24-BAGEP). We thank the Research Projects Unit for its contribution.

Keywords: Anahtar kelimeler: Tuz Goli Fault Zone, , Bor segment, tufa deposit, Quaternary slip-rate, thermoluminesans
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I¢ Anadolunun giiney kesimi yaygin lav alanlar1 ve piroklastikler ile karakterize olup, drenaj
agimin kurulmasiyla ilgili olarak topografyayr incelemek ig¢in iyi bir olanak sunmaktadir. Bu
calismanim amaci, I¢ Anadolu'nun giineyindeki volkanik daglar olan Karadag ve Karacadag'daki
drenaj agimin gelisimini ortaya cikartmaktir. Drenajin gelisimi ve volkanik arazinin yasi, yasi
belli litolojiler (6r. lav akisi, tiif) temel alinarak ve Drenaj Yogunlugu (Dd), Akarsu Frekansi (Fs)
ve Akarsu Uzunlugu-Gradient Indeksi (SL) gibi morfometrik parametrelere kullanilarak
belirlenmistir. Karadag ve Karacadag, yas olarak Kuvaterner'den Ust Miyosen'e kadar degisen
kalin bir lavlardan olusur. Bu daglik alanlar yilda 370 mm'den daha az yagis almaktadir. Bu
daglarda pimnarlar yoktur. Drenaj ag1 ilkbaharda kar erimlerinden ve diger mevsimlerde yiizeysel
akislardan beslenir. Dd ve Fs degerleri Pliyosen yaslh arazide yiiksektir (Dd: 3,3 ve Fs: 5,8) ve
hizl1 bir artis gosterir, ancak Kuvaterner yash arazide bu degerlerde azalma (Dd: 2,6 ve Fs: 4,8)
goriillir. Bu durum, drenaj aglarinin ve fluviyal asindirmanin gelismesi igin yaklasik 20 milyon
yil gerekli oldugunu gostermektedir. SL degerleri Karadag ve Karacadag'da sirasiyla 48 ile 650
ve 32 ile 520 arasinda degigmektedir. Yiiksek SL degerleri Karadag'da Kuvaterner yaslh aluvyal
birikinti konilerine ve asagi mecrada Pliyosen yash bazalt lavlarina karsilik gelmektedir. Bu
yiiksek degerler Karadag'da aktif faylar ve Karacadag'da kanal yoniinii degistiren lav akintilar1 ile
ilgilidir. Bulgular, gen¢ volkanik alanda drenaj kurulusunun Ust Miyosen'de basladigini
gelisimini Pliyosen'de devam ettigini ve bu gelisim azalarak Kuvaterner'e kadar siirdiiglini
gostermektedir. Drenaj havzalarinin morfometrik parametreleri ile lav akintilar1 ve volkanik
arazinin morfolojisi arasindaki gozlemlenen iligkiler, ayn1 zamanda iki dagin hidrolojik evrimi
hakkinda bir fikir vermektedir.

Anahtar kelimeler: Volkanik arazi, drenaj gelisimi, morfometrik parametreler, Karadag, Karacadag
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Abstract

The southern part of Central Anatolia is characterized by extensive pyroclastics and lava fields,
thereby offering a good opportunity to study the landscape in relation to the inception of its
drainage network. The purpose of this study was to determine the development of drainage
networks on Mt. Karadag and Mt. Karacadag, which are volcanic mountains located in southern
Central Anatolia. The age of both drainage evolution and volcanic landscape was determined on
the basis of dating lithologies (e.g. lava flow, tuff) and by morphometric parameters such as
Drainage Density (Dd), Stream Frequency (Fs) and Stream Length-Gradient Index (SL). Mt.
Karadag and Mt. Karacadag are composed of a thick sequence of lava flows ranging from
Quaternary to Upper Miocene in age. These mountainous areas receive less than 370 mm
precipitation per year. Springs are absent on these mountains. The drainage networks are fed by
melting snow in the spring and by runoff in other seasons. Values of Dd and Fs are high and
increase rapidly in the Pliocene-aged landscape (Dd: 3.3 and Fs: 5.8) then decrease in the
Quaternary-aged landscape (Dd: 2.6 ve Fs: 4.8). This indicates that approximately 20 million
years were required for development of the drainage networks and fluvial incision. SL values in
Karadag and Karacadag range between 48 and 650, 32 and 520, respectively. High SL values
correspond to the Quaternary-aged alluvial fans on Mt. Karadag and downflowing Pliocene-
aged basalt lava. These high values are related to in the active faults and lava flow changing
direction of channel on Mt. Karadag and Mt. Karacadag, respectively. Results indicate that
inception of the drainage network started in Upper Miocene, developed in Pliocene, and then
continued decreasingly to Quaternary in this young volcanic terrain. Observed relationships
between the morphometric parameters of the drainage basins and lava flows and the morphology
of the volcanic landscape, also offer an insight into the hydrologic evolution of the two
mountains.

Keywords: Volcanic terrain, drainage development, morphometric parameters, Mt. Karadag, Mt. Karacadag
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Arkeolojik ve tarihsel belgelere gore giiniimiizde Nigde iline bagl goreli kiigiik br yerlesim yeri
olan Kemerhisar antik donemde Anadolu'nun en dénemli sehirlerinden biri olan Tyana’y1 temsil
etmekteydi. Kent, gunimiize kadar kesintisiz olarak bir yerlesim yeri olarak kullanilmis, ancak
mevcut belgelerden anlasildigi tizere onemini her zaman ayni 6lgiide surdirememistir. Antik
Tyana kentinin mimari ve sosyal &zellikleriyle ilgili bazi arkeolojik veriler olmasina ragmen,
sehrin eski cografi kosullarina iliskin bilgiler ise oldukga siirlidir. Antik kentlerin uzun sureli
kullanimlar ise biiyiik 6lgiide cografi Ozellikleri ile ilgilidir. Bu baglamda Kemerhisar genel
olarak sadece jeopolitik konumuyla ilgili olarak degerlendirilmistir. Ancak, kentin dogal ¢evresel
kosullarinin tarihgesi iyi bir sekilde ele alinmamistir. Bu ¢aligmada, Kemerhisar’in gegirmis
oldugu dogal gevre degisimlerinin uzaktan algilama ve sondaj galismalari ile anlasilmasi
amaclanmigstir. Sedimantolojik ve jeokimyasal verileri toplamak icin Kemerhisar c¢evresinde
karotlu sondaj ¢alismalar1 gergeklestirilmistir. Ayrica, Tyana bolgesinin dogal ortamlariyla ilgili
tim arkeolojik ve tarihsel veriler gozden gegirilerek eldeki bulgularla karsilastirmalari
yapilmaistir.

Bu ¢aligma Nigde Omer Halisdemir Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi
tarafindan FEB 2016/07-BAGEP no’lu proje kapsaminda desteklenmistir.

Anahtar kelimeler: Paleoiklim, paleocografya, Holosen, Nigde, Orta Anadolu
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Abstract

According to archaeological and historical documents, Kemerhisar, which is a relatively small
settlement in the Nigde province, now represents Tyana, one of the most important cities of
ancient Anatolia. The city has been used as a settlement continuously until the present day, but as
it is understood from the existing documents, it has not always maintained its importance.
Although, there are some archaeological data on the architectural and social characteristics of
the ancient city of Tyana, information about the old geographical conditions of the city is quite
limited. The long-term use of ancient cities is majorly related to their geographical features. In
this context, Kemerhisar is generally considered only in relation to its geopolitical location.
However, the history of the natural environmental conditions of the city has not been handled in
details. In this study, it is aimed to understand the natural environment changes that Kemerhisar
has undergone by remote sensing and drilling studies. Core drilling operations were carried out
around Kemerhisar to collect sedimentological and geochemical data. In addition, all
archaeological and historical data related to the the natural environment of the Tyana region
were reviewed and compared with the findings of the study.

This study was supported by the Scientific Research Projects Unit of Nigde Omer Halisdemir University
(Project No: FEB 2016/07-BAGEP).

Keywords: Paleoclimate, paleogeography, Holocene, Nigde, Central Anatolia.
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Yangin, maddi hasarlara, tarihi eserlerin tahribat ve kaybina hatta biitiin canlilarin 6liimiine yol
acabilir. Gunimulzde modern toplumlarda sanayilesmenin artmasiyla birlikte niifusun
fazlalagsmasi ve hizla degisen ve gelisen bilim ve teknolojinin etkisiyle yangin riskleri artmus,
dolayistyla da alev geciktirici iiriinlerin kullanimi kaginilmaz olmustur. Is1 ve alevden korunma
gerektiren her tirlii alanda gii¢ tutusurlugu saglamak adina dolgu maddeleri kullanmak veya
cesitli gili¢ tutusurluk islemleri yapma gerekliligi son donemlerde yeniden onem kazanmaya
baglamistir. Birgok insan i¢in dolgu kelimesi sadece maliyet azaltmak olarak bilinir. Oysaki
dolgu maddeleri karistirildigr biitlin malzemenin biitiin 6zelliklerini degistirir. Yaygin olarak
dolgu maddeleri polimerin mekanik o6zelliklerini arttirmaya yardimci olmaktadir. Gelisen
teknoloji ile plastiklerin bilesiminde polimer disindaki alev geciktirici katki maddelerinin miktar
siirekli artmaktadir. Bu kullanilan katki malzemeleri, plastiklestirme ve ayni1 zamanda nihai {iriine
mukavemet, rijitlik, esneklik ve direng vermektedir. Alev geciktirmede inorganik mineraller
onemli rol oynamaktadir. Alev geciktirici katki maddelerinden beklenen ilk olarak alev
geciktirme etkisine sahip olmak ve daha sonra igine katildigt ana malzemenin islenme
ozelliklerine uygun olmaktir. Belli oranlarda ilave edilen alev geciktirici katki maddeleri hem
kolay yanici ana malzemeyi seyreltmekte hem de ana maddenin oksijen indeksini azaltmaktadir.
Alev geciktiricilik, kizdirma kaybi1 (LOI) ile kontrol edilir. LOI testleri numunenin yanmasinda
gereken oksijeni belirler. Birgok insan icin dolgu kelimesi sadece maliyet azaltmak olarak bilinir.
Oysaki dolgu maddeleri karistirildigi malzemenin biitiin 6zelliklerini degistirir. Yaygin olarak
dolgu maddeleri polimerin mekanik 6zelliklerini arttirmaya yardimci olmaktadir. Dolgu kelimesi
genellikle kat1 katki maddelerini &zellikle de inorganik malzemeleri temsil eder. Inorganik
malzemeler mekanik Ozelliklerindeki etkilerine goére etkisiz dolgu maddeleri (inert) ve dolgu
maddeleri (extender) olarak siiflandirilir.

Genel olarak bu derlemede, mineral esasli alev geciktiriciler ve 6nemi vurgulanmaktadir.

Anahtar kelimeler: Alev geciktirici, yangin, alev, yanma mekanizmasi, mineral dolgu
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Abstract

Fire can lead to property damage, destruction and loss of historical artifacts, and even death of
all living things. Today, in modern societies, due to the increase of the population with the
increase of the industrialization and the effect of the rapidly changing and developing science
and technology, fire risks have increased and therefore the use of flame retarding products has
become inevitable. The necessity of using flame retardant fillers or making several flame
retardancy process in every area that needs heat and flame protection has become important
again nowadays. For many people, the word filler is associated with cost reduction, but in recent
years it has become more widely recognized that fillers modify all properties of the material in
which they are mixed. Most commonly, fillers are used to assist processing and to upgrade the
mechanical properties of the host polymer.

With the developing technology, the amount of flame retardant additives outside the polymer in
the composition of plastics is constantly increasing. These additives used give plasticity and at
the same time strength, rigidity, flexibility and resistance to the final product. Inorganic minerals
play an important role in flame retardation. The flame retardant additives are expected to have
the flame retarding effect first and then to conform to the processing properties of the main
material into which they are incorporated. Flame retardant additives added in certain
proportions both dilute the easily flammable base material and reduce the oxygen index of the
main material. Flame retardancy is controlled by loss of heat (LOI). LOI tests determine the
oxygen needed to burn the sample. For many people the filler word is only known to reduce the
cost. The fillers, on the other hand, change all the properties of the material to be mixed.
Commonly, fillers help increase the mechanical properties of the polymer. The filler word usually
represents solid additives, especially inorganic materials. Inorganic materials are classified as
inert and extender according to their mechanical properties.

In general, mineral based flame retardants and their importance are emphasized in this review.

Keywords: Flame retardancy, fire , flame, combustion mechanism, mineral fillers,
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Toplumlarimin gelismislik diizeyinin bir gostergesi de kullandiklar1 endiistriyel hammadde
miktaridir. Tiirkiye kalsit tiretimi 2000’11 yillarda 300-400 bin ton/y1l’dan 2018’lere gelindiginde
1,5~2,0 milyon ton/yil’a yaklagsmis ve yillik tiiketim orani hizla artmaktadir. Tiirkiye nin en saf
ve beyaz kalsit olusumlar1 Nigde bolgesinde bulunmaktadir. Kalsit ocaklar1 Nigde Masifi
icindeki Giimiigler formasyonunda yer almaktadir. Bolge oldukca biiyiik endiistriyel hammadde
rezervlerine sahiptir. Ozel sektore ait kalsit sahalarinda acik isletme yontemi ile iiretim
yapilmakta olup, sektordeki yillik toplam istthdam sayisi yaklagik 1500-1600 kisi arasinda
degismektedir. A¢ik ocaklardan ¢ikarilan tiivenan kalsit madeni kirma-eleme Unitelerine oradan
da ogiitme devrelerinin bulundugu cevher hazirlama tesislerine sevk edilmektedir. 16 farkli firma
tarafindan iiretilen mikronize ve graniile kalsitler yurtici ve yurtdisina pazarlanmaktadir.

Kalsit’in kullanim alanlarina gore her sektoriin talep ettigi iirlin tane boyutu, renk derecesi ve
yiizey 6zellikleri farklilik gdstermektedir. Bundan dolayi, iiretici firmalarin bu taleplere gore tiriin
hazirlamalar1 ve pazarlamalart ¢ok biiyiik 6nem arz etmektedir. Bu nedenle; glnimuzde
kiiresellesme ve artan rekabetin etkisiyle, yenilikei, iiretici, katma degeri yliksek bir maden
sanayinin varligimmi korumasi ve gelismesinde, lojistik ve tedarik zinciri yonetiminin etkin ve
dogru bir sekilde uygulanmasi gerekmektedir. Lojistik yonetimi, isletmelerde bir fonksiyon
olarak degil, bir slire¢ olarak ele alinmaktadir. Bu siirecin amaci; {riinlerin, hammadde
kaynagindan tiiketiciye ulastirilmasina kadar gerekli faaliyetlerin yerine getirilmesidir. Uriinlerin
tasinmasi, stoklama, iiretim, dagitim gibi fiziksel faaliyetler ve bunlara iliskin bilgilerin
saglanmasi ve tiim siirecin yonetimi lojistik yonetimi igerisinde yer almaktadir.

Paketleme; tiriinlerin dagitim, depolama, satis ve kullanimi i¢in ambalajlanmasi veya korunmasi
icin uygulanan bir teknolojidir. Burada; kagit (Kraft) torba, PP (Polipropilen) torba, Big-Bag,
Sling-Bag ve Palet tiirlerinden bahsedilecektir. Gerek yurtigi gerekse yurtdisi kalsit
sevkiyatlarinda cesitli problemlerin yasandigi bilinmektedir. Bu maksatla yapilan arastirmada;
Nigde bolgesinde bulunan mikronize kalsit paketleme tesislerinde yapilan g¢alismalardan elde
edilen bulgular; teknolojik, ekonomik ve lojistik yoniinden incelenerek, sektore uygulanabilir
modern ¢6zim 6nerileri ortaya konulmaktadir.

Anahtar kelimeler: Madencilik, Nigde, kalsit, paketleme, lojistik
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Abstract

The amount of industrial raw materials used is an indicator for the level of development of society. In
Turkey, while the annual micronized calcite productions were about 300-400 thousand tons in 2000s,
it has been getting about 1.5~2.0 million tons during 2018s and the consumption ratio per annum is
now dramatically increasing. The pure white calcite formations of Turkey are mostly situated in
Nigde Region. The calcite mines in the Nigde Massif are located in the Gumusler formation. The
region has very huge reserves of industrial raw materials. In the private sector calcite fields open pit
production method is being carried out and the total number of employee in the sector yearly range
from about 1500-1600 persons. The raw calcites exploited from open pit mines are conveyed to the
crushing and screening units and then to mining facilities where the grinding and separation units
are located. The micronized and granular materials, which are produced by 16 different companies,
are marketed domestically and internationally.

The product grain size, color grade and surface properties demanded by each industry are different
according to the usage areas of the calcite. Therefore, product manufacturers and marketing of
products according to these demands are of great importance. Therefore; today, with the influence of
globalization and increasing competition, it is necessary to implement logistics and supply chain
management effectively and correctly in order to protect and develop the existence of an innovative,
productive, high value added mining industry. Logistics management is considered as a process
rather than a function in enterprises. The aim of this process; until the products are delivered to the
consumer from the raw material source. The physical activities such as transportation of goods,
stocking, production and distribution and providing information about them are all included in the
logistics management of the whole process management.

Packaging is a technology applied to the packaging or protection of products for distribution,
storage, sale and use. Here; Paper (Kraft) bag, PP (Polypropylene) bag, Big-Bag, Sling-Bag and
Pallet packaging types will be mentioned. It is known that there are various problems in both
domestic and overseas calcite shipments. For this study; findings obtained from micronized calcite
packaging plants in Nigde region, both theoretically and practically, technological, economic and
logistic at work are examined from the perspective of the modern solution proposals applicable in the
sector are explained.

Keywords: Mining, Nigde, calcite, packaging, logistics.
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Nano partikiillerin ortalama tane boyutu 1 um altindadir (mikron-alt1) fakat nano-kristaller 200-
500 nm arasinda bir tane boyutuna sahiptir. Coziinme hizin1 ve bu sayede zor ¢dziinen ilag
malzemelerinin biyoyararlanimini artirmak i¢in nano-kristalizasyon teknikleri kullanilmaktadir.
Nanokristal tiretimi i¢in glinlimiizde uygulanan 3 temel teknoloji vardir. Bunlar: ¢oktiirme, bilyali
degirmende 6giitme ve yliksek basingli homojenizasyon.

Yas Ogiitme ilag nano-Kristelleri {iretmek i¢in uygulanan yaygin bir metottur. Nano-kristallerin
stabilitesi kritik bir sorudur ve farkli stabilizer tiirleri (polimerler, seliilozlar, yiizey aktif
maddeler ve lipidler gibi) ¢esitli ilaglar i¢in test edilmektedir.

Bu arastirmada, en iyi stabilizer (ve miktar1) ve ¢oktiirme prosesinin nasil secilecegi sorusu ile
nano-ogiitme prosesinde olusan tane kirilmasinin arkasindaki temel olgular sunulmaktadir.

Anahtar kelimeler: Yas nano ogiitme, tane kirilmasi, ilag nano kristalleri, stabilite
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Abstract

The average particle size of nanoparticles is less than 1 um (submicron), and the nanocrystals
have a grain size of 200-500 nm. Nano-crystallization techniques are used to increase the
dissolution rate and thus the bioavailability of poorly soluble drug materials. There are 3 basic
technologies for nanocrystals today. These include: precipitation, ball milling and high pressure
homogenization.

Wet milling is a common method applied to produce nano-crystals of drugs. The stability of
nanocrystals is a critical question, and different types of stabilizers (such as polymers, celluloses,
surfactants and lipids) are tested for a variety of drugs.

In this research, it is presented the basic facts behind the grain breaking in the nano-grinding
process, as well as the question of how to choose the best stabilizer (and amount) and
precipitation process.

Keywords: Wet nano grinding, particle breakage, drug nano crystals, stability
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Bilgisayar teknolojisinde madencilik faaliyetleri agisindan en onemli uygulamalardan biri de
modelleme olmustur. Bilgisayar destekli modelleme denince akla ilk gelen terim CAD
(Computer Aided Design) tabanli program sistemleridir. Ayrica, jeolojik ve topografik alanlarda
gelistirilen cografik bilgi sistemi GIS (Geological Information Systems) ile bilgisayar destekli
analizlere jeolojik agidan yeni bir boyut kazandirilmistir.

Madencilik faaliyetlerinin gelismesi ve iiretimde hiz kazanmasi bilgisayar mekaniginin gelisimini
hizlandirmig, bilgisayar teknolojisinin gelisimi madencilik faaliyetlerine yeni bir boyut
kazandirmistir. CAD ve GIS sistemlerinin birlestirilmesi ve aymi uygulamalar {izerinde
kullanilmas: ile jeolojik ve madencilik alanlarinda 3 boyutlu modelleme programlari ortaya
cikmigtir. Bu programlar baslica Surpac, Vulcan, Micromine, Datamine, Minesight ve Netcad
Netpro/mine’dir. Bu programlarin ¢aligma mantigi benzer olmakla birlikte, her programin
kendine has uygulama teknigi ile ¢6ziim yontemleri bulunmaktadir.

Bu calismada 6rnek bir bakir madenine ait sondaj verileri kullanilmistir. Sondaj verileri Surpac
paket programi kullanilarak 3 boyutlu olarak modellenmistir ve sonuclarin klasik yonteme gore
(poligon yontemi) artilar1 ve kazandirdiklari ortaya konmustur.

Anahtar kelimeler: sondaj degerlendirmesi, bilgisayar destekli modelleme, cevher modelleme, rezerv hesaplama, poligon
yontemi,
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Abstract

In computer technology, one of the most important applications in terms of mining technology
has become “modeling”. When computer-aided modeling is mentioned, the first thing that comes
to mind is CAD (Computer Aided Design) based program systems. In addition, GIS, a
Geographical Information System developed in geological and topographical fields, has brought
a new dimension to the computer aided analysis.

The development of mining activities and the acceleration of production have speeded up the
development of computer mechanics, and the development of computer technology has brought a
new dimension to mining activities. With the integration of CAD and GIS and their use on the
same applications, 3D modeling programs have been created in geological and mining areas.
Some of these programs, used widely, are Surpac, Vulcan, Micromine, Datamine, Minesight and
Netcad Netpro/Mine. Although working logic of these programs is similar, each program has its
own practical application methods.

In this study, drillhole data of a sample copper mine is used. The drillhole data is modeled in 3D

using Surpac package program and it is revealed that 3D modeling has superiorities and positive
results compared to classical method (polygon method).

Keywords: drillhole evaluation, computer aided modeling, ore modeling, reserve calculation, polygon method
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Perlitin genlestirilmesinde, perlitin cinsi, 1sitma siiresi ve genlesme sicaklig gibi faktorler onemli
rol oynamaktadir. Konvansiyonel yontemde firin igerisindeki genlesme sartlar1 tam olarak
kontrol edilememekte ve drin Ozellikleri olumsuz etkilenmektedir. Yine, perlit taneleri diizensiz
sekilli olmakta, yapisal kusurlar icermekte ve stabilite sorunlar1 yasanmaktadir. Bu ozellikler
insaat sektorii ve kimya endiistrisindeki uygulama alanini siirlandirmaktadir. Ozellikle inovatif
uygulamalar igin teknik hedefleri karsilamak tizere mekanik ve yiizey Ozellikleri agisindan
nitelikli genlestirilmis perlite ihtiya¢ duyulmaktadir.

Bu arastirmada; konvansiyonel genlesme firinlar1 ile yeni tip firinlar, optimum isletme
parametreleri ve optimizasyon c¢aligmalar1 sunulmaktadir.

Anahtar kelimeler: Perlit, genlestirme, firin, proses optimizasyonu, mikro-perlit Gretimi

41



Internationally participated Cappadocia Geosciences Symposium
24-26 October 2018, Nigde, Turkey

Micro-Perlite Expansion Furnace and Production Processes

Oner Yusuf Toraman'?, Orkun Ersoy** Harun Kése*

'Nigde Omer Halidemir Universitesi, Miihendislik Fakiiltesi, Maden Miihendisligi Béliimii, 51240 Nigde
2Nigde Omer Halidemir Universitesi, Endistriyel Hammaddeler ve Yapi Malzemeleri Uygulama ve Arastirma Merkezi, 51240
Nigde/Tiirkiye
3Nigde Omer Halidemir Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 51240 Nigde/Tiirkiye
*Ar-Ge Merkezi, NIG TAS A.S. Nigde/Tiirkiye

Contact: otoraman@ohu.edu.tr

Abstract

Factors such as the type of perlite, duration of heating and generic temperature play an
important role in the expansion of perlite. Conventional methods adversely affect the expansion
conditions in the furnace. Again, the perlite grains are irregularly shaped, structural defects are
unstable and stability problems are experienced. This limits the application area of the
construction industry and the chemical industry. Especially for innovative applications, qualified
expanded perlite is needed in terms of mechanical and surface properties to meet technical
objectives.

In this research; conventional expansion furnaces and new furnaces, optimum operating
parameters and optimization studies are presented.

Keywords: Perlite, expansion, furnace, process optimization, micro-perlite production
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Cevher hazirlama tesislerinde iri malzemeyi ayirarak kirmak, ince malzemeyi ayirmak suretiyle
gereksiz yere ufalanmayi ve enerji sarfiyatin1 6nlemek, cevheri tiiketim yerinin teknolojik ihtiyaci
olan boyut gruplarima ayirarak tiiketimi kolaylastirmak veya mimkiin kilmak, ayirma
islemlerinde bir kademe olusturarak ayirmayr saglamak vb. sebeplerle endiistriyel eleme
yapilmaktadir. Eleme isleminin verimli olmasi igin 6zellikle gesitli kontaminantlardan elekleri
temizlemek iizere elek toplar1 kullaniimaktadir. Elek temizleme toplarinda malzemenin
performansini belirlemek i¢in basta sertlik olmak {izere, yag direnci, asinma direnci, elastisite ve
caligma sicakligr araliklar1 6nemli olmaktadir.

Bu calismada; elek temizleme toplar1 hakinda bilgi verilerek iilkemizdeki gesitli firmalardan
temin edilen farkli elek toplarinin sertlik degerleri Shore A yontemi (6l¢iim ile), Shore D ve
IRHD yontemleri (hesaplama yolu ile) ile mukayese edilmistir.

Anahtar kelimeler: Mineral endUstrisi, eleme, elek temizleme topu, kauguk top, sertlik, performans ézellikleri
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Abstract

In ore preparation plants, it is necessary to separate and break the large material, to prevent
unnecessary crumbling and energy consumption by separating the fine material, to facilitate or
enable consumption by dividing the ore consumption into size groups which are technological
needs, industrial elimination is occasionally made. In order to make the screening process more
efficient, sifters are used to clean the screens especially from various contaminants. Especially in
hardness, oil resistance, abrasion resistance, elasticity and working temperature ranges are
important to determine the performance of the material in sieve cleaners.

In this study; the hardness values of different sieve balls obtained from various companies in our

country are compared with Shore A method (by measurement), Shore D and IRHD methods (by
calculation) by giving information about sieve cleaning balls.

Keywords: Mineral industry, screening, sieve cleaner ball, rubber ball, hardness, performance characteristics
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Giliniimiizde kati atiklar (plastik, cam, elektronik vb.) icerdigi degerli kisimlar bakimindan ikincil
hammadde kaynaklar1 olarak kabul edilmektedir. Cevher hazirlama teknolojileri s6z konusu kati
atiklarmn  geri  kazanimi  konusunda genis bir uygulama alani  saglamaktadir.
Bir cevherdeki gesitli mineralleri, endiistrinin gereksinimine en uygun hammadde haline getirmek
ve ekonomik deger tasiyanlari tasimayanlardan ayirmak icin yapilan islemlerin tiimiinii ifade
eden cevher hazirlama islemleri, cevherin yer kabugundan iiretilmesinden itibaren baslayip, ya
endiistrinin istedigi 6zellikleri tagiyan bir hammaddenin hazirlanmasina veya diisiik tendrlii bir
cevherin, metal Gretimi igin uygun bir madde haline getirilmesine kadar devam etmektedir.

Hem cevher hazirlama da hem de geri kazanim endiistrisinde kullanilan proses ve ekipmanlar
bakimindan teknolojik bircok benzerlik olup esas amac degerli malzemelerin degersizlerden
ayirimidir. Geri kazanim endiistrisinde kullanilan yontemlerin ¢ogunun cevher hazirlama
teknolojisinden gelistirildigi soylenebilir.

Bu caligsma ile geri kazanim endiistrisinde kullanilan cevher hazirlama ekipmanlar1 ve prosesleri
hakkinda giincel bilgiler verilmis ve ayrica uygulama 6rnekleri incelenmistir.

Anahtar kelimeler: Cevher hazirlama, geri doniisiim, kati atik, zenginlestirme.
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Abstract

Nowadays, solid wastes (plastic, glass, electronics, etc.) are regarded as secondary raw material
resources in terms of valuable parts. Mineral processing technologies provide a wide range of
applications for the recovery of solid waste.

Mineral preparation is the process of making various minerals in an ore to make it the most
suitable raw material for the needs of the industry and to separate the ones bearing economic
value from those who do not. This process is starting from the production of the ore from the
ground bean to the preparation of a raw material with the characteristics required by the
industry or by making a low-grade ore suitable for metal production.

There are many technological similarities in terms of the processes and equipment used in both
the mineral processing and recycling industries, and the main purpose is to valuable materials
from worthless ones. It can be said that most of the methods used in the recycling industry have
been developed from mineral processing technology.

This study provides current information on the mineral processing equipments and processes
used in the recycling industry and also examines some applications.

Keywords: Mineral Processing, recycling, solid waste, beneficiation
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Kollu galeri agma ve tlinel agma makinesi gibi mekanize kazicilarin kullanildigi projelerde en
onemli parametrelerden birisi kesici ug tiiketimidir. Kesici ug tiiketim miktarinin dnceden tahmin
edilmesi proje maliyetinin 6nceden dogru sekilde analizi i¢in oldukca 6nemlidir. Kesici ug
tiiketimi farkli parametrelere bagli olmakla birlikte kayacin fiziksel ve mekanik 6zellikleri ve bu
ozellikler igerisinde de kayacin asindiriciligt en 6nemli parametrelerden biridir. Kayaclarin
asindiricilik 6zelliklerinin belirlenmesi kesici ug tiiketim miktarinin tahmin edilmesi ve uygun
kesici u¢ secimi i¢in gereklidir. Kayag igerisindeki agindirict mineral yiizdesi ve bu minerallerin
sekilsel ozellikleri gibi dokusal ozellikler kayac¢ asindiriciligi iizerinde etkilidir. Bu ¢aligmada
Kapadokya boélgesinde bulunan ignimbiritlerin dokusal 6zelliklerinin kayaglarin asindiricilig
izerindeki etkileri incelenmistir. Bolgede bulunan ignimbritler igerinde genel olarak soguk hava
deposu veya otel olarak kullanilan bir¢ok kayadan oyma yapi1 bulunmaktadir. Kayadan oyma
yapilarin kazisinda kollu galeri agma makineleri kullanilmakta ve kesici ug tiiketimi ¢ok biiylik
maliyetler olusturmaktadir. Calisma kapsaminda Kapadokya bolgesindeki ignimritlerin bazi
dokusal oOzellikleri ile asindirici minerallerin sekil 6zellikleri belirlenmistir. Cerchar asinma
testleri yapilarak kayaclarin asindiricilii belirlenmistir. Elde edilen Cerchar degerleri ile kayacin
dokusal ve minerallerin sekilsel 6zellikleri arasindaki iliskiler istatistiksel olarak analiz edilmistir.
Basit regresyon analizi yontemiyle yapilan degerlendirmeler sonucunda kaya¢ dokusunun
(mineral igerigi, mineral boyutlar1 gibi) kayacin asindiricilifi ve dolayisiyla kesici ug tiiketimi
iizerinde etkili oldugu goriilmiistiir.

Anahtar kelimeler: Kapadokya bélgesi, Ignimbirit, Cerchar asinma indeksi, Kayag asindiriciligi, Kayadan oyma yapilar.
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Abstract

The cutter consumption is one of the most important parameters in the projects where
mechanical excavators such as roadheader and tunnel boring machine are used for excavation.
Prediction of the cutter consumption rate is very important for an accurate cost analysis.
Although the consumption rate of cutters depends on different parameters, the rock properties
are one of the most important parameters. Determination of abrasive properties of rocks is
necessary for estimating the cutter consumption rate and for selecting the proper cutters. The
percentage of the abrasive minerals and textural properties such as shape properties are effective
on the abrasivity of rocks. In this study, the effects of the textural properties of ignimbrites in
Cappadocia region on the rock abrasivity was investigated. In ignimbrites located in this region,
there are many rock-cut structures that designed as cold storage or hotel in general.
Roadheaders are used for excavation of the rock-cut structures and cost of the cutter
consumption is very costly. In this study, the textural properties of Cappadocia ignimbrites and
shape properties of abrasive minerals were determined. Cerchar abrasivity tests were carried out
to determine the abrasivity of the rocks. The relationships between the obtained Cerchar index
values and textural properties of rocks and shape properties of minerals were statistically
analyzed. As a result of evaluations made by simple regression analysis, it was found that the
rock texture (such as mineral content, mineral size) is effective on the abrasiveness of the rock
and consequently on the consumption of the cutter.

Keywords: Cappadocia region, Ignimbrites, Cerchar abrasivity index, Rock abrasivity, Rock-cut structures.
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Nigde Ulukisla Bolkardag Au/Ag cevheri oksitli polimetalik bir maden olup, cevher iceriginde
limonit, gotit, lepidokrosit, smitsonit, sertizit/plumbojarosit gibi pek ¢ok karbonat, oksi hidroksit
mineralleri ve kalsit-kuvars gibi gang mineralleri bulunmaktadir. 176 g/t Ag ve 8,6 g/t Au igerigi
bulunan cevhere yapilmis direkt siyaniirleme testlerinde (24 saat, oda sicakliginda, 1,5 g/L NaCN
konsantrasyonunda), yaklasik %20-30 Ag ve % 50-60 Au kazanim verimleri elde edilmistir.
Mineralojik incelemelerde, altin demir oksihidroksitler igerisinde kapanim halinde bulunurken,
glimiis jarositik yapilarla beraber bulunmaktadir. Bu calisma da, kiregle alkali 6n islem
testlerinde 6giitmenin etkinligi tizerinde durulmustur. Alkali 6n islem sartlart; % 10 kat1 orani, 8
saat, 40 kg/t Ca0O, 80 °C ardindan ger¢eklestirilen siyaniirleme islemi ise, ayni kat1 oraninda, 1,5
g/L NaCN konsantrasyonunda, 60 °C sicaklikta gergeklestirilmistir. Sonugcta, Au verimleri % 75-
90 arasmna ve Ag verimleri de % 54-78 arasma yiikselmistir. Bu durum, refrakter yapili
cevherlerde alkali 6n islemin ve kismen de 6glitmenin etkin oldugunu gostermektedir.

Anahtar kelimeler: Refrakter Au/Ag, Siyaniirleme prosesi, Alkali 6n islem, Sicak kireg prosesi, Ogiitme
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Abstract

Nigde Ulukisla Bolkardag Au/Ag ore is an oxidized polymetallic ore and contains various
carbonate, oxyhydroxide minerals such as limonite, goethite, lepidocrocite, smitsonite,
cerrussite/plumbojarosite and gangue minerals such as calcite-quartz. 20-30% Ag and 50-60%
Au recovery efficiencies in direct cyanide tests (24 hours, at room temperature, 1.5 g / L NaCN
concentration) with 176 g / t Ag and 8.6 g / t Au contents. In mineralogical studies, gold is
present in iron oxyhydroxides, while silver is found together with jarosite structures. In this
study, the effectiveness of grinding in alkali pretreatment tests with lime is emphasized. Alkali
pretreatment conditions; 10% solids, 8 hours, 40 kg / t CaO, 80 °C followed by cyanidation was
carried out at the same solid ratio, 1.5 g/ L NaCN concentration, 60 °C temperature. As a result,
the Au yields increased to 75-90% and the Ag yields rose to 54-78%. This suggests that alkali
pre-treatment and partly grinding are effective in refractory ores.

Keywords: Refractory Au/Ag, Cyanidation process, Alkali pretreatment, Hot lime process, Grinding
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Bu calisma da, Nigde Ulukisla Gossan yapili altin giimiis cevherlerine, alkali ortamda siyaniir
parametresinin etkinligi incelenmistir. Cevherin mineral yapisinda; limonit-gotit-lepidokrosit gibi
demir cevherleri, smitsonit-hidrozinkit-hemimorfit gibi ¢cinko mineralleri, serlzit-plumbo jarosit
gibi kursun mineralleri, kil-kuvars-kalsit gibi gang mineralleri bulunmaktadir. Tim bu
minerallerin yanisira, jarositik daha pek ¢ok mineral ile de Gossan yapisina uyum gostermektedir.
Cevher mikroskobisi ile altinin limotit-gotit-lepidokrosit mineralleri ile beraber bulundugu ve 6-
24 mikron boyutlara sahip oldugu belirlenmistir. Direk siyaniirleme testlerinde altin (% 52) ve
giimiisiin (% 28) diisiik verimlerle kazanilmistir. Bu amagla, siyaniirleme oncesinde sicak alkali
kire¢ 6n islemi (% 10 kat1 orani, 40 kg/t kirec, 8 saat ve 80 °C sicaklikta) ve ardindan da siyaniir
arastirmalar1 gergeklestirilmistir. Siyaniir miktar1 tayini 24 saat ve 60 °C sicaklikta, 0,125-4 g/L
NaCN konsantrasyonlar1 arasinda, siyaniir siire arastirmalann  ise, 1,5 g/ NaCN
konsantrasyonunda, 60 °C sicaklikta, 1-84 saat arasindaki stirelerde gerceklestirilmistir. Sonug
olarak, altinin % 60-95 arasina, glimiisiin de % 55-75 arasina kadar yiikseldigi belirlenmistir.

Anahtar kelimeler: Gossan, altin/giimiis, jarosit, kireg, siyaniir prosesi
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Abstract

In this study, the activity of cyanide parameter in alkali media was investigated in gold silver
ores of Nigde Ulukisla Gossan. Mineral structure of the ore are; iron ore such as limonite-
goethite-lepidocrocite, zinc minerals such as smitsonite-hydrozincite-hemimorphite, lead
minerals such as cerrussite-plumbo jarosite, gangue minerals such as clay-quartz-calcite are
present. In addition to all these minerals, jarosite is also compatible with Gossan structure with
many more minerals. It has been determined with the ore microscope that gold together with
limonite-goethite-lepidocrocite minerals and have 6-24 micron sizes. In the direct cyanide tests,
gold (52 %) and silver (28 %) were gained with low yields. For this purpose, hot alkali lime pre-
treatment (10 % solids, 40 kg/t lime, 8 hours and 80 °C temperature) followed by cyanide
investigations was carried out before cyanidation. The amount of cyanide was determined at 24
hours and 60 °C temperature, between 0.125 and 4 g/L NaCN concentrations, while cyanide time
studies were carried out at a concentration of 1.5 g/L NaCN at 60 °C for 1-84 hours. As a result,
it has been determined that between 60-95% of gold and 55-75% of silver are increased.

Keywords: Gossan, Gold/Silver, Jarosite, Lime, Cyanide process
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Abstract

The whole territory of Cappadocia is characterized by a close relationship between geology and
ancient anthropic works carved into the rock.

This sort of symbiosis is particularly tangible in the area of Gdreme where the erosive
morphologies in which the volcanic tuffs have evolved are very marked, and the presence of rock-
cut works (churches, refectories, tombs, pigeon houses, apiaries) is more concentrated than
elsewhere.

During the investigations conducted in the nineties of the last century, and more recently between
2012 and 2014, several underground hydric facilities and fourteen rock-cut shelters, previously
completely unknown, were documented, to be added to the only three identified by De Jerphanion
in 1911. These are defensive works, excavated in the subsoil, intended to protect residents from
incursions and raids that historically have invested this region.

In the present work we will consider a part of these shelters, whose entrances are hidden along a
linear front of about 400 m on the side of GOreme. Realistically, we believe that they were
interconnected by internal routes with opening on the opposite side, at the height, exploiting the
morphology of a deep and narrow canyon, the Kiliglar Vadisi (Valley of Swords), located behind
the main rock-cut settlement and almost invisible.

Moreover, considering De Jerphanion's early twentieth century report, and interpreting the
remains still visible, despite the disappearance of large portions of rock mainly produced by
erosion on the high vertical walls, it is believed that, originally, the shelters were also
communicating with the valley bottom. In this way, in addition to having an escape route, the
residents would have had access to water reserves consisting of "tunnel-cisterns™, fed by peculiar
"loose stone trenches”, realized according to the specific morphological characteristics of the
gorge. A part of the stream is also controlled by underground drainage works to obtain, at the
same time, cultivated plots.

We believe we can define the whole of these hypogeal works as an "integrated triaxial defensive
system™, which we have called “Kili¢lar Kalesi”, that is "Fortress of the Swords".

Keywords: Cappadocia, Goreme, Kiligclar Kalesi, rock-cut shelters, hydric facilities.
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Bu ¢alismada Ordu iline bagl Persembe yaylasinda, 1500 m yiikseklikte gelismis mendereslerin
olusum mekanizmasi ve jeomorfosit ozellikleri degerlendirilmistir. Persembe Yaylasi, Aybasti
ilce merkezine 17, Akkus ilge merkezine ise 12 km mesafededir. Calismada arazi gozlemleri,
1/25000 olgekli topografya haritalari, 10 metre yersel ¢Oziiniirliige sahip DEM goriintiileri,
cografi bilgi sistemleri ve uzaktan algilama yazilimlar ile literatiir verilerinden yararlanilmigtir.
Sahaya yonelik jeomorfolojik birimlerin morfometrik analizleri yapilmis, blok diyagramlar
cikarilmis, morfolojik sekillerin olusum mekanizmasi agiklanmistir.

Aybast1 Yaylas1 ve yakin cevresinde Orta-Ust Eosen volkano-sedimanterleri ve Pliyosen
donemine ait bazaltlar ylizeylenmektedir. Arastirma sahasi Canik silsilesinin dogu kesimine
karsilik gelmekte ve genel olarak yiiksek bir plato goriinimii tasimaktadir. Yore, Pliyosen
donemindeki bazalt ¢ikisindan sonra Pleyistosen’den beri fliiviyal asinima maruz kalmis, yiiksek
bir asinim ylizeyi goriinlimii kazanmistir. Asinim yiizeyinin {izerinde yer yer asinimdan arda
kalan 200-300 m yiiksekliginde tepeler (monadnock) olusmustur. Bu tepelerden asinim yiizeyinin
orta kesimine dogru akan dereler ¢evreden merkeze dogru toplanmis ve asinim ylizeyinin
ortasinda birleserek tipik bir sentripetal akarsu agi olusturmustur. Asinim yiizeyinin (Persembe
Yaylasi) orta kesiminde egim degerleri % 2’nin altindadir. Buna bagli olarak merkezde toplanan
akarsular getirdikleri aliivyonlar1 biriktirmis ve menderesler olusturmustur. Sahada bircok
jeomorfolojik seklin varligi, yoreyi fliivyal jeomorfoloji acgisindan acgik hava dersligine
dontstiirmiistiir. Sahada kopmus, serbest ve kismen de gomiik menderes olusumlari, menderes
kusag1 depolari, terkedilmis akarsu yataklari, boyun kopmasi, tikaclar, menderes kusagi, akarsu
leveleri ve kicuk nal golleri bir arada gozlenmektedir.

Yamaglardan inen kisa dereler asinim yiizeyinin ortasinda birleserek batiya dogru yonelir ve
asinim yiizeyi basamagindan asagiya diiser. Akarsu, Gokgebayir deresi adini aldigi bu kesimde
Ciseli Selalesi’ni olusturarak Hasan Ugurlu Baraj goéliine kavusur. Saha sahip oldugu essiz
manzarasi, jeomorfositleri, temiz havasi, zengin floras1 ve kolay ulasimi ile son yillarda hizla
artan turist akinina ugramaktadir. Bu durum menderes olusumlari lizerinde (araba yarislari) baski
olusturmakta ve mendereslerin dogal dokusu bozulmaktadir. Yd6renin biitiinciil bir yaklasimla
turizme acilmasi hem siirdiiriilebilir kullanim hem de dogal mirasin korunmasini saglayacaktir.

Anahtar Kelimeler: Persembe Yaylasi, Menderes, Selale, Dogal Miras, Ordu.
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Abstract

In this study the formation mechanism and geomorphosite characteristics of advanced meanders,
on an altitude of 1500 meters in Persembe Plateu located in the city of Ordu, have been analysed.
Persembe Plateu is 17 kilometers to Aybasti town center and 12 kilometers to Akkus town center.
In the study field observations, 1/25000 scaled topography maps, DEM images with 10 meters
pixel resolution, geographical information systems, remote sensing software and literature data
have been made use of. Morphometric analyses of field-oriented geomorphological units have
been made, their block diagrams have been laid out, the formation mechanism of morphological
forms has been explained.

In Aybasti Plateu and in its vicinity Middle-Upper Eocene volcano-sedimentaries and basalts
from the Pliocene epoch have been exhumating. Research field corresponds to the eastern part of
Canik range and generally appears to be a high plateu. The area has been exposed to fluvial
erosion after basalt emergence in the Pliocene Epoch, thus attained the appearance of a high-
erosion surface. On top of the erosion surface, here and there, hills (monadnock) with an altitude
of 200 - 300 meters that remain from the erosion have formed. Rivers that flow from these hills to
middle part of the erosion surface have gathered towards the center and have formed a typical
centripetal river network by merging in the center of the erosion surface. In the middle part of the
erosion surface (Persembe Plateu) gradient values are below % 2. Due to this rivers that
gathered in the middle have accumulated the alluvions that they have brought and have formed
meanders. The presence of a great many geomorphological forms has transformed the area into
an open-air classroom. In the field severed, loose, and partly buried meander formations,
meander belt depots, abandoned riverbeds, pass breakage, stoppers, meander zone, stream levee
and oxbow lake are observed all together.

Short streams that flow down the slopes combine in the center of the erosion surface, inclining to
the west and they fall down from the erosion surface step. The river takes the name of Gokgebayir
River in this part and it reaches Hasan Ugurlu Dam Lake by forming the Ciseli Waterfall. With
its unique scenery, geomorphosites, clean air, rich flora and easy access to the field has been
receiving a growing influx of tourists in recent years. This situation forms a pressure on meander
forms (car races) and the natural texture of meanders is distorted. Opening the area to tourism
with an integrated approach will maintain both sustainable use and the preservation of the
natural heritage.

Keywords: Persembe Plateu, Meander, Waterfall, Natural Inheritance, Ordu.
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Orta Anadolu Platosu’nun bir pargasi olan Giiney Kapadokya bugiin Nigde Ili’nin de bir
pargasidir. Bu makalede bdolgenin tarihi yerlesim diizeni ile yol agini ve bunlarin Holosen
siiresince meydana gelen ¢evresel ve iklimsel degisiklikler ile iliskilerini tartisacagiz. Bolgede,
insanlarin iklimsel ve cevresel degisikliklere verdigi tepki insan cografyasindaki bazi ana
degisikliklerin sebebi olsa bile, yerlesim diizeninde ve bolge ig¢inden gegen uzun mesefe
guzergahlara etkisi olmayan iklim degisiklikleri oldugunu ve insan cografyasindaki esas
degisikligin iklimsel ve ¢evresel nedenlerden bagimsiz gergeklestigini one siirecegiz. Bu sebepten
oOtiirli ise tarih siiresince insanin tabiat ile iliskisini anlamak i¢in duruma/olaya dayali bir analiz
onermekteyiz.

Anahtar Kelimeler: giiney Kapadokya, yerlesim diizeni, uzun mesafe rotalar, Holosen
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Abstract

The existence of long distance routes crossing southern Cappadocia go very deep in the past at
least until the Neolithic. North-south modern highways connecting the capital Ankara with the
metropolitan center of Adana in Cilicia run both east and west of the Cappadocian volcanic
region and then converge in the pass across the Taurus called from ancient times the Cilician
Gates. The paper will show that during the 2" and the 1% millennium BCE routes were following
different paths, due to environmental change or to the preference for availability of fresh water
against the challenges imposed by elevation and slope. Route landscapes had an impact on the
settlement pattern, fostering the emergence of sites at relevant crossroads (Kinik Hoyiik) or
forcing the abandonment thereof with changing environmental and historical conditions.

Keywords: south Cappadocia, settlement pattern, long distance routes, Holocene
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Yeralt1 sehirleri her yil turizme kazandirilan onemli bir jeomirastir. Bu calismadaki amag,
Tiirkiye’deki jeomirasin ve Oncellikle yeralti sehirlerinin jeoturizm baglaminda 6neminin
vurgulanmasidir. Ayrica Kapadokya yeralt1 sehirleri lizerinden bir saha ¢alismasiyla goriinen bu
potansiyeli yerel kalkinma acisindan 6nemseyen disiplinlerarast projelere zemin hazirlamaktir.
Kapadokya adiyla anilan tarihi genis bolgedeki bu yeralt1 yerlesmeleri ile ilgili konunun, koruma
sorunlar1 ekseninde de tartigmaya agilmasinda yine biiylik bir yarar saglanacagi goriilmektedir.
Tiirkiye’de yeralt1 sehirlerinin artik nasil korunarak yasatilacaklari hususu 6nem tasiyan bir sorun
alani haline gelmistir. Giintimiizde tarihi-dogal-arkeolojik-kiiltiirel ve jeolojik degerleri gérmek
iizere yiizbinlerce insan bu tiir ilging sahalar1 ziyaret etmektedir. Kapadokya yeralt1 sehirlerindeki
kulttrel jeomiras sahalari iginde olup, turizm agisindan yiiksek bir deger tasiyan kayadan oyma
kiliseler, yeralt1 sehirlerindeki su kuyular1 ve havalandirma kanallari, gegitler ile doner tas kapilar
vb. mimari varliklar turistlerde merak uyandirmaktadir. Ayrica iilkemizde ilging kayaliklar ve
magaralar gibi dogal jeositler, vb. giizellikler de yerel kalkinma amacgh turizme kazandirilmak
zorundadir. Tiirkiye'de Kapadokya Bolgesi 6zellikle I¢ Anadolu’daki Nevsehir, Kayseri ve Nigde
illeri smirlar1 i¢ginde yer alan ve sayilari en az yiizler civarinda oldugu bilinen ilging yeralti
sehirlerinin varlig1 bilinmektedir. Bunlarin ¢ogu birer jeoturizm sahasi olmaya da aday yerlerdir.
Bu calismanin amaci da, yer bilimlerinin destegini bekleyen bu konuyla iligkili kavramlarin
hatirlanarak, segilecek yerlerin turizmde ki pratik degerini kazanmasini saglamaktir. Ayrica
iilkemizdeki yeralt1 sehirleri gibi ilging jeolojik ve dogal olusumlarin da gegmise nazaran daha
bilingli ve yaygin bir sekilde korunarak yine turizm agisindan kullanima kavusturulmasidir.
Calisma konusunun kapsami i¢inde Kizilirmak kenar1 olan Nevsehir Ili Avanos Ilgesi’nin yeralti
potansiyelleri ile Kayseri Yesilhisar ilcesi Doganli Koyii yeralt1 sehri uygulama sahasi olarak
secilmistir. Calismanin 6zglin yani1 ise Tiirkiye’ye o6zgl gelistirdigi koruma ve jeoturizm ile
kullanma bilinci sayesinde kirsal ve bolgesel kalkinmaya katki sunan disiplinlerarasi bir bakis
sunmasi ve bolgede kazanilacak bu yaygin biling sayesinde sehirsel canliliginin arttirilmasin
saglamasidir.

Anahtar kelimeler: Jeopark, Jeolojik miras, Jeosit, Jeoturizm, Koruma-Kullanma, Nevsehir-Avanos, Sehircilik.
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Abstract

Underground cities are an important geoheritage, which is a tourist attraction every year. The
aim of this study is primarily to emphasize the importance of geotourism context and geoheritage
and underground cities in Turkey. It is also to prepare the ground for interdisciplinary projects
that take care of this potentially local development that appears with a field study through
Cappadocia underground cities. It is also seen that there will be great benefit in opening the
discussion about these underground settlements in the historical large region called Cappadocia
in the axis of protection problems. The underground cities in Turkey has now become an issue of
importance to matters how protected they survived. Today, hundreds of thousands of people visit
such interesting places to see historical-natural-archeological-cultural and geological values.
Cultural geoheritage in the underground cities of Cappadocia are of high value in terms of
tourism. Carved churches from the rock, water wells and ventilation channels in the underground
cities, gates and revolving stone doors, etc. architectural entities arouse curiosity in tourists. In
addition, natural geosites such as interesting rocks and caves in our country, etc. beauties must
also be tourism-friendly for local development purposes. Cappadocia in Central Anatolia in
Turkey, especially in Nevsehir, Kayseri and Nigde located within the city limits and the number
known to be around at least a hundred are known to exist of the fascinating underground city.
Most of them are candidates for becoming geo-tourism sites. The purpose of this study is to recall
the concepts related to this topic that are waiting for the support of the earth sciences and to
ensure that the places to be selected gain practical value in tourism. In addition, interesting
geological and natural formations such as the underground cities in our country are protected in
a more conscious and widespread manner than in the past. Under the scope of the study, the
subdivision potential of the Avanos District of Nevsehir, which is the Kizilirmak fringe, was
chosen as the underground city of Kayseri Yesilhisar District Doganli Village.
The unique aspect of the study due to conscious use with protection developed specific to Turkey
and geotourism offer an interdisciplinary outlook that contributes to rural and regional
development and will be won in the region is that the increase of this common consciousness
through urban vitality.

Keywords: Conservation-Usage, Geopark, Geosite, Geological heritage, Geotourism, Nevsehir-Avanos, Urbanism.
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Bu sunumun amact ¢ok nadir gozlenen, piroklastik yi8isim i¢inde ani-katastrofik olarak gelismis
diisey erozyonun yol actigi, simdilik PERI PERDELERI (earth-plates) olarak adlandirdigim olay:
jeo-miras kapsaminda yer bilimleri diinyasina tanitmaktir. Yikiklar mevkisi ve yakin g¢evresinin
JEOPARK olarak onaylanmasi ve korunmasini saglayarak, yer bilimleri egitiminde ve bolge
ekonomisi adina degerlendirilmesi amaglanmistir. Sahip oldugu sira dis1 6zellikleri, olusumunda
asagidaki islevlerin birlesen etkilerinin egemen oldugunu gostermektedir.

Ani katastrofik bicimde ¢okme ,

Depremlerin tetiklemesi (orta-zayif magnitiid) ,

Cok aktif olmayan diisey kirik yiizeyleri ( yerel faylar ),

Koseli lav ve piroklastik kayag pargalar1 (5-6 cm den, 30-40 cm kadar)

Cok zayif baglayic1t malzeme (hatta hi¢ yok). Porosite maksimum.. Hafif malzeme.

Matriks ve parcalar ayni petrografi 6zelliklerde. Kahve, kirmizi, gri renkli riyolit

Matriks cok inceden 4-5 cm kadar degisen koseli ignimbrit .

Parcalar matiks i¢inde , cogunlukla matriks-dayanimli dokuda

Bir gok yerde birbirine paralel plakalar halindeki perdelerin derinligi (150- 200m ?) , diisey dar
yarmalarla ayrilmaktadir. Perde kalinliklart istte 3-4 m den, tabanda 10-15 m ye kadar
genislemektedir. Jeopark olarak degerlendirmeye uygun ozelliklere sahiptir. Diisey ve hizli erozyon
islemine en ¢arpict 6rnegi sunmaktadir. Erozyonla olusmus volkanik topografya adina, Kapadokya
Peri Bacalarindan daha ilging ve ender gbzlem lenen, harika goriintiiye sahip. Ustte plan
goriintlisiinde dendritik geometri gelismistir. Bu geometri yerel kirik yiizeylerinin denetimi etkin
olmustur. Dogu, giiney ve batidan merkeze ve kuzeye devam eden ana dereye baglanan (dar kalyon
bicimli) derecikler. Bu erozyon etkinligi giincel olarak devam etmektedir. Ustte planda, diisey duran
sayfalar1 acgik kitap gorlntiisiindedir. Ortak bir eksen etrafinda perdeler acilarak sacilma
gostermektedir. Bir ¢cok grup kuzeyde nisbeten daha genis dereye birlesir. Yerel halk tarafindan
yikiklar olarak adlandirilan, siirekli kaya pargalan diistiigiinden (kuvvetli riizgarlar da) insanlarin
girmedigi dar, karanlik gorg-benzeri yarma ve perdeler, gizemli gorinti vermektedir.

Sahip oldugu jeolojik 6zellikler (topografya, morfoloji, malzemenin petrografisi, cok sayida paralel
perdeler, vb.) yerbilimleri egitimi, turizm, sportif vd. benzeri etkinlikler bakimindan, korumaya
alinmasini fazlasiyla hak etmektedir. Ustte bu alanin genel topografyasi hafif egimli diizgiin yiizeyli
sirtlardan ibarettir. Ani baslayan yarma kenarlarindan zaman zaman hayvanlarin asagi diistiikleri
olmustur. Insanlar i¢in de ayni tehlike mevcuttur. Koruma dnlemleri hem iistte, bas kisminda hem de
tabanda uygulanmali. Ustte yiizey sularmin asindirma ve ¢dzme etkilerinin dnlenmesi, mevcut
perdelerin Omriinii uzatabilir. Tabanda, akarsu ve yeralti suyunun yatay asindirmasi (matriksi
kimyasal ¢cozmesi) perdelerin yikilmasina sebep olabilir

NG~ LNE

Anahtar kelimeler: Yikiklar, Piroklastik Akinti, Diisey Perdeler, Posof
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Abstract

Main purpose of this presentation is to introduce Earth Piles (Peri Perdeleri) very rarely formed by
extremely deep vertical erosion triggered by sudden-catastrophic events in thick accumulation of
pyroclastic formation (llgar Pyroclastics), South of Posof.

I temporarily named these formations as Earth Piles, inorder to attract attention of geoscientists
community to receive contributions in official approval of Geo-Heritage Site. Formations exhibit
spectacular morpho- and topographic features to be used for scientific expeditions, education, field
training and also some income to local economy, by means of GeoTourism.

Mechanical properties and homogenous texture of material, geometry of piles, dimensions and
morphotectonic features prove that the Structures had been developed as consequences of combined
effects of the following events and processes .

1. Sudden catastrophic collapse originated vertical subsidence,

2. Seismicly triggered (medium- weak magnitude) ,

3. Vetical local fault surfaces ( weak activity ),

4. Randomly but homogenous angular lava and pyroclastic fragments (ignimbrite)
(5-6 cm to , 30-40 cm size)

5. Very weak cement (even no cementing at all). Light staff with very high porosity.

6. Matrix and fragmets are of the same lithology; reddish brown Rhyolite, Andesite.

7. Matrix formed by very fine to 4-5 cm angular ignimbrite fragments.

8. Relatively larger fragments are matrix-supported by texture.

Piles (plates/walls) ara parallel to each other in places, seperated by very narrow but deep gourges,
depth to about 150-200m. Thickness, changes from 1-2 m at top, to 10-15 m at the bottom, valley
floor. They provide best example for rapid, vertical erosion mainly by snow-melt. Maintains all
criteria for GeoPark site, exhibiting very spectacular views, similar to Earth Pillars of Capadocia.
South margin presents better exposures. Towards North main valley widens, due to dominance of
parallel ignimbrite beddings at lower horizons of the section. Dry creeks taking branches from East
and West, combine to larger valley which continues northwards and reaches Posof Cayi. Southern
part of the Site called as Yikiklar by local people, has high hazard risk due to frequent fall of rock
fragments. Cliff around S margin particularly caused loss of animals, carry risks for sheppards, as
well. If the approvement of Geo-Park Site is officially registered, conservation measures (projects)
should include engineering drainage design to stop surfacial water flow and GW erosion at the valley
bottoms.

Keywords: Yikiklar, Pyroclastic Flow, Earth Piles, Posof
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Bu ¢alismanin temel amaci, orta Toros Kusagi'nda bulunan Zamanti maden provensi igindeki
karbonatli Pb-Zn yataklar1 {izerinde olusan demirsapkalarin mineralojisini ve jeokimyasini
incelemektir. Hem birincil hem de ikincil cevherleri barindiran kayaglar, Devoniyen'den Geg
Kretase Aladag grubuna kadar dolomitlesmis karbonat platform kiregtasi olan kiregtasi ve
bitiimli kiregtasindan olusmaktadir. Cevher kiitleleri, hem ana kayaglarin ornatma hem de fay ve
karstlagma bosluklarinin doldurulmasiyla olusturulmustur. Primer siilfidler olarak sfalerit, galen,
pirit / markasit ve az miktarda arsenopirit icerir. Gossan profillerinde SEM-WDS ve XRD
incelemelerine gdre ikincil mineral olarak en yaygin nonsiilfidic mineraller smithsonit,
hidrozinkit, hemimorfit, cerussit, anglesit, jarosit ve plumbojarosit sayilabilir. Ayn1 zamanda
limonit, goetit, hematit ve chalcophanite oksitler iken kalsit, opal-CT, gibbsit ve killer gang
minerallerini olusturur. Mineral parajenezine gore, erozyondan sonra yeniden ¢dkelme, diisiik
sicaklikta, alkali ve yiiksek oksidan kosullarda ger¢eklesmis olmalidir. Au ve Ag, demir sapka
profilindeki baz1 bolgelerde zenginlesme gsterirler. Orta Toroslar, muhtemelen Geg¢ Kretase'den
veya daha oncesinden beri var olmustur.Ge¢ Kretase'den Oligo-Miyosen'e kadar, Tauride'nin
yukselmesi nedeniyle, bélgedeki Pb-Zn yataklari iizerinde olgunlagsmis demir sapka profillerinin
olusmasi i¢in yeterli zaman ve dogru kosullar vardi. Demir sapka profilleri, tabandan tavana
dogru birincil siilfiirlerden ikincil siilfiirlere, sekonder siilfatlara, karbonatlara ve ¢ok az fosfat
mineralleri ile temsil edilirler. Profilin en {ist kismina dogru baskin olarak bokswork yapisina
sahip Fe-oksit'e doniismiistiir. Bununla birlikte, Toros Kusagi lokal olarak agir erozyona maruz
kalmistir ve maden yatag: iizerinde ayrigma profili eksiktir ve fosfat gibi bircok mineral ve
ozellikle karbonat mineralleri (malakit) yiizeysel materyalde az bulunurlar. Yiizeyde asinan
malzeme asagiya tasinmig ve yeraltt plaserleri olarak breslesmis fay zonlar1 ve karst
bosluklarinda yeniden biriktirilmistir. Bu nedenle bolgede olgun ve tam demirsapka profilinin
bulunmasi olduk¢a zordur.

Bu ¢alisma Nigde Omer Halisdemir Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan
desteklenmistir (Proje No: FEB2011/10).

Anahtar kelimeler: Toroslar, nonsulfit yataklar, Pb-Zn, alterasyon Mineralojsi, demirsapka
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Abstract

The main purpose of this study is to find out the mineralogy and geochemistry of gossans derived
from carbonate hosted Pb-Zn deposits in the Zamanti Mineral Province in the central Taurides.
The rocks hosting both primary and secondary ores are composed of limestone and bituminous
limestone, which are strongly dolomitized carbonate platform limestone of the Devonian to late
Cretaceous Aladag group. The ore bodies have been formed by both replacements of the host
rocks and infillings of the fractures and karstification cavities. The primary sulfides consist of
sphalerite, galena, pyrite/marcasite, and minor amount of arsenopyrite. According to SEM and
XRD examination in the gossan profiles, smithsonite, hydrozincite, hemimorphite, cerussite,
anglesite, jarosite and plumbojarosite occur as the most common non-sulfide secondary
minerals. Simultaneously, limonite, goethite, hematite, and chalcophanite are oxides while
calcite, opal-CT, gibbsite and clays represent gangue minerals. From the mineral paragenesis,
re-precipitation after erosion may take place in a low temperature, alkaline and high oxidant
conditions. Au and Ag became rich in some capping zones in the gossan profile. The central
Taurides have probably been in existence since the late Cretaceous or earlier. During late
Cretaceous to Oligo-Miocene because of the uplift of the Taurides, there has been enough time
and right conditions for development of mature gossan profiles forming over Pb-Zn deposits in
the region. The gossan profiles are characterized by the upward evolution from primary sulfides,
secondary sulfides to secondary sulfates, carbonates and minor phosphates then into Fe-oxide
dominated in the uppermost cap with box-work texture. However, the Taurides have locally been
exposed to heavy erosion and the weathering profiles over many deposits are incomplete and
with many minerals such as phosphate and especially carbonate minerals (malachite) being
found in surficial material. Eroded materials have been transported downward and re-deposited
in brecciated fault zones and karst cavities as underground placers. Therefore, it is quite difficult
to find mature and complete gossan profile in the region.

This work was supported by the Scientific and Research Projects Unit of Nigde Omer Halisdemir
University (projects# FEB2011-10).

Keywords: Taurides, Nonsulfidic deposits, Pb-Zn, Alteration Mineralogy, Gossan.
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Kaman'in (Kirsehir) yaklasik 20 km batisinda yer alan Kaman demir yatagi Celebi Granitoyidi ile
Bolcadag Mermeri dokanagi boyunca gelismis tipik bir skarn yatagidir. Skarn kusagi boyunca
endo- ve ekzoskarn zonlarinin her ikisi de gelismistir. Endo- ve ekzoskarn zonlari sirasiyla
plajiyoklas-piroksen ve piroksen, piroksen-granat ve granat-epidot mineral fasiyesleri olarak
tanimlanmistir. Demir cevherlesmesi endoskarn ve mermer igerisinde damar/mercekler,
ekzoskarn zonunda ise bantli ve sacinimli tipte gelismistir. Bolgedeki demir cevherlesmesi
mineral birlikteligi ve manyetitin dokusal 6zelliklerine gore iki ana evrede gelistigi sOylenebilir.
[k evre olan skarn evresinde manyetit klinopiroksen ile bantli tipte (tip 1) gelismistir. Ikinci evre
olan oksit evresinde ise damar/mercek tipteki manyetit martitik ve zonlu dokuda (tip 2) veya
epidot igerisinde sag¢inimli tipte (tip 3) ve masif dokuda (tip 4) gozlenir.

Kaman demir yatagindaki manyetitler diisiik Ti+V ve orta-ylksek Al+Mn igerikleri ile skarn-
hidrotermal kokenli yatagi karakterize eder. Tip 1 manyetit yiiksek TiO; (% 0.29-1.28) ve Al,O3
(% 0.69 - 4.63) ve diisiikk SiO, (% 0.01 - 0.14) igerigine sahiptir. Tip 2 ve tip 3 manyetitlerde
TiO, (<% 0.01) ve Al,O; (% 0.02 - 0.84) igerikleri diiserken SiO; igerigi (% 0.93 - 4.76)
artmaktadir. Tip 4 manyetitlerde ise TiO, (<% 0.02), Al,O3 (% 0.11 - 0.55) ve SiO, (% 0.04 -
0.43) iceriklerinin tamami diisiiktlir. Manyetitlerin ortalama demir icerikleri ise sirastyla % 94.11,
% 94.01, % 95.8 ve % 96.45'dir. Bu manyetitlerin ortalama akiskan-kayag etkilesim oranlari
[(Si+AD/(Mg+Mn)] sirasiyla 2.35, 4.08, 9.23 ve 11.95'dir. Kaman demir yatagina ait
manyetitlerde iz element icerikleri diiserken FeO igerigi ve akiskan-kayag¢ etkilesim oranlar
artmaktadir. Bolgedeki yiiksek tendrlii demir cevherinin olusumu hidrotermal ortamda ¢oziinme-
yeniden ¢okelme siireci ile aciklanabilir.

Bu calisma Nevsehir HBV Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan
desteklenmistir (NEUBAP-15/F7).

Anahtar kelimeler: Manyetit, Kaman demir yatagi, cevher kékeni, Kirsehir, Orta Anadolu.
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Abstract

Kaman iron deposit located about 20 km west of Kaman (Kirsehir) is a skarn type deposit formed
along the contacts of Celebi Granitoid and Bol¢adag Marble. Both endo- and exoskarn zones are
developed along the skarn belt. Endo- and exoskarn zones have been identified as plagioclase-
pyroxene and pyroxene, pyroxene-garnet and garnet-epidote mineral facies, respectively. Iron
mineralization are formed as vein/lenses type in marble and endoskarn, banded and disseminated
type in exoskarn. According the mineral paragenesis and textural properties of magnetite, iron
mineralization suggest that they are formed in two main phases in this region. In the first of skarn
stage, magnetite is developed as banded type (type 1) with clinopyroxene. As for second (oxide)
stage, magnetite is observed in different types such as martitic and zoned textures in vein/lenses
type (type 2) or disseminated in epidote mineral (type 3) and massive texture (type 4) in veins.

Magnetite in the Kaman iron deposit are characterized as skarn-hydrothermal origin deposit
with low Ti+V and medium-high Al+Mn contents. Type 1 magnetite has high TiO, (0.29 - 1.28
%) and Al,O3 (0.69 - 4.63 %) and low SiO, (0.01 - 0.14 %). In type 2 and type 3 magnetites, TiO;
(<0.01 %) and Al,O3; (0.02 - 0.84 %) contents decrease whilst SiO, (0.93 - 4.76 %) content
increase. As for type 4 magnetite, all of the TiO, (<0.02 %), Al,O3 (0.11 - 0.55 %) and SiO, (0.04
- 0.43 %) contents are low. The mean iron content of magnetites are 94.11 %, 94.01 %, 95.80 %
and 96.45 %, respectively. The mean fluid-rock interaction ratios /{Si+Al)/(Mg+Mn)/ of these
magnetites are 2.35, 4.08, 9.23 and 11.95, respectively. Magnetite from the Kaman iron deposit,
FeO content and fluid-rock interaction ratios increase while trace element contents decrease.
The formation of the high grade iron ore in the region can be explained by the dissolution-
reprecipitation process in the hydrothermal environment.

This study was supported by the Scientific Research Projects Unit of Nevsehir HBV University
(NEUBAP-15/2F7).

Keywords: Magnetite, Kaman iron deposit, ore genesis, Kirsehir, Central Anatolia.
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Tavsantepe Ni anomalisi Kargi dogusunda Tavsantepe batisindaki dere igerisinde ve civarinda
yer almaktadir. Bolgede Bekirli formasyonuna ait metabazit, kuvarssist, kuvarsit, fillat ve
metakirintililar yer almaktadir. Metabazitler icerisinde yer yer amfibolit dayklar1 gézlenmektedir.
Ni anomalisi metabazit i¢cerisindeki amfibolit dayklari ile iligkilidir. Anomali zonu yaklasik 100
m uzunlugunda ve 10-20 m genisliginde olup belli bir yapisal hatti1 takip etmektedir. Birim
icerisinde gelisen KD-GB uzanimli fay metabazitler ile metakirintililar1 yan yana getirmistir.
Anomali zonu boyunca genis alterasyon zonlar1 gelismistir. Alterasyon rengi koyu kahverengi ve
portakal rengi ile arazide kolayca taninmaktadir. Anomali zonu ve ¢evresindeki birimlerde yer
yer manyetizma 0zelligi gozlenmektedir. Anomali sahasinda K20B dogrultusu boyunca derlenen
orneklerde Ni degerleri 165 ppm ile 2419 ppm arasinda degismektedir. ilksel bulgular 15131nda Ni
anomalisinin olusumu fayin mekanik etkisi ve bolgedeki fiziko-kimyasal ayrigmanin etkisi
sebebiyle meydana gelmistir.

Anahtar kelimeler: Bekirli formasyonu, Amfibolit, Ni anomalisi, Tavsantepe, Alterasyon.
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Abstract

Tavsantepe Ni anomalies are observed in and around of the stream in the west of Tavsantepe,
Eastern Kargi. There are metabasites, quartzschists, quartzites, phyllites and clastic
metamorphic rocks belong to the Bekirli formation in the region. Amphibolite dykes are
occasionally observed in the metabasites. Ni anomaly is related to the amphibolite dykes in the
metabasites. The anomaly zone is approximately 100 m long and 10-20 m wide and follows a
certain structural line. The NE-SW extended fault brought metabasites and clastic metamorphic
rocks side by side in the unit. Large alteration zones developed along the anomaly zone.
Alteration colour is easily recognized in the field with dark brown and orange color. Magnetism
characteristics are observed partly in the anomaly zone and around it. Ni values ranged from
165 ppm to 2419 ppm in samples collected along the direction of the N20W anomaly zone.
According to the preliminary findings, the formation of Ni anomalies has occurred due to the
mechanical effect of the fault and the effect of physico-chemical weathering in the region.

Keywords: Bekirli formation, Amphibolite, Ni anomaly, Tavsantepe, Alteration.
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Alanya’nin (Antalya) Kuzeydogusunda yer alan Cayarasi yaylasi kuzeybatisinda Aladag
Birligine ait litostratigrafik birimler bulunmaktadir Paleozoyik ve Mesozoyik dénemini yansitan
litostratigrafik birimler farkli ortamlar temsil etmektedir. Aladag Birligi icerisinde Alt-Orta
Triyas yasli Haydar formasyonuna ait karbonatli kayaglar ile iliskili baritli kursun-ginko
zenginlesmesi goriilmektedir. Yapisal kontrollii damar tipi hidrotermal cevherlesme niteliginde
olan cevher zonunda baglica; galenit, sfalerit ve barit mineralleri goriilmektedir. Cevherlesme
kirik hatlarim takip etmekte olup yer yer tabakali gorlinimli yer yer ise sagimimlidir. Yapilan
jeokimyasal analiz sonucunda cevher zonunda Pb maksimum % 57,10 ve Zn ise maksimum %
33,74 oraninda bulunmaktadir. Yiiksek oranda SOz bulunmasi cevherli ¢ozeltilerin SO3 iyonlari
ile tasindigin gostermektedir. Cevher zonuna ait iz element degerlerine bakildiginda Fe, Ag ve
Cu agisindan fakir oldugu belirlenmistir. ilksel bulgular sonucunda damar tipi hidrotermal
cevherlesmenin  goriildigli bu alanda Kuzeybati-Giineydogu uzanimli fay takimlarinin
cevherlesmede etkili oldugu diigiiniilmektedir.

Anahtar kelimeler: Aladag Birligi, Baritli kursun-¢inko, Yapisal Kontrol, Cayarasi.
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Abstract

There are lithostratigraphic units belonging to the Aladag Unit in the northwest of Cayarasi
plateau in the northeast of Alanya (Antalya). The lithostratigraphic units reflecting the Paleozoic
and Mesozoic era represent different environments. Within the Aladag Alliance, bariteed lead-
zinc enrichment associated with carbonated rocks of the Lower-Middle Triassic Haydar
formation is observed. In the ore zone, which is a structural controlled vein type hydrothermal
mineralization, mostly galena, sphalerite and barite minerals are seen. The mineralization
follows fracture lines and it is disseminated in places with a layered appearance. As a result of
the geochemical analysis, maximum Pb is 57.10% and Zn is 33.74% in the ore zone. The
presence of SO3 at high levels indicates that the ore solutions are transported with SO ions. The
trace element values of the ore zone were found to be poor in terms of Fe, Ag and Cu. This field,
where the vein type hydrothermal mineralization is seen as a result of the primary findings, is
thought to be influential to the mineralization of the northwest-southeastern fault groups.

Keywords: Aladag Unit, Bariteed lead-Zinc, Cayarast District, Vein type hydrothermal mineralization.
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Orta Anadolu'daki granitoyidler arasindaki jeokimyasal iligkiler {izerine yapilan calismalar,
granitoyidlerin jeokimyasal bilesimi ve bunlarla iligkili olusan skarn yataklar1 arasinda jenetik bir
baglanti oldugunu gostermektedir. Orta Anadolu'da Pb-Zn- ve Fe-skarn tipi cevherlesmeler
ireten ve lretmeyen granitoyidler sirasiyla Tlretken ve kisir granitoyidler olarak
adlandirilmaktadir. Orta Anadolu'daki iiretken ve kisir granitoyidleri birbirlerinden ayirt etmek
icin, Pb-Zn- (Akdagmadeni, Akgakisla, Keskin) ve Fe-skarn (Celebi, Karamadazi, Dumluca,
Murmano) iireten granitoyidler ile skarn tipi cevherlesme iiretmeyen kisir granitoyidler
(Agagoren, Behrekdag, Cefalikdag, Ekecik, Horoz, Karacaali, Ortakdy, Terlemez, Uckapil,
Yozgat) incelenmistir. Orta Anadolu'daki bu granitoyidler, Aksaray'dan Ankara'ya dogru oradan
da Cankir1 ve Yozgat’a dogru kavisli bir kemer olusturmaktadir. Bu granitoyidlerden Pb-Zn- ve
Fe-skarn iireten granitoyidlerin bilesimsel kontrolii {izerinde sinirli veriler mevcuttur. Bu amagla
bu calismada; 1) temel bilesen analizleri (faktor analizi) kullanilarak Orta Anadolu'daki Pb-Zn- ve
Fe-skarn Ureten granitoyidlerinin jeokimyasal Ozelliklerinin belirlenmesi, ve ii) ve skarn tip
cevherlesme iiretmeyen kisir granitoyidlerin bilesimsel 6zellikleri kullanilarak Pb-Zn- ve Fe-
skarn aramalarma yonelik yeni hedefleri belirlemek icin anahtar jeokimyasal parametrelerin
tanimlanmasi1 amaglanmaktadir.

Faktor analizine gore Pb-Zn-skarn iireten granitoyidlerin bilesimini kontrol eden jeokimyasal
faktorler; 1) (FeOt+TiO,+MgO+MnO+Ca0)/(Na;0), i) Al,O3+Sr+Ba+P,05 ve iii)
(K20+RDb)/(Zr), Fe-skarn treten granitoyidler igin; i) (TiO,+FeOt+P,05+CaO+MgO+Ba)/(SiOy),
i) (Sr)/(K,O+Rb) ve iii) Na,O+ Al,O3 olarak belirlenmistir. Cok degiskenli istatistiksel
analizlerle belirlenen faktorleri kapsayan ikili diyagramlar, Orta Anadolu'daki Uretken olmayan
kisir granitoyidleri degerlendirmek i¢in kullanilabilir. Bu diyagramlarda tiim kisir granitoyidlerin
Fe-skarn iiretebilen granitoyidlerin jeokimyasi ile benzerlik gosterdigi, bazilarinin (Behrekdag,
Horoz, Yozgat) cogunlukla, bazilarinin (Cefalikdag, Terlemez) ise kismen Pb-Zn-skarn
iiretebilen granitoyidlerin jeokimyasi ile de benzerlik gosterdigi belirlenmistir.

Anahtar kelimeler: OAKK, Granitoid, Skarn, Fe-Skarn, Pb-Zn-Skarn.
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Abstract

The studies on the geochemical relationships between granitoids in central Anatolia suggests a
genetic connection between the geochemical composition of granitoids, and associated skarn
deposits. The Pb-Zn- and Fe-Skarn productive granitoids and non-productive barren granitoids
in central Anatolia are termed as productive and barren granitoids, respectively. In order to
discriminate productive and barren granitoids, Pb-Zn- (4dkdagmadeni, Ak¢akisla, Keskin) and
Fe-skarn (Celebi, Karamadazi, Dumluca, Murmano) productive granitoids, and non-productive
barren granitoids (Agagoren, Behrekdag, Cefalikdag, Ekecik, Horoz, Karacaali, Ortakoy,
Terlemez, Uckapili, Yozgat) within central Anatolia were examined. These granitoids in the
central Anatolia form arcuate belt starting from the Aksaray to Ankara towards Cankiri and
Yozgat. Only limited data is available on the compositional control of Pb-Zn- and Fe-skarn
productive granitoids within these granitoids. In the context of this purpose, this work aims at i)
determining the geochemical characteristics of the Pb-Zn- and Fe-skarn productive granitoids in
central Anatolia using principal component analysis (factor analysis) method, ii) and defining
key geochemical parameters to locate new targets for Pb-Zn- and Fe- skarn exploration using
compositional characteristics of non-productive barren granitoids.

The factor analysis revealed that the geochemical factors controlling the composition of the Pb-
Zn-skarn productive granitoids are; i) (FeOt+TiO,+MgO+MnO+Ca0)/(Na,0), ii)
Al,O3+Sr+Ba+P,05 and iii) (K,O+Rb)/(Zr) ratios, and those for the Fe-skarn productive
granitoids are; i) (TiO,+FeOt+P,05+Ca0O+MgO+Ba)/(SiO,), ii) (Sr)/(K,O+Rb) ve iii) Na,O+
Al,O3 ratios. The binary diagrams covering factors determined by multivariate statistic analyses
can be used to evaluate the non-productive barren granitoids in central Anatolia. These
diagrams revealed that geochemistry of all barren granitoids are similar to that of Fe-skarn
productive granitoids, while some of them (Behrekdag, Horoz, Yozgat) are mostly, and some of
them (Cefalikdag, Terlemez) are partly similar with geochemistry of Pb-Zn-skarn productive
granitoids.

Keywords: CACC, Granitoid, Skarn, Fe-Skarn, Pb-Zn-Skarn.
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Orta Anadolu Volkanik Provensi’nin giineyinde, Nigde ili kuzeyinde yer alan Tepekdy, volkanik
kayaclar1 jeolojik ve volkanostratigrafik 6zellikleri ile kimyasal bilesimlerine gore {i¢ ana gruba
ayrilabilirler. Bunlar yaslhidan gence dogru piroklastik cokeller, andezitler ve bazaltlardir.
Bolgedeki volkanitler baskin olarak andezitik karakterdedir fakat, bazaltik andezit, trakiandezit
ve trakibazalt olanlar1 da vardir. Volkan ¢ikis merkezi yakin civari ve genisligi birkag 10 m
arasinda degisen ve belirgin bir zonlanma gostermeyen hidrotermal alterasyon, fay zonlarina
bagl olarak gelismistir. Kuvars, serizit, klorit, kaolen, jarosit, alunit, natroalunit, hematit ve
limonit mineralleri yaygin olan alterasyon mineralleridir. Alterasyonun volkanik kayaclar
Uzerindeki etkisinin arastirmak tizere kayaglarin tiim kaya¢ analizi (ana, iz ve nadir toprak
elementler (NTE)) XRF ve ICP-MS kullanilarak analiz edilmistir. Jeokimyasal analiz sonuglarina
gore, bolgede yizeyleyen volkanik kayaclar orta-yuksek potasyum igerikli olup, kalkalkalen
karakterlidirler. Hareketsiz element olarak belirlenen Zr, Hf, Nb elementleri esas alinarak altere
kayaclarda kiitle ve net kiitle degisimleri hesaplandi. Buna gore, baglica K (9,93 g), P (0,46 g),
Mg (16,74 g), kismen Al, S az miktarda Si (5,89 g) ve cevher olusturan elementlerin ilavesine
bagl olarak yan kayaclarda % 24.76’lik net bir kiitle artis1 belirlenmistir. Fay ve kirik zonlarinda
asirt derecede kaolenlesme, silislesme, alunit/jarosit gibi siilfat minerallerinin varlig1 bolgede
hidrotermal bir sistemin ¢alistigin1 isaret etmektedir. Ayrica, Ba, Sr, Pb, Bi ve As gibi metallerin
asirt altere zonlarda zenginlesmis olmalari, hidrotermal bir sistemin varligini destekler
niteliktedir. Ancak ylzeyde bu metallerin pirit, galen, sfalerit ve antimonit gibi cevher
minerallerine rastlanmamis olmasi, bolgede ekonomik olabilecek bir epi-mezotermal yatagin
varhigim zayiflatmaktadir. Diger yandan sistem, bolgede 6zellikle piroklastik kayaglarda gelisen
ve yogun hidrotermal alterasyona bagli ve kalitesini olumsuz yonde etkileyen yiksek kuvars,
hemetit-limonit gibi demir mineralleri ve jarosit-alunit gibi siilfat mineralleri icermelerine karsin
ekonomik potansiyele sahip olabilecek kil yataklarinin olusumunu saglamistir.

Bu ¢alisma Nigde Omer Halisdemir Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan
desteklenmistir (Proje No: FEB2009/14).

Anahtar kelimeler: Hidrotermal alterasyon, alunit-jarosit, kiitle transfer hesaplari, Tepekoy volkanitleri, Nigde.
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Abstract

Tepekoy volcanic rocks from the north of Nigde city, located in the south of the Central Anatolian
Volcanic Province (CAVP), can be divided into three main groups based on geological and
volcano stratigraphical characteristics, and chemical composition of the rocks. These are
pyroclastic deposits, andesitic and basaltic rocks from the oldest to the youngest. The volcanic
rocks are predominantly andesitic in composition and rarely basalt, basaltic andesite, basaltic
trachyandesite and their pyroclastics. Alteration developed near around volcanic eruption center
and along the fault zones extends about 10 meters into wall rock but displays indistinct spatial
zonation. Quartz, sericite, chlorite, epidote and carbonate minerals are the dominant alteration
minerals. To investigate the effects of hydrothermal alteration on the geochemistry of volcanic
rocks, the whole rock chemical composition (major and trace elements, including rare-earth
elements (REE)), was analyzed using XRF and ICP-MS analytical methods. According to the
geochemical results, the volcanic rocks outcropping in the region have medium-to high-K calc-
alkaline character. The mass change calculations based on the Zr, Hf, Nb determined to be
immobile indicate that 24.76 % volume increase in the altered zones mainly due to addition of K
(9,93 g), P (0,46 g), Mg (16,74 g), Al, S, small amount of Si (5,89 g), and ore-forming elements.
The presence of silicification, kaolinization and sulfate minerals like alunite-jarosite in the
extremely altered fault and fracture zones show that the hydrothermal system works in the region.
Also, Ba, Sr, Pb, Bi and As enrichment in the extremely altered fault and fracture zones supports
the existence of the hydrothermal system. The absence of the ore minerals such as pyrite, galena
and sphalerite have weakened the existence of economic deposits such as epithermal Au in the
region. On the other hand, the hydrothermal system has led to the formation of clay beds, which
can have economic potential due to intense hydrothermal alteration occurring in pyroclastic
deposits, including high quartz, iron minerals such as hematite-limonite and sulphate minerals
like jarosite-alunite.

This work was supported by the Scientific and Research Projects Unit of Nigde Omer Halisdemir
University (projects# FEB2009-14).

Keywords: Hydrothermal alteration, alunite-jarosite, mass transfer calculations, Tepekdy volcanics, Nigde
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Keban metamorfitlerine ait Erken - Geg¢ Triyas yashh Nimri formasyonu tabanda
kalksleyt/kalkfillit ve kalksist (Seyhlikdere Uyesi), orta seviyelerde dolomitik kristalize karbonat
kayaglar1 (Gogodere iiyesi), iist seviyelerde ise masif dolomitik kristalize karbonat kayaglardan
(Akbabatepe iiyesi) olusmaktadir. Keban ilgesi (Elaz1g) yaklasik 500m batisinda Firat Nehri bati
kiyisinda, Erken Triyas yash Seyhlikdere iiyesi i¢erisinde yaklasik 100 m kalinlia sahip jips ara
tabakasi belirlenmistir. Giineydogu Anadolu Otoktonu ve Toros Kusagi birliklerinde Triyas yaslh
jipslerinin varligi bilinmektedir. Jipsler iiyedeki diger litojilerin tabaka duruslariyla uyumlu, 15-
50 cm arasinda degisen tabaka kalinliklarina sahip olup, Geg Kretase-Erken Paleosen yasli Keban
magmatitlerinin sokulumuyla iliskili olarak hidrotermal etkilesime ugramistir. Bu ¢alismada jips
tabakalarinin kokeninin (sedimanter ¢okelim veya hidrotermal olusum) belirlenmesi ve
hidrotermal alterasyon etkisinin incelenmesi amag¢lanmistir. Bu kapsamda sistematik 6rnek alimi
yapilmis ve bu Ornekler iizerinde mineralojik-petrografik (optik mikroskopi, X-iginlari
kirmmmi/XRD) ve kimyasal (X-isinlari floresans  spektrometresi/XRF) incelemeler
gerceklestirilmistir. Hidrotermal etkilesim jipsli seviyenin taban kesimlerinde dolomitik
karbonatlar1 breslestirerek bosluklarin jipslerle dolmasina neden olmustur. Ozellikle hidrotermal
etkilesimin yogun oldugu alt seviyelerde; jipsler gri-siyah renkli dolomitik karbonat kayac
breslerin masif beyaz renkli dolgular1 bi¢iminde gozlenmektedir. Hidrotermal faaliyetler jipslerin
¢oziiniip yeniden kristallenmesinin yani sira elementer siilfiir ve ametist tiirii kuvars olusumlarina
da neden olmustur. Petrografik incelemeler ilksel sedimanter jips kristallerinin yani sira bunlari
kesen dolomitlerin de eslik ettigi daha sonra gelisen jipslerin varligimi ortaya koymustur. Ilksel
jips kristalleri yaklagik 4mm’ye ulasan boyutlarda, yar1 6z sekilli, yer yer 6z sekilli, yassi
prizmatik bi¢imli olup, genellikle dilinim diizlemleri boyunca ipliksi pertitlesme benzeri
gorinime sahip c¢ozinme-yeniden kristallenme izleri tasimaktadir. Hidrotermal etkilesimle
iliskili jips kristalleri ise daha kiigiik kristal boyutlu (<1 mm), temiz goriinimlii yer yer 6z sekilli
prizmatik kristaller halinde gelismistir. Mineralojik ve kimyasal incelemeler hidrotermal jips
olusumlarina baglica dolomitlerin eslik ettigini gostermistir. Elde edilen bulgular bdlgede ilk kez
Triyas yash jipslerin varligi1 ve bunlarin olasili Geg¢ Kretase-Paleosen yasli magmatik
sokulumlarla iligkili hidrotermal alterasyona ugradigin1 gostermistir.

Anahtar kelimeler: Keban Metamorfitleri, Triyas, jips, hidrotermal alterasyon
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Nimri formation from the Keban Metamorphites is composed of calc-slate/clac-phyllite and calc-
schist (Seyhlikdere member) at the lower parts, dolomitic crystallized carbonate rocks (Gogodere
member) at the middle parts and massive dolomitic crystallized carbonate rocks (Akbabatepe
member) at the upper parts. A gypsum interlayer with approximately 100 m thick was determined
within the Seyhlikdere member at approximately 500 m. west of the Keban district (Elazig). The
presence of Triassic gypsum was already known in Southeast Anatolian Autochthon and Tauride
Belt units. Gypsum layers have thickness of 15-50 cm, and exhibit the same bedding positions
with hosted lithologies, and have undergone hydrothermal interactions related to Late
Cretaceous-Early Paleocene Keban magmatics. In this study, it is aimed to investigate the origin
of gypsum strata (sedimentary precipitation or hydrothermal occurrence) and the effect of
hydrothermal alteration. In this context, systematic sampling mineralogical-petrographic (optical
microscopy, X-ray diffraction / XRD) and chemical (X-ray fluorescence spectrometry / XRF)
were carried out on the samples. The hydrothermal interaction caused the brecciating of the
dolomitic carbonates at the lower parts of the gypsum level and caused gaps to be filled with
gypsum. Especially at lower levels where hydrothermal interaction was intense; gypsum is
observed in the form of massive white colored within the gray-black colored dolomitic carbonate
rock breccias. Hydrothermal activities gave risen to the dissolution and recrystallization of
gypsum, as well as the formation of elemental sulfur and amethyst quartz. Petrographic
investigations show that the presence of the primary sedimentary gypsum crystals were cut by
later gypsum crystals accompanied by dolomites. The prismatic gypsum crystals have a sub-
euhedral, partly euhedral, platy prismatic shape with dimensions of about 4 mm and have
fingerprints of dissolution-recrystallization with a threadlike with perthitic appearance along the
plane of the cleavages. The gypsum crystals associated with the hydrothermal interaction evolved
into smaller crystal-size (<1 mm), clean-aspect, euhedral crystals, in place. Mineralogical and
chemical studies have shown that hydrothermal gypsum formation is mainly accompanied by
dolomites. The obtained data show that the presence of Triassic gypsum in the region at the first
time, and hydrothermal alteration were encountered associated with probable Late Cretaceous-
Paleocene magmatic intrusions.

Keywords: Keban Metamorphites, Triassic, gypsum, hydrothermal alteration
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Bu ¢alismada Pinarbasi Demircili yoresinde bulunan kromit cevherlesmesinin 1/25.000 6lgekli
haritasinin hazirlanmasi, gerek yiizey gerekse yeraltindan aliman Orneklerden hareketle
mineralojik, petrografik ve jeokimyasal Ozellikleri hakkinda Ongoriilerde bulunmak
amaclanmistir. Sahadan alinan 4 adet numune mineralojik - petrografik acidan, 9 adet numune
ise cevher mikroskopisi ile incelendi ve fotograflar1 ¢ekildi. 5 adet numune iizerinde X- Isini
kirmimi (XRD) analizi, 8 adet numunede XRF analizi, taramali elektron mikroskobu ile SEM
fotograflar1 ve EDX diyagramlari ¢ekildi. Yeraltinda yapilan sondajlar dogrultusunda cevherin
geometrisine daha genis agidan yorum getirilmis ve rezerv hesabi ile iiretim planlamasi
yapilmistir. Mineralojik, petrografik, cevher mikroskopisi caligmalarinin yani sira jeokimyasal
olarak incelenen drneklerden hareketle bdlgedeki kromitlerin, ofiyolitlerin tasinmasi sirasinda
maruz kaldiklar1 tektonik hareketler ile serpantinlesme sirasinda hacim genislemesine ugramasi
sonucunda ilksel yapisin1 koruyamadigi ve oldukca kataklastik yapir kazandigi goriilmiistiir.
Kromit kristallerinin igerisinde olivin kapanimlarinin oldugu saptanmistir. Olivinin etrafinda
serpantinlesme sirasinda olast hacim genislemesinden dolay:1 kromitlerde catlaklar gelismis olup
olivinin kendisinde ¢atlaklar olugsmadig1 goriilmiistiir. Demircili kdytlinde alinan 6rneklerin Cr,O3
degerleri % 55.603 ile 57.565 arasinda degisirken Koyalt1 bolgesi orneklerinde % 9.610 ile
30.249 arasinda degismektedir.

Anahtar kelimeler: Kayseri, Pimmarbasi- Demircili Koyii, Kromit, Pinarbast Ofiyolitleri
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Abstract

In this study, it is aimed to prepare 1 / 25.000 scale map of chromite mineralization in Pinarbasi
Demircili region and to predict mineralogical, petrographical and geochemical features by using
surface or underground samples. 4 specimens taken from the ground were examined
mineralogically - petrographically and 9 specimens were examined by ore microscopy and their
photographs were taken. X-Ray diffraction (XRD) analysis on 5 samples, XRF analysis on 8
samples, SEM photographs with scanning electron microscope and EDX diagrams were taken. In
the direction of underground drillings, the interpretation of the ore geometry was made more
broadly and production planning was made with the reserve account. In addition to
mineralogical, petrographic and ore microscopic studies, geochemically investigated specimens
have shown that the chromites in the region have not been able to maintain their primary
structure as a result of volume expansion during serpentinization due to tectonic movements
during ophiolite transport. Olivine inclusions were found in the chromite crystals. Cracks
developed in the chromites due to possible volume expansion during the serpentinization around
olivine, and olivine itself did not show any cracks. The Cr,03 values of the specimens taken from
the village of Demircili ranged from 55.603 to 57.565, while the samples from Koyalti region
ranged from 9.610 to 30.249.

Keywords: Kayseri, Pinarbasi- Demircili Village, Chromite, Pinarbasi Ophiolites
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Tiim diinyada enerji kaynaklarina olan ihtiyacin hizli bir sekilde artmasi ve petrol fiyatlarinin
giderek artmasi yeni enerji kaynaklarinin aranmasina neden olmustur. Bu nedenle diinyanin
enerji ihtiyacini karsilayacak yeni dogal kaynaklara ihtiya¢ duyulmaktadir.

Bitiimlii seyllerin organik kayaglar igerisinde Onemli bir yeri bulunmaktadir. Yeryuvarinin
jeolojik tarihi boyunca Prekambriyenden Tersiyer'e kadar bitimli seyl ¢okelimleri
gerceklesmistir. Ozellikler Tersiyer'de; Avrupa, Giiney Amerika, ABD'nin bat1 kesimlerinde ve
iilkemizin i¢ Anadolu, Bati Karadeniz, Ege ve Marmara bdlgelerinde bitlimli seyl ¢okelimleri
gelismistir. Bitiimlii kayagclar iilkemizde litofasiyes 6zellikleri dikkate alinarak bitiimli seyl ve
bitiimlii marn olarak tanimlanmistir. Genel olarak 1sitildigi zaman 6nemli miktarlarda organik
yag elde edilebilmektedir. Bitiimlii seyl rezervleri dogal kaynaklar arasinda yer almakta ve pek
cok tilkede petrole alternatif olabilecek 6nemli bir dogal kaynak olarak kullanilmaktadir.

Bu aragtirmada; farkli bolgelerden alinmis olan bitiimlii seyl 6rneklerine uygun c¢oziiciilerle
maksimum verimi elde etmek amaciyla mikrodalga destekli soxhlet ekstraksiyon yontemi
uygulanmistir. Aynmi islemler karsilastirma amagli olarak mikrodalga kullanilmadan soxhlet
ekstraksiyonu yontemi ile yeniden gerceklestirilmistir. Elde edilen organik maddede petrol
hidrokarbonlar1 (C10-C40 aras1) gaz kromatografisi yontemiyle tayin edilmistir. Ayrica XRD,
FTIR, TGA VE SEM analizleri ger¢eklestirilmistir. FElde edilen sonuglar karsilastirildiginda,
mikrodalga enerjisinin daha diisiik sicaklik ve ¢cok daha kisa siirede sonug verdigi gézlenmistir.

Bu calisma Nigde Omer Halisdemir Universitesi Bilimsel Arastirma Projeleri Baskanlig
tarafindan desteklenmistir. Proje Numarasi: FEB2017/19 BAGEP.

Anahtar Kelimeler: Bitiimlii seyl, mikrodalga destekli esktraksiyon, soxhlet ekstraksiyonu, kimyasal karakterizasyon.
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Abstract

Today, the need for energy resources is rapidly increasing. The steady increase in oil prices has
led to the search for new sources of energy. For this reason, new natural resources are needed to
meet the energy needs of the world.

Oil shale have an important place in organic rocks. Oil shales have been deposited from the
Precambrian to the Tertiary, and they are distributed in Europe, South America, Western United
States, and in Turkey. Cental Anatolia, Western Black Sea, Aegean and Marmara regions are
important among oil shales in Turkey.

Oil shale are defined in our country as bituminous shale and bituminous marl. When heated,
significant amounts of organic oil can be obtained. Oil shale reserves are among the natural
resources. It is used as an important natural resource in many countries as an alternative to oil.

In this study; microwave - assisted soxhlet extraction method was applied in order to obtain
maximum yield with solvents suitable for bituminous shale samples taken from different regions.
The same procedures were reproduced by the soxhlet extraction method without using a
microwave for comparison purposes. In the obtained organic matter, petroleum hydrocarbons
(C10-C40) were determined by gas chromatography. XRD, FTIR, TGA and SEM analyzes were
also performed. When the results obtained are compared, it has been observed that microwave
energy has resulted in lower temperature and much shorter time.

This research was supported by Nigde Omer Halisdemir University Scientific Research Projects
Presidency. Project Number: FEB2017 / 19 BAGEP.

Keywords: Oil shale, microwave assisted extraction, soxhlet extraction, chemical analysis.
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Artana bolgesi; Kosova Cumhuriyeti sinirlart igerisinde 4716114-4725406 Kuzey ve 7530293-
7540539 Dogu koordinatlar1 arasinda bulunmaktadir. Artana metalojenik provensinde; Pb, Zn,
Fe, Mn, Ag ve Au igeren polimetalik stlfiirleri bulunmaktadir. Calisma sahasi tektonik olarak
Vardar zonu igerisinde yer almakta olup Paleozoyik yasli Artana Metamorfikleri, Jura yash
ofiyolitik melanj-ultrabazik ve bazik kayaglar ile karbonat g¢okelleri, Kretase yashi kirmntili
sedimanter birimler, Tersiyer tasli volkanojenik-sedimanter karmasik ile Miyosen yaslh andezitler
ve Kuvaterner ¢okellerinden olusmaktadir. Pirit, sfalerit, galenit, kalkopirit, arsenopirit, markasit,
kuvars ve siderit minerallerinin bulundugu Artana polimetalik cevher yataginin olusum yasinin
Miyosen cevher olusum tipinin ise volkanojenik-hidrotermal iliskili porfiri bakir (Au ve PGM
iceren) ve yitim zonu ile iligkili skarn tipi Fe-Pb-Zn-Mn yataklar oldugu ongoriilmektedir.

Anahtar kelimeler: Artana, Polimetalik cevherlesme, Vardar Zonu.
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Abstract

The region of Artana includes the part of territory of the Republic of Kosovo between coordinates
4716114-4725406 of Northern and 7530293-7540539 of Eastern geographic coordinates. Artana
metallogenic provence; There are polymetallic sulphides containing Pb, Zn, Fe, Mn, Ag and Au.
The study area is tectonically located in the Vardar zone and consists of Paleozoic aged Artana
metamorphics, Jurassic ophiolitic melange-ultrabasic and basic rocks and carbonate sediments,
Cretaceous clastic sedimentary units, Tertiary volcanogenic-sedimentary complex and Miocene
aged andesites and Quaternary sediments. The formation age of the Artana polymetallic ore
deposit which has pyrite, sphalerite, galena, chalcopyrite, arsenopyrite, markacite, quartz and
siderite minerals is Miocene and type of ore mineralization is predicted to be volcanogenic-
hydrothermal related porphyry copper (containing Au and PGM) and skarn type Fe-Pb-Zn-Mn
deposits related with the subduction zone.

Key words: Artana, polimetalic ore deposit, Vardar Zone.
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Kisladag Au yatagi, batt Anadolu’da genislemeli tektonik rejimle iliskili intriizif ve sub-volkanik
kayaclarla (17.3-12.2 My) iliskili porfiri tip bir yataktir. Yatagin ana kayaglarin1 kuvars-trakit ile
kuvars-latit bilesimli volkanitler ve volkanoklastik kayaglar ile bunlar1 kesen subvolkanik
porfiritik kayaglar olusturmaktadir. Bu c¢alismada killi alterasyon zonlarinin incelenmesi ve
alterasyon tiiriinlin belirlenmesi amaclanmistir. Bu kapsamda, optik mikroskop, enerji yayilim
spektrometreli taramali elektron mikroskop (SEM-EDS), O-H izotoplari ve K-Ar yas tayini
caligmalar1 gerceklestirilmistir. Kisladag porfiri altin yataginda olusum sirasi, mineralizasyon ve
alterasyon durumlaria gore ii¢ farkli intriizyon fazi (IN-1-3) tanimlanmistir. IN-1; en yash ve en
yuksek Au (0.86 g/t) iceren intriizif faz olup, sistemin ¢ekirdegini olusturur. Alterasyon iiriinleri
turmalinli kuvars damarlar1 ve ince-taneli biyotitlerdir. IN-2; ince-orta kristalli porfiritik
kayaglardan olusur ve yaygin kil-kuvars alterasyonuna (IN-2A, 0.55 g/t Au) ugramistir. IN-2A,
illit ve serizitlesmis feldispat fenokristalleriyle karakteristiktir. IN-3; en genc intrizyonu temsil
eden (<5-200 ppb Au) ince kristalli porfiritik kayaglar olup, bozunmamis plajiyoklaz, ender
kuvars ve biyotitten olusur. Volkanoklastik kayaclar pomza iceren ve porfiritik akma dokulu
ince-taneli tuflerle temsil olunur. IN-1 kuvars, illit ve eser miktarda kaolinit icermekte, ince tane
boyutlu (<2 pm) yaprak bicimli illitlerin kristalinite (KI=0.54 A°260) ve politipi (1M +1My)
verileri yiiksek diyajenez kosullarimi yansitmaktadir. IN-2A; kuvars, adularya ve kil (illit,
kaolinit, smektit) icermekte ve IN-1’e benzer KI verileri sunmaktadir. Allinit, jarosit ve turmalin
her ikisinde, ancak hidrotermal biyotitler yalnizca IN-1’de bulunmakta iken illitler IN-2A’da
daha baskindir. Volkanoklastik kayaclar arjilik alterasyonu temsil eden kuvars, aliinit ve kaolinit
(halloysit) icermektedir. O-H izotop verileri illitler icin hipojen ortam ve magmatik suyu,
halloysit icin stiperjen ve meteorik suyu isaret etmektedir. illitlerin K-Ar yas verileri 0.5-0.2 um
icin 17-15 My, <0.2 um i¢in 14-13 My belirlenmistir. Optik mikroskopik veriler IN-1 ve IN-2A
icin sirasiyla potasik ve fillik alterasyonun varligini dogrulamakla birlikte, kil mineralojisi ve
jeokimyasi verileri minimum 5 My siiresince arjilik alterasyona ugradigin1 gostermektedir.

Anahtar kelimeler: Porfiri Au yatagi, Alterasyon, Kil/fillosilikat, Mineraloji, Jeokimya
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Abstract

The Kisladag Au deposit is the porphyry type deposit which is related to intrusive and sub-volcanic
rocks (17.3-12.2 Ma) that resulted from an extensional tectonic regime in western Anatolia. The main
lithologies of the deposit area are quartz-trachytes to quartz-latites and volcanoclastic rocks intruded
by subvolcanic porphyritic rocks. In this study, it is aimed to investigate clayey alteration zones and
to determine the types of alterations. In this context, optical microscopy, scanning electron
microscopy with energy dispersive spectrometer (SEM-EDS), O-H isotopes and K-Ar dating studies
were made on the samples. In the Kisladag porphyry Au deposit, three different phases of intrusions
(IN-1 to 3) have been identified from their formation sequence, alteration and mineralization. IN-1 is
the oldest intrusive phase having the highest content of Au (0.86 g/t) and forms the core of the system.
Alteration samples from IN-1 are tourmaline bearing quartz veins and fine-grained biotites. IN-2 is
formed from fine to medium-grained porphyritic rocks, and has undergone intense pervasive clay-
quartz alteration (IN-2A (0.55 g/t Au). IN-2A samples are characterized by illite and sericitized
feldspar phenocrysts. Intrusion IN-3, the youngest intrusive body (<5 to 200 ppb Au), is a fine
grained porphyritic rock and formed from unaltered plagioclase, with rare quartz and biotite. The
volcanoclastic rocks are represented by fine grained fragmental ash fall tuffs with pumice fragments
and porphyritic flows. IN-1 contains quartz, illite and rare kaolinite, and crystallinity (KI = 0.54
A26) and polytype (1M + 1My) data of fine-grained flake-shaped illites reflect the high-grade
diagenetic conditions. IN-2A contains quartz, adularia and clay minerals (illite, kaolinite, smectite)
with KI data (mean 0.52 A4 ?26) showing a similar grade to IN-1. Alunite, jarosite and tourmaline are
encountered both IN-1 and IN-2A, whereas hydrothermal biotites are found only in IN-1 and illites
dominate in IN-2A. The volcanoclastic rocks are composed of quartz, alunite and kaolinite (hallosite)
indicating argillic alteration. The O-H isotope data indicate hypogene condition and magmatic water
origin for illites, whereas supergene condition and meteoric water origin for halloysite. K-Ar age
data of illites are determined 17-15 Ma for 0.5-0.2 um size, and 14-13 Ma for <0.2 pum size. Although
the optical microscopic data confirms potassic and phyllic alterations for IN-1 and IN-2A,
respectively, clay mineralogy and geochemistry data show that these phases were subjected of
argillic alteration during 5 Ma at least.

Keywords: Porphyry Au deposit, Alteration, Clay/phyllosilicate, Mineralogy, Geochemistry
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Copler porfiri-epitermal altin yatagi, Tetis Alpin-Himalaya orojenik kusaginda agilmali tektonizma
sonucu gelisen orta Eosen (43.75-44.19 My) yasl pliitonik sokulumlarda iliskili bir altin yatagidir.
Pliitonik kayaglarin (granodiyorti porfir, diyorit porfir) Ge¢ Paleozoyik-Mesozoyik yasli metapelitik
ve metakarbonat kayaclar (Keban Metamorfitleri) icerisine sokulumu sonucu porfiri-epitermal Cu-Au
yatag1 ve hidrotermal alterasyon zonlar1 (potasik, fillik, propilitik, arjilik) gelismistir. Bu ¢alismada,
onceki arastirmacilarca yerel ve sinirli alanda gelistigi belirtilen siiperjen alterasyonun aksine, genis
yayilim sunan arjilik alterasyon zonlarinin mineralojik-petrografik 6zelliklerinin ortaya konulmasi
amaclanmistir. Bu kapsamda, optik ve taramali elektron mikroskop (SEM ve SEM-EDS), X-1sinlar
kirmimi (XRD), O-H izotop jeokimyas1 ve K/Ar yas tayini incelemeleri gergeklestirilmistir. Yogun
killesmis granodiyorit porfirlerde, ilksel porfiritik doku izlenebilmekte, ince-kristalli kil ve kuvarslar
homojen ve yer yer mikrolaminasyonlar seklinde gozlenmektedir. Smektit ve I1-S mineralleri
yapraksi-tiiysii, illit ve kaolinitler levhamsi bi¢imler sergilemektedir. Kuvars ve jarositler 6zsekilli
kristaller, kristobalitler kurtguk goriiniimlii topluluklar seklinde gozlenmektedir. Yiiksek sicakligi
temsil eden potasik alterasyonu (biyotit, K-feldispat), azalan sicaklikla birlikte fillik alterasyon
(kuvars, serizit) ve arjilik alterasyon (kuvars/kristobalit, alunit, jarosit, smektit, kaolinit, karisik-
tabakali illit-smektit/I-S) izlemektedir. Arjilik zona ait 6rnekler fillik zona yakin i¢ kesimlerde (ileri
arjilik zon) kuvars + 1-S, kuvars + crandallite [CaAl3(PO,)2(OH)s.(H20)] + jarosit ve kristobalit, dis
kesimlerde (diisiik arjilik zon) ise kuvars + smektit + kaolinit birliktelikleri sergilemektedir.
Smektitler dioktahedral bilesimli (doso<1.500 A) olup, oktahedral Al icerikleri 1.47-1.66 arasinda
degismektedir. 1-S’ler yiiksek illit bilesenli (R3, Igs-Sis) olup, oktahedral Al ve yapraklar arast K
icerikleri sirasiyla 1.66-1.71 ve 0.58-0.75 arasinda degismektedir. I-S’lerin O-H izotop bilesimi,
diisiik sicaklik (siiperjen) kosullarinda (~100 °C) ve magmatik su kdkenli bir olusumu gdstermektedir.
Jarosit igeren Ornegin K/Ar yas verisi (43.6£1.0 My), ileri arjilik alterasyonun plitonik sokulumun
hemen sonrasinda basladigina isaret etmektedir. Elde edilen bulgular, Copler porfiri-epitermal altin
yataginda genis yayilim sunan, diisiik sicaklik kosullarinda (<200 °C) gelismis, aliminyum fosfat ve
demir sulfat minerallerinin de gelistigi bir arjilik alterasyonun varligini ortaya koymaktadir.

Anahtar kelimeler: Alterasyon, Ic-Dogu Anadolu, Porfiri Au yatagi, Mineraloji, Petrografi
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The Copler porphyry-epithermal gold deposit is associated with middle Eocene (43.75 to 44.19
Ma) intrusive rocks related to an extensional tectonic phase in the Tethyan Alpine-Himalayan
orogenic belt. The intrusive rocks were emplaced into Late Paleozoic—-Mesozoic metapelite and
metacarbonate rocks, and created the porphyry epithermal Cu-Au deposit and hydrothermal
alteration zones (potassic, phyllic, propylitic, argillic). In this study, it is aimed to determine
mineralogic-petrographic properties of extensive argillic alteration zones, unlike the superjen
alteration that developed in local and limited areas as mentioned earlier authors. In this context,
optical and scanning electron microscopy (SEM and SEM-EDS), X-ray diffraction (XRD), O-H
isotope geochemistry and K-Ar dating studies were made on the samples. The primary
porphyritic texture may observe and fine-grained clay and quartz crystals are shown as
homogeneous and partly micro-laminations in the more intense argillized granodiorite porphyry
samples. Smectite and I-S minerals exhibit flaky-fluffy shapes, whereas illite and kaolinites show
platy crystals. Quartz and jarosite have euhedral crystals, critobalites are shown as worm-like
aggregates. The potassic alteration (biotite-, K-feldspar) indicating high temperature were
followed by phyllic alteration (quartz, sericite) and argillic alteration (quartz/cristobalite,
alunite, jarosite, smectite, kaolinite, mixed-layered illite-smectite/I-S) together with decreasing
temperature. The samples from argillic zone display quartz + I-S, quartz + crandallite
[CaAl3(PO4)2(OH)s.(H20)] +jarosite and cristobalite in inner parts (advanced argillic zone)
close to phyllic zone, whereas quartz + smectite + kaolinite associations in outer parts (low
argillic zone). Smectites have dioctahedral composition (doso<1.500 A) and their Al contents
change between 1.47 and 1.66. I-S has high illite component (R3, lgs-S15) and its tetrahedral Al
and interlayer K contents are 1.66-1.71 and 0.58-0.75, respectively. O-H isotope composition of
I-S shows low temperature (supergen) conditions (~100 °C) and magmatic water origin. K/Ar age
data from jarosite-bearing sample (43.6#1.0 My) indicates that the advanced argillic alteration
was started shortly after the plutonic intrusion. The obtained data demonstrate that the presence
of an argillic alteration that widely distributed and developed under low temperature conditions
(<200 °C) in association with the aluminum phosphate and iron phosphate minerals.

Keywords: Alteration, Central-east Anatolia, Porphyry Au deposit, Mineralogy, Petrography
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Kuzey Tiirkiye’de bulunan Orta Pontid’ler, istanbul-Zonguldak ve Sakarya Kompozit Tektonik
Birlikleri arasindaki sinir1 igermektedir. “Jura-6ncesi Temel Birimler” Devrekani Metamorfikleri,
Geme Kompleksi ve Permo-Karbonifer yasli Deliktas-Sivrikaya Granitoyitleri’nin icerisinde
bulundugu metaklastikler (Servecay Birimi) gibi ¢esitli metamorfik birimler ile temsil
edilmektedir. Bu temel birimler Kiire Kompleksi tarafindan tektonik olarak iizerlenmektedir.
Yaygin olarak bulunan Orta Jura yash kitasal magmatizma (6rn., Cangaldag ve Karaman
Plutonlar1) bu temel birimleri ve Kiire Kompleksi’ni kesmekte ve tiim bu kaya¢ topluluklar
sirastyla Ust Jura yash Inalti, Alt Kretase yash Caglayan ve Tersiyer yasli birimler tarafindan
uyumsuzlukla iizerlenmektedir. Orta Jura yash plutonlar (6rn., Cangaldag, Karaman and
Devrekani Plutonlar1) ve bazi temel birimlerdeki (6rn., Biiyiikcay amfiboliti and Devrekani
paragnaysi) kalint1 zirkonlardan elde edilen U-Pb yaslart 544 + 7 ile 3099 + 30 My (adet=44)
arasinda degismekte olup, biiyiik oranda Proterozoyik ve daha az oranda Arkeen yasl kabuksal
kayaclarin dahiliyetine isaret etmektedir. Ek olarak, Cangaldag Plutonu igerisindeki S-tipi granit
orneginden elde edilen genis araliklardaki eHf degerleri (0 ile -77.7 arasinda) and Tpm yaslar
(639 ile 3464 My arasinda) genellikle Gondvana-kokenli tektonik birliklerde bulunan daha yash
kitasal kayaclarin dahiliyetini dogrulamaktadir. Bu yas ve Hf izotop verileri Orta Pontid’ler
icerisinde olustugu bilinen dnemli jeolojik/tektonik olaylar siiresince g¢esitli periyotlarda zirkon
blytimelerine isaret etmektedir. Burada incelenen taneler metasedimanter temel birimlerdeki geri
dontismiis (recycled) zirkonlar1 temsil edebilir veya bilinmeyen daha yashi bir temelin
(Proterozoyik-Arkeen?) varligina isaret edebilir. Orta Pontid’lerde bulunan temel birimlerin
koken ve tektonik evrimlerinin daha iyi anlasilabilmesi i¢in bu temel birimlerden ilave petrolojik
ve/veya jeokronolojik ¢alismalara ihtiyag¢ vardir.

Anahtar kelimeler: Zirkon U-Pb yaslari, Hf izotoplari, temel birimler, Proterozoyik ve Arkeen yash kabuksal kayaglar, Orta
Pontid’ler
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Abstract

In northern Turkey, the Central Pontides includes the boundary between the Istanbul-Zonguldak
and Sakarya Composite Terranes. The “Pre-Jurassic Basement Units” are represented by
several variably metamorphic units such as the Devrekani Metamorphics, Geme Complex and the
metaclastic host (Servegcay Unit) of the Permo-Carboniferous Deliktas-Sivrikaya Granitoids.
These basement units are overthrusted by the Kiire Complex. The widespread Middle Jurassic
continental magmatism (e.g., Cangaldag and Karaman Plutons) cut the basement units and the
Kire Complex, and all of these assemblages are unconformably overlain by cover units such as
the Upper Jurassic Inalti, Lower Cretaceous Caglayan and Tertiary Units, respectively. The U-
Pb ages of inherited zircons from the Middle Jurassic plutons (e.g., Cangaldag, Karaman and
Devrekani) and some basement rocks (e.g., Blytkcay amphibolite and Devrekani paragneiess)
vary from 544 + 7 to 3099 + 30 Ma (n=44), which indicate the involvement of mostly Proterozoic
and lesser Archean crustal rocks. In addition, the wide range of ¢Hf values (0 to -77.7) and Tpwm
ages (639 to 3464 Ma) recorded for individual zircon grains from a S-type granite sample in the
Cangaldag Pluton confirm the involment of these older crustal rocks, which are commonly found
in Gondwana-derived terranes. These age and Hf isotope results indicate multiple periods of
zircon growth during significant geological/tectonic events known to have occurred within the
Central Pontides. The grains investigated here may represent recycled zircons from
metasedimentary basement units, or indicate the presence of an unknown older basement
(Paleoproterozoic-Archean?). Additional petrological and/or geochronological studies are
needed from the basement rocks in the Central Pontides in order to better understand their origin
and tectonic evolution.

Keywords: Zircon U-Pb ages, Hf isotopes, basement units, Proterozoic and Archean crustal rocks, Central Pontides
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Miaoya karbonatit kompleksi, Orta Cin’de bulunan Qinling orojenik kusaginin giiney kisminda
yer almaktadir ve biinyesinde o6nemli dizeyde nadir toprak elementleri (NTE) ve Nb
cevherlesmelerini barindirmaktadir. Bu kompleks Neo-Mesoproterozoyik yash iist-kabuksal
birimler (Yaolinghe metakuvars “keratophyre” ve Meiziya sisti) igerisine yerlesmis olan siyenit
ve karbonatitlerden olusmaktadir. Onceki arastirmalar Miaoya karbonatit kompleksi’nin iki ana
jeolojik olaydan etkilendigini gostermektedir. Ilk olay Siluriyen (~440 My o6nce) siiresince
karbonatit ergiyiklerinin tiireyip ve yerlesmesi ile iliskili iken, ikinci olay ise Triyas’da (~232 My
once) meydana gelen NTE’lerce zengin akiskan/ergiyikleri barindiran geg-donem hidrotermal
metasomatizma olay1 ile baglantilidir. Bu c¢alisma, karbonatitlerden iz element, durayli (B, C ve
O) ve radyojenik (Nd, Pb ve Sr) izotop verilerini sunmakta olup, bu kayaclar hidrotermal (NTE)
etkilesmenin farkli derecelerini temsil eden ii¢ farkli alt gruba boliinmiistiir. Ayrintili olarak, hafif
nadir toprak elementlerince (HNTE) en az zenginlesmis (yani hidrotermal alterasyondan en az
etkilenmis) karbonatit grubu -7 (tipik astenosferik manto degeri) ve +4 %o arasinda degisen daha
disiik 0B degerleri ile karakterize edilmektedir ve oMB degerleri ile B miktarlar1 (~0.2 ile ~1
ppm arasinda) HNTE’ler ile korelasyon gostermemektedir. Sm-Nd ve Pb-Pb izotop sistemlerinin
her ikisi de ge¢-donem hidrotermal aktivite tarafindan bozulmus olup, agik-sistem davranigini
desteklemektedir. Buna karsm, ilksel ®'Sr/*®Sr oranlar (~0.70355 ile 0.70385 arasinda
degismektedir) HNTE’ler, Sr miktarlari ve ilksel **Nd/***Nd oranlari ile belirgin bir korelasyon
sergilememektedir. Bu sonuglar, acik-sistem davranisinin ve dolayisiyla manto kaynaklarinin
izotopik karakteristiklerinin anlasilmasindaki B izotoplarinin 6nemine isaret etmektedir. En az
HNTE zenginlesmesine sahip karbonatitlerdeki B ve Sr izotop verileri pozitif korelasyon
gostermekte ve karbonatit ergiyiklerinin geri doniismiis (recycled) kabuksal malzemenin izlerini
tagiyan heterojen bir iist mantodan tiiredigine isaret etmektedir. Bu bulgular daha 6nce diinya
genelindeki geng yash karbonatilerden (<300 My) elde edilenlerle uyumludur.

Anahtar kelimeler: Bor izotoplari, geg-donem hidrotermal NTE cevherlesmesi, manto heterojenligi, Miaoya karbonatit
kompleksi, geri doniismiis kabuksal karbon
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Abstract

The Miaoya carbonatite complex is located within the southern edge of the Qinling orogenic belt
in central China, and is associated with significant rare earth element (REE) and Nb
mineralization. This complex consists of syenite and carbonatite that were emplaced within Neo-
to Mesoproterozoic-aged supracrustal units (Yaolinghe metaquartz keratophyre and Meiziya
schist). Previous investigations document two major geological events that have impacted the
Miaoya carbonatite complex. The first is related to carbonatite melt generation and emplacement
during the Silurian (~440 Ma), whereas the second event is linked to a late-stage hydrothermal
metasomatism involving REE-rich fluids/melt that occurred at the Triassic (~232 Ma). This study
reports trace element and stable (B, C, and O) and radiogenic (Nd, Pb, and Sr) isotope data for
carbonatites, and these have been subdivided into three groups that represent different degrees of
hydrothermal (REE) interaction. In detail, the group of carbonatites with the lowest enrichment
in light rare earth elements (LREE; i.e., least affected by hydrothermal alteration) is
characterized by lower /*'B values that vary between -7 (typical asthenospheric mantle) and +4
%o; /"B values and B abundances (~0.2 to ~1 ppm) do not correlate with LREE contents. The
Sm-Nd and Pb-Pb isotope systems have both been perturbed by the late-stage, REE-rich
hydrothermal activity and corroborate open-system behavior. Contrarily, initial ®'Sr/*°Sr ratios
(vary between ~0.70355 and 0.70385) do not correlate significantly with both LREEs and Sr
abundances, nor with initial ***Nd/***Nd ratios. These results indicate the importance of B
isotope measurements in deciphering open-system behavior, and hence identifying isotopic
signatures inherited from mantle sources. The B and Sr isotope data for carbonatites exhibiting
the least LREE enrichment correlate positively and suggest carbonatite melt generation from a
heterogenous upper mantle source that records the input of recycled crustal material. These
findings are consistent with those previously reported for young (<300 Ma old) carbonatites
worldwide.

Keywords: Boron isotopes, late-stage REE hydrothermal mineralization, mantle heterogeneity, Miaoya carbonatite complex,
recycled crustal carbon
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Aladag ofiyoliti, Tiirkiye’nin giineyinde, Adana ilinin kuzeyinde Dogu Toroslarda yer almaktadir ve
tabandan tavana dogru, manto peridotitleri, ultramafik-mafik kiimulatlar, izotrop (masif) gabrolar ve
diyabaz dayklarindan olugmaktadir. Manto kayaclari farkli derecelerde serpantinlesmis dunit,
harzburjit ve lerzotilerden olusur. Manto peridotitleri spinel Cr# ve Lantan Grubu Element (LGE)
icerikleri dikkate alinarak iki alt gruba bdliinmiistiir. Grup-1 manto peridotitleri diisiik spinel Cr#
[L00xCr/(Cr+Al) = 13-47] degerleri ve kismen daya yiiksek agir Lantan Grubu Element (LGE)
iceriklerine sahip iken Grup-2 manto peridotitleri kismen daha yiiksek spinel Cr# (44-74) degerlerine
ve daha diisiik agir LGE igeriklerine sahiptir.

Aladag ofiyoliti manto peridotitlerindeki klinopiroksen mineralleri diyopsit bilesimindedir. Grup-1
orneklerindeki klinopiroksenler 0.37 ag.%’lara ulasan TiO, ve 0.89 ag.%’lara ulasan Na,O
iceriklerine sahiptir. Buna karsilik, Grup-2 6rneklerindeki klinopiroksenler TiO; (<0.1 ag.%) ve Na,O
(<0.56 ag.%) igerikleri bakimindan Grup-1 drneklerine gore kismen tiiketilmistir. Al,O3 icerikleri
Grup-1 Orneklerinde 0.36-5.75 ag.% araliginda degisirken Grup-2 orneklerinde ise bu deger kismen
daha diisiik olup, 0.06-2.68 ag.% arasindadir. Kondrite normalize edilmis Grup-1 ve Grup-2
orneklerindeki klinopiroksen minerallerinin LGE igerikleri birbirlerinden farkli desenler sunmaktadir.
Grup-1 orneklerine ait klinopiroksenler agir LGE’lerden ortag LGE’lere dogru diize yakin bir
yonseme sunarken (Dyn/Lun= 0.35-1.30 ort; 0.75), Grup-2 orneklerinde agir LGE’lerden ortag
LGE’lere dogru daha belirgin bir tiiketilme s6z konusudur (Dyy/Luny= 0.04-0.41 ort; 0.19). Grup-1
orneklerindeki klinopiroksenlerin Ti ve Dy igerikleri sirasiyla 320-2536 ppm ve 0.43-2.4 ppm
araliginda degismekte iken, Grup-2 Orneklerine ait klinopiroksenlerin Ti ve Dy icerikleri, Grup-1
orneklerine gore oldukca diisiik olup, sirasiyla 34-289 ppm ve 0.02-0.20 ppm araliginda
degismektedir. Bununla birlikte, Grup-1 drneklerine ait klinopiroksenlerin Zr igerikleri de (0.09-2.28
ppm) Grup-2 Orneklerine ait klinopiroksenlerin Zr igeriklerine (0.08-0.218 ppm) gore kismen
yuksektir.

Grup-1 orneklerindeki klinopiroksenlerin LGE desenleri yani sira kismen yiiksek Ti ve Dy icerikleri
bu kayaglarin okyanus ortasi sirtlardaki kismen daha diisiik dereceli susuz kismi ergime kalintisi
manto kayaglari olduklarin1 gostermekte iken Grup-2 Orneklerindeki klinopiroksenlerin LGE
desenleri ve daha diisiik Ti ve Dy igerikleri bu kayaglarin daha yiiksek dereceli ve sulu kismi ergime

kalintist oldugunu gostermektedir.

Bu ¢alisma TUBITAK #114Y094 nolu proje tarafindan desteklenmistir.

Anahtar kelimeler: Aladag, ofiyolitler, manto peridotitleri, jeokimya, klinopiroksen
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Abstract

The Aladag ophiolite is located in the eastern Taurides, north of the city of Adana, southern
Turkey and, from bottom to top, is composed of mantle peridotites, ultramafic-mafic cumulates,
isotropic (massive) gabbro and diabase dykes. Mantle peridotites are represented by varying
degrees of serpentinized dunite, harzburgite and lherzolite. Mantle peridotites are divided into
two subgroups according to spinel Cr# and Lanthanum Group Element (LGE) contents. While
Group-1 mantle peridotites have low spinel Cr# [100xCr/(Cr+Al) = 13-47] values and relatively
high heavy LGE contents, Group-2 mantle peridotites have relatively higher spinel Cr# (44-74)
values and lower heavy LGE contents.

Clinopyroxene minerals in the Aladag mantle peridotites are diopside in composition. Group-1
clinopyroxenes have TiO, contents up to 0.37 wt.% and Na,O contents up to 0.89 wt.%.
Conversely, Group-2 clinopyroxenes were relatively depleted compared to Group-1
clinopyroxenes in terms of TiO; (<0.1 wt.%) and Na,O (<0.56 wt.%) contents. While in Group-1
clinopyroxenes Al,O3 contents are between 0.36-5.75 wt.%, in Group-2 clinopyroxenes this value
is relatively lower and between 0.06-2.68 wt.%. Chondrite normalized LGE patterns of
clinopyroxene in Group-1 and Group-2 samples differ from each other. While group-1
clinopyroxenes show a trend close to straight from heavy LGEs to middle LGEs (DyN/LuN=
0.35-1.30 avg; 0.75), Group-2 clinopyroxenes show a more significant depletion from heavy
LGEs to middle LGEs (DyN/LuN= 0.04-0.41 avg; 0.19). Group-1 clinopyroxene Ti and Dy
contents are between 320-2536 ppm and 0.43-2.4 ppm, respectively. However, Group-2
clinopyroxene Ti and Dy contents are rather low compared to Group-1 clinopyroxenes and are
between 34-289 ppm and 0.02-0.20 ppm, respectively. In addition to this, Group-1 clinopyroxene
Zr contents (0.09-2.28 ppm) are also relatively higher than Group-2 clinopyroxenes Zr contents
(0.08-0.218 ppm).

The LGE patterns as well as high Ti ad Dy contents of the clinopyroxenes in Group-1 indicate
that these rocks are partly lower-degree dry partial melting residue mantle rocks in the mid-
ocean ridges, while the LGE patterns and lower Ti and Dy contents of the clinopyroxenes in
Group-2 samples indicate that these rocks are higher degree hydrous partial melting residue.
This study was supported by #114Y094 TUBITAK project

Keywords: Aladag, ophiolites, mantle peridotites, geochemistry, clinopyroxene

93



Dogu Pontidlerdeki Alkalen Kayac¢larda Bulunan Foid Minerallerinin Sentetik
Olarak Uretilmesi ve Dogal Mineraller ile Karsilastirilmasi

Ufuk Celal Yagcioglu®, Ciineyt Sen *

! Karadeniz Teknik Universitesi, Miihendislik Fakdiltesi, Jeoloji Miihendisligi Boliimii, 61080, Trabzon

Iletisim: ufukcelal@ktu.edu.tr
Oz

Dogu Pontidlerde bulunan alkalen volkanitlerdeki foid minerallerinin kdkeni problem teskil eden
bir konudur. Potasyum (K) — sodyum (Na) substitiisyonu neticesinde L&sit — Analsim
dontistimleri, ayn1 zamanda birincil olusabiliyor olmalari, bu problemin esas sebebidir. Nitekim,
K’nin hareketli bir element olmasindan ve 16sit yapisindan kolay bir sekilde hizla Na ile yer
degistirebildiginden, mevcut kayaclar icerisinde K fazinda mineral bulunmamaktadir. Lositlerin
tamami Na fazinda, yani analsimlesmistir. Laboratuar ortaminda, mikrodalga firin icerisindeki
teflon krozelerde, hidrotermal yontemle sentezlenen analsimlerin x 1511 difraktogramlar1 ve SEM
incelemeleri ile elde edilen mikro morfolojileri, kayaclardan elde edilen analsim kristallerinin
ozellikleri ile karsilastirilmistir. Calisma alanindaki kayaglar iki ana lokasyon halinde
belirlenmistir. Bu kayacglardan Bayburt yoresinden elde edilenlerin SEM incelemelerinde,
analsimlerin kristal yiizeylerinin yapisal bozukluklar ihtiva ettigi, diizensiz goriiniim sundugu ve
kristallerde c¢atlaklar oldugu goriilmiistiir. Bu c¢atlaklar kil ve karbonat minerallerince
doldurulmustur. Trabzon ydresinden elde edilen kristallerin ylizeylerinde bosluklar olmasina
karsin 6z sekilli biiylime yiizeyleri bulunmaktadir. Kristal yilizeylerinde bulunan ve kristali
boydan boya kat eden ¢atlaklarin i¢i bostur. Bu 6zelligin 6rnek hazirlama islemleri neticesinde,
kristalin kayactan ayrilmasi esnasinda maruz kaldigi darbeler sonucu olustugu diistintilmektedir.
Iki bolgeden de elde edilen analsimlerin XRD incelemelerinde saf analsim olduklar
goriilmektedir. Sentetik analsimler hidrotermal ortamda 150 °C / 7 bar, 175 °C / 22 bar ve 200 °C
/ 27 bar sicaklik ve basinglarda 4 ve 5 saat sire ile SiO,, Al,O3, NaOH c¢o6zeltisinden itibaren
sentezlenmistir. Sentezlenme siiresi ve sicaklik arttikga, arta kalan c¢okel igerisindeki analsim
miktar1 azalmakta sodalit miktar1 artmaktadir. 150 °C’de olusan c¢okelde, sodalitin az olmasi,
mevcut kayaclardaki analsimlerin 16sit doniisiim iriinii ise, 150 °C’den diisiik sicakliklarda
olustugunuda gosterir. Ayrica hidrotermal ortamda sentezlenen analsim ve sodalit kristallerin
morfolojileri diizgiindiir, 6z sekilli biiyiime yiizeyleri belirgindir. Benzer sekilde, hidrotermal
ortamda diisiik sicakliklarda K element davranisi incelenmis, KOH ¢ozeltisi kullanilarak 200 C
sicaklikta ve yaklagik 30 bar basing altinda 10sit sentezlenmeye caligilmistir. Kristallenen
malzemenin XRD incelemelerinde kalsilit ve psddoldsit kristallerine rastlanmstir.

Anahtar kelimeler: Analsim, Losit, Kalsilit, Alkalen Volkanit, Dogu Pontid
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Abstract

The origin of the foid minerals in the alkaline volcanics in the Eastern Pontides is a problematic
subject. As a result of potassium (K) — sodium (Na) substitution, Leucite — Analcime
transformations is the main reason for this problem. As a matter of fact, since K is a mobile
element and can be easily substitude with Na rapidly from leucite structure, there are no
minerals in K phase in the existing rocks. All of the leucites are crystalised in Na-phase. The x-
ray diffractograms and the micro-morphologies of the synthesized analcimes which were formed
from the hydrothermal way in the laboratory environment and in the teflon vessels in the
microwave oven were compared with those of the analcime crystals gathered from the rocks. The
rocks in the study area were identified as two main locations. From these rocks, SEM studies of
the Bayburt region samples show that the crystal surfaces of the analcimes contain structural
defects, irregular morphological appearance, and cracks on the crystal surfaces. These cracks
are filled with clay and carbonate minerals. The crystals gathered from the Trabzon region have
euhedral growth surfaces although there are gaps on the surfaces. The cracks found on the
crystal surfaces are empty. As a result of the sample preparation processes, the cracks are
considered to be the result of the impacts applied the crystals during its separation from the
rock.The analcime crystals gathered from the two locations are found to be pure analcimes in
XRD studies. Synthetic analcimes were synthesized from SiO2, Al203, NaOH solution in
hydrothermal environment at 150 °C / 7 bar, 175 °C / 22 bar and 200 °C / 27 bar temperature
and pressure for 4 and 5 hours. While the duration of synthesis and temperature increase, the
amount of the analcime in the remaining material decreases and the amount of sodalite
increases. The crystallised material which is formed at 150 °C shows that if the sodalite amount
is low, the existing rocks’ contained analcimes occurs at temperatures below 150 ° C as a result
of leucite derivation. Furthermore, the morphologies of the analcime and sodalite crystals
synthesized in the hydrothermal environment are uniform, euhedral growth surfaces are
distinctive. Similarly, K element behavior was investigated at low temperatures in the
hydrothermal environment and leucite synthesis was attempted at 200 ° C and at a pressure of
about 30 bar using KOH solution. The crystalized materials XRD studies have found calcite and
pseudoleucite crystals.

Keywords: Analcime, Leucite, Calcilite, Alkalen Volcanite, Eastern Pontide
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Midi Zn-Au madeni Dogu Pontidlerin gliney kesiminde yer alir ve olusumuyla iliskili olabilecek ¢ok
sayida magmatik kaya¢ bulunmaktadir. Erken Karbonifer yasli metamorfik kayaclar, Orta-Geg
Karbonifer yash granitoyidler/riyolitler ve bunlarin iizerine uyumsuzlukla gelen Permo-Karbonifer
yaslt tortul birimler bolgenin temel birimlerini olustururlar. Orta-Geg¢ Triyas yashi mafik-ortag
bilesimli pliitonlar ile kalk-alkalen lamprofirlerin yer yer sokulum yaptigi bu temel birimler tizerine
sirastyla Erken-Orta Jura yash volkaniklastik kayaclar, Ge¢ Jura-Erken Kretase yash karbonatlar, Geg
Kretase yasli volkano-sedimanter birimler ve yay granitoyidleri gelir. Son olarak, Paleosen-Erken
Eosen yasli andezitik-dasitik bilesimli volkanik ve pliitonik kayaglar, bolgenin en son magmatik
urtnlerini temsil eder. Midi Zn-Au cevherlesmesinin bolgedeki Karbonifer yash temel kayaglara
sokulum yapan Kostirelik Graniti veya Jura-Erken Kretase yash birimleri kesen dom-dayk sekilli
volkanik yapilar ile iligkili olabilecegini gostermistir. Bu olasiliklar test etmek icin bu ¢alismada ilk
defa zirkon mineralleri Gzerinde LA-ICP-MS yontemiyle yaslandirma calismalari yapilmustir.
Kosturelik Graniti’ne ait zirkon minerallerinden elde edilen U-Pb konkordia yast (312+11My), bu
granitin bolgedeki Ge¢ Karbonifer yagli Glimiishane Pliitonu’nun ge¢ magmatik fazina ait bir iiriin
olabilecegini gostermistir. Bu pliiton genel olarak diyoritten monzonite degisen farkli granitik kayag
tirlerinden olusur ve jeokimyasal olarak, I-tipi, metalimin, yuksek-K kalk-alkali karakterli ve
volkanik yay graniti 6zellikleri tasir. Diger taraftan, Midi sahasinda goézlenen dom-dayk sekilli
volkanik Kkatleler riyolitik-dasitik kayaglardan olusur ve cogunlukla toleyitik-kalkalkali 6zellik
gosterirler. Bu volkanik kayaclara ait zirkon minerallerinden elde edilen U-Pb konkordia yaslar1 iki
farkli grupta toplanmaktadir (489+11My ve 44.4+2.3My). Her iki gruba ait zirkonlar benzer
morfolojiye ve Th/U oranlarina (0.1-1.59) sahiptir ve bu veriler zirkonlarin magmatik kokenli
olduklarina isaret eder.Jeokronolojik ve jeokimyasal verilere gore, yiikksek U-Pb zirkon yaslarinin
(Ordovisyen) bolgedeki temel kayaclara ait kalinti zirkonlar oldugu, geng¢ zirkon yaslarinin ise
bolgede yaygin olan Eosen magmatizmasina karsilik gelen Midi sahasindaki asidik volkanik
kayaclarin kristallenme yaglarin1 temsil ettigi sOylenebilir. Tim bu veriler bolgedeki Oncel
caligmalarla birlikte degerlendirildiginde, Midi Zn-Au cevherlesmesinin olusum zamani ve kokeninin
Eosen yash dasitik-riyolitik volkanizmayla ve ozellikle bu volkanizmanin olusturdugu hidrotermal
sistemle iligkili oldugunu gdstermistir.

Bu c¢alisma, Karadeniz Teknik Universitesi Bilimsel Arastirma Projeleri birimi tarafindan kismen
desteklenmistir (proje no: 99.112.005.1 ve 9710).

Anahtar kelimeler: Giimiishane, Midi, Zn-Au, cevherlesme, zirkon U-Pb yasi, jeokimya
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Abstract

There are a number of magmatic rocks associated with the formation of the Midi Zn-Au deposit in the
southern part of the Eastern Pontides. Early Carboniferous metamorphic rocks, Middle-Late
Carboniferous granitoids/rhyolites and unconformably overlying Permo-Carboniferous sedimentary
units form the basement rocks in the region. Early-Middle Jurassic volcanics, Late Jurassic-Early
Cretaceous carbonates, Late Cretaceous volcano-sedimentary rocks and arc granitoids, respectively
overlie the basement rocks, which locally emplace into Middle-Late Triassic mafic-intermediate
plutons and calc-alkaline lamprophyre. Finally, collision-related adakitic rocks of the Paleocene-
Early Eocene age and andesitic-dacitic volcanics and plutonic rocks of Eocene age represent the
latest magmatic products of the region. Midi Zn-Au deposit should be related with dome/dyke-shaped
volcanic edifices that cut into Jurassic-Early Cretaceous units or Késtirelik Granite, which intrude
into Carboniferous basement rocks in the region. In order to test these possibilities, for the first time
in this work, U-Pb dating was carried out on zircon minerals by LA-ICP-MS method. U-Pb concordia
age (312+11Ma) from zircon minerals of the Kostirelik Granite shows that this granite may be a
product belonging to the late magmatic phase of the Late Carboniferous Giimiishane Pluton in the
region. This pluton generally consists of different granitic rock types varying from diorite to
monzonite, and it has metaluminous, I-type and high-K calc-alkaline character with volcanic arc
granite affinity. On the other hand, the dome/dyke-shaped volcanic masses observed in the Midi area
are composed of rhyolitic-dacitic rocks and, mostly tholeiitic to calc-alkaline in character. The zircon
minerals in these volcanic rocks are concentrated in U-Pb concordia ages in two different groups.
(489+11Ma and 44.4+2.3Ma). The zircons of both groups have similar morphology and Th/U ratios
(0.1-1.59), indicating that the all zircons are of magmatic origin.

According to the current geochronological and geochemical data, it can be said that the high U-Pb
zircon ages (Ordovician) represent the inherited zircons of the basement rocks, while the young
zircon ages indicate the crystallization ages of the acidic volcanic rocks in the Midi mine
corresponding to the widespread Eocene magmatism in the region. All the data together with
previous studies in the region suggest that the formation time and origin of the Midi Zn-Au
mineralization is related to the Eocene dacitic-rhyolitic volcanism and particularly the hydrothermal
system of this volcanism as well.

This work was partly supported by the Scientific and Research Projects Unit of Karadeniz Technical
University (projects# 99.112.005.1 and 9710).

Keywords: Giimiishane, Midi, Zn-Au, mineralization, zircon U-Pb dating, geochemistry
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Lateritler, alterasyonun ygun oldugu ortamlarda yaygin bir dagilima sahiptirler. Kayaglarin
lateritlesme islemleri iz elementlerin lateritlerin igerisinde dagilimina neden olur ve olusan lateritler
maden aramalarinda kullanilabilirler. Bu calismada, Kunche'de KB Gana'nin Wa-Lawra kusagi
icindeki lateritlerin mekansal dagilimi, eser element dagilimlart ve jeokimyasal birliktelikleri
incelenmistir. Bu amacgla Kunche bolgesinden toplam 67 adet laterit ornegi alinarak bunlarin
mekansal dagilimlarinin belirlenmsinde CBS tabanli kriging enterpolasyon yontemi kullanilmistir.
Laterit 6rneklerinin ana ve iz element icerikleri XRF teknigi, As, Au ve Ag konsantrasyonlari ise
ICP-MS yontemi kullanilarak belirlendi. Ayrica, ¢ok degiskenli jeoistatistiksel analiz metotu
kullanilarak veriler degerlendirildi. Makroskopik, mikroskobik ve jeokimyasal incelemeler sonucunda
bolgede yerinde olusmus lateritler (lateritik duricrust, residual laterites) ve tasinmis lateritler
(ferruginous duricrust, transported laterite) olarak iki tiir laterit tespit edilmistir. Bu lateritlerin birincil
Fe-oksitler olarak gotit ve hematit icerdikleri, jeokimyasal veriler ve arazi gozlemleri lateritlerin
metavolkanik kayaclarin yogun alterasyonu sonucunda olustuklar1 anlagilmigtir. Lateritlerin Cu, Pb,
As ve S gibi iz element icerikleri, bu elementlerin ortalama kitasal kabuk bolluklarindan daha yiiksek
oldugu ve Au ile yiiksek pozitif bir ilgilesim gosterdikleri anlasilmistir. Cok degiskenli istatistik
sonuglari ise bu kayaglarda ti¢ farkli element birlikteligi oldugunu (Fe, S, Pb, Co; Cu, Cr, As, Au, Ag;
Mn, Ca, Ti, Ni, Rb, Sr, Zr, Y, Zn) gostermistir. Bu element birliktelikleri, taban kayaglar1 olan
metavolkanitler ve bu kayaglarin icindeki altin yataklarimin yogun ayrigmasi sonucu iz bulucu
elementlerin ikincil dagilimi ile dogrudan iliskili oldugu anlasilmistir. Medyan mutlak sapma (MAD)
metodu kullanilarak hesaplanan esik degerler, Fe (>% 27.10), S (>% 0,41), Pb (> 48 ppm), Cu (46
ppm), As (134.2 ppm) ve Ag (> 0.42 ppm) olarak tespit edilmistir. Diger yandan, ¢ok elementli
haritalama teknigi, Pb + Cu + As + Ag elementlerinin bu yataklarin arastirilmasinda en iyi iz element
birlikteligi oldugunu gostermistir. Bu iliski, ayn1 yontemle hazirlanan Au dagilim haritasina oldukca
benzer elipsoidal anomali verdigi tespit edilmistir. Belirlenen anomaliler, 6zellikle reziduel lateritler
icinde ve Kunche'nin kuzeydogu, orta ve giineydogu kesimleri ile Kunche'deki altin madenine yakin
alanlarla sinirlandig1 anlagilmistir. Sonug olarak, bu calismada lateritlesme sonucunda ortiili kalmis
sahalarda Cu, As, Pb ve Ag orojenik altin yataklarinin aranmasinda iz bulucu element olarak
kullanilabilecegi, maden arama programlarinin tasinmis lateritler yerine yerinde olusmus (residual)
lateritler tizerinde yogunlasilmasi gerektigi anlagilmustir.

Anahtar kelimeler: iz element jeokimyasi, laterit, laterit jeokimyasi, regolit, orojenik altin yataklar:
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Using laterite geochemistry for Exploration of orogenic gold deposits in the Wa-
Lawra belt, NW Ghana: Kunche in perspective
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Abstract

Laterites are abundant with a widespread global accumulation and distribution at many deeply
weathered environments. The process of laterization can lead to dispersion of trace elements within
laterites, which can be a tool for ore deposit prospecting. Based on this, the spatial distribution of
laterites in Kunche within the Wa-Lawra belt of NW Ghana, their trace element distributions, and
geochemical associations were investigated. A total of 67 laterite samples were collected from
Kunche. Their spatial distribution was established by means of the GIS-based kriging interpolation
method. XRF technique was used in determining the concentrations of 18 selected trace elements
whereas ICP-MS was used to determine the As, Au, and Ag concentrations of the laterite samples.
Multivariate geostatistical analysis aided in establishing relationships among the individual
elements. The laterites are classified as lateritic duricrust (residual laterites) and ferruginous
duricrust (transported laterites). They are hosted in metavolcanic rocks, which contain goethite and
hematite as the primary Fe-oxides. The concentration of Cu, Pb, As, and S are higher than their
crustal abundance and show a positive correlation with Au. Three element associations (Fe, S, Pb,
Co; Cu, Cr, As, Au, Ag; Mn, Ca, Ti, Ni, Rb, Sr, Zr, Y, Zn) are observed from the multivariate
geostatistical analysis implying that the occurrence of gold in the area is directly related to
secondary dispersion of the underlying metavolcanic host rocks and laterization. By using median
absolute deviation (MAD) method for selected elements, threshold values indicate anomalous
concentrations in the laterites for Fe (>27.10%), S (>0.41%), Pb (>48 ppm), Cu (46 ppm), As (134.2
ppm), and Ag (>0.42 ppm), implying that these elements are the important pathfinder elements of
gold identified in the laterites. However, multi-element mapping indicates that Pb + Cu + As + Ag is
the best element association in the exploration of gold deposits. This association shows ellipsoidal
anomalies in a contour map comparable to the Au distribution map of the area. The anomalies are
mainly restricted to the environment of the residual laterites in the northeastern, central, and
southeastern parts of Kunche in close proximity to the gold prospect in the area. As a result, it has
been understood that in such laterite capped areas, Cu, As, Pb and Ag can be used as trace elements
in the search for orogenic gold deposits. Therefore, we recommend that exploration programs should
be focused on the environment of the residual laterites than that of the transported laterites.

Keywords: trace element geochemistry, laterites, laterite geochemistry, regolith, orogenic gold deposits
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Mekansal Dogal Afet Risklerinin Yonetiminde Jeolojik Yerlesime Uygunluk
Degerlendirmesinin Ekolojik Verilerle Biitiinlestirilmesi

Nilgiin Okay*, A.Tezer?, O. Uzun®, F. Terzi®, P. Koyli®, E. Kutay Karacor®, Z. Tiirkay?, M.
Yilmaz Kaya®, 1. Giiler’, B. Aydin?, D. Kara®

) Ystanbul Teknik Universitesi Maden Fakiiltesi, Jeoloji Miihendisligi Béliimii
2[stanbul Teknik Universitesi Mimarlik Fakiiltesi, Sehir ve Bolge Planlamas: BOlUmi
®Diizce Universitesi, Orman Fakiiltesi, Peyzaj Mimarligi Boliimii

Iletisim: okayn@itu.edu.tr

Ozet

TUBITAK (115K475) projesi kapsaminda yiiriitiilen bu ¢alismada, dogal yapmin 6zelliklerinden
kaynaklanan deprem, heyelan, erozyon ve sel gibi dogal afet tehlike verilerine dayali mekéansal
risklerin yonetiminde ¢evresel ve sosyoekonomik kayiplar1 azaltacak stratejik planlanma siirecleri
ile politikalarin gelistirilmesinde kullanilmak {izere bir biitiinlesik dogal zarargorebilirlik
(hassasiyet) degerlendirme modeli gelistirilmistir. Afet risklerinin yonetimine yonelik tehlike
belirleme ¢aligmalarinda ve hem de mekansal planlama siireglerinde heniiz jeolojik ve ekolojik
veriler birlikte degerlendirilmemektedir. Bu c¢alisma jeolojik verilere dayanan yerlesime
uygunluk degerlendirmesinin ekolojik hassasiyetler bakimindan biitiinlestirilmesine 6rnek teskil
etmektedir. Yer sistem yapisinin (jeomorfolojik, jeolojik, meteorolojik ve ekolojik) 6zelliklerinin
hassasiyetler bakimindan biitlinlesik bir sekilde degerlendirilmesi, pratikte mekéansal planlama
streclerini de destekleyecektir. Bu yaklasiminin yayginlasmasi hem dogal tehlike kaynakli
risklere kars1 afet direncliligini arttirirken dogal kaynaklarin siirdiiriilebilir yonetisimine de katki
saglayacaktir.

Anahtar Kelimeler: jeolojik tehlike, afet risk yonetimi, ekolojik hassasiyet, diren¢lilik, biitiinlesik yerlesime uygunluk
degerlendirmesi
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Abstract

Within the framework of TUBITAK (115K475) project, an integrated assessment model is
developed for the risk mitigation and spatial planning processes to reduce environmental and
socioeconomic losses based on natural vulnerability and hazard data such as earthquake,
landslide, erosion and flood. Both geological and ecological data are not evaluated together in
hazard identification studies for disaster risk management and spatial planning processes.
Therefore, this study is an example of the integrated suitability assessment based on geological
data as well as ecological vulnerabilities or sensitivities. The integrated evaluation of Earth
System characteristics (geomorpholologic, geologic, meteorologic and ecologic) in terms of
vulnerabilities will also support the spatial planning processes in practice. The widespread
application of this approach will also contribute to the sustainable governance of natural
resources while improving disaster resilience against natural hazards.

Keywords: geological hazard, disaster risk management, ecologic vulnerability, resilience, integrated suitable assessment
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Depremde Meydana Gelebilecek Can ve Mal Kayiplarina iliskin Bir Tahmin
Yontemi

Ali Gurbuz !
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Iletisim: ali.gurbuz@erdogan.edu.tr
Oz

Bu ¢alismanin baslica amaci; olas1 bir depremde meydana gelebilecek can kayiplari, ekonomik
kayiplar ve is kayiplarina yonelik bir hasar tahmin metodu gelistirmektir. Bu amagla ilk olarak;
kiimiilatif dagilim grafiklerinden faydalanilmig ve 6rnek bir yapr grubu icgin yapisal hasar
olasiliklarin1 gosteren kirilganlik egrileri elde edilmistir. Ardindan yapisal hasarlara bagl olarak
ortaya cikabilecek ekonomik kayiplar, can kayiplar ve is giicii kayiplar1 hesaplanmistir. Can
kayiplarimin  hesaplanmasinda ge¢mis deprem raporlarindan elde edilen istatistik veriler
kullanilmigtir. Agir hasarli veya gé¢miis bina sayisinin can kaybi sayisina orani dikkate
alinmistir. Is kayb1 ve ekonomik kayiplarin hesaplanmasinda ise; yapi yaklasik birim maliyetleri
ve binalarda ortaya c¢ikmasi tahmin edilen yapisal hasar seviyesine bagli katsayilardan
faydalanilmistir. Calisma neticesinde 6rnek yapi grubu i¢in elde edilen sonuglar gecmis deprem
verileri ile karsilagtirilarak yorumlanmastir.

Anahtar Kelimeler: Deprem hasar tahminleri, kirlganlik egrileri, hasar olasiliklari, betonarme binalar
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Ali Girbiiz

! Recep Tayyip Erdogan Universitesi Insaat Miihendisligi Bolimii, Rize, Turkey

Contact: ali.gurbuz@erdogan.edu.tr

Abstract

The main aim of this study is; to develop a damage prediction method for loss of life, economic
losses and job losses that may occur in a possible earthquake. For this purpose; the cumulative
distribution graphs were used to obtain the fragility curves showing structural damage
probabilities for a sample structure group. Then economic losses, loss of life and loss of work
power that may occur due to structural damages are calculated. Statistical data obtained from
past earthquake reports were used in calculation of life losses. The ratio of the number of
seriously injured or displaced buildings to the number of deaths has been taken into account. In
the calculation of job loss and economic losses; the building has benefited from the approximate
unit costs and the coefficients related to the level of structural damage estimated to occur in the
buildings. The results obtained for the sample structure group are interpreted by comparing with
previous earthquake data.

Key words: Earthquake damage estimates, fragility curves, damage probabilities, reinforced concrete buildings
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Kapadokya Bolgesinde Kuraklik Durum Degerlendirmesi

Hakan Karaca®
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Oz

Kuraklik, suyun hayatin bas kaynagi oldugu gercekligi géz Oniine alinirsa, sayist otuzu asan
dogal afetler arasinda insan hayatin1 geri doniilemez sekilde etkileyen ve sadece insan hayatini
degil doganin kendisini de tehdit eden en tehlikeli afettir. Afetin ilerleme hiz1 ¢ok yavas olmasi
nedeniyle farkindalik seviyesi diisiik olmakla birlikte, sik sik giindeme getirilmekte ve politikalar
gelistirilmeye ¢alisilmaktadir. Modern afet yonetimi agisindan degerlendirildiginde, kriz yonetimi
kavrami1 kuraklik karsisinda neredeyse anlamsiz kalmakta, konunun sadece risk yonetimi
acisindan ele almmasi gerekliligi kendini gdstermektedir. Iklimsel gostergeler iyiden iyiye
kiiresel 1sinma isaretleri veriyorken ve tehlikenin gelisi kendini ¢ogu zaman gostermisken, risk
onleme caligmalarinin artirilmasi gerekliligi anlagilmistir. Konunun iilkemiz agisindan da ne
kadar 6nemli oldugu konusunda yetkililer hemfikirdir.

Bu baglamda, calismamizda daha 6nce konu kapsaminda yapilan ilgili ¢alismalar derlenmis,
genelde llkemiz ve 0zelde Kapadokya ile ilgili olarak bir durum degerlendirmesi yapilmis ve
kuraklik analizi yapilarak bolgenin kuraklik seviyesi Ol¢giilmeye calisilmistir. Kuraklik analizi
yapilirken Standard Yagis Indeksi (SYT) kullanilarak Kuraklik Afet Skoru (KAS) hesaplanmis ve
Kapadokya geneli i¢in kuraklik afetselligi hesaplanmis ve eskuraklik egrileri kullanilarak
kuraklik afet haritasi liretilmigtir.

Anahtar kelimeler: Kapadokya, dogal afetler, kuraklik, yagis, sicakiik
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Abstract

Drought, given that water is the most essential material for existence, is the most serious disaster
from amongst all the disasters numbering more than 30. The disaster has potential to effect the
human life to the levels of no return and not only that but the natural life itself would be utterly
threatened. Due to the slow progress of the hazard, the awareness of large populations could be
quite low, though the hazard is always listed in the official’s agendas and policies are suggested.
From the angle of modern disaster management, crisis management techniques become
meaningless in the face of the threat, and only methods of risk management are worth
consideration. While there are already warning signs such as the alarmingly changing climatic
indicators and the hazard already gave clear signs everywhere, it is realized that the risk
reduction studies should already be on its way. The public bodies are already in an agreement
about the imminence of the threat.

In this context, previous studies are summarized and an assessment of the current situation for
Cappadocia and in that regard for whole Turkey is provided. Then the temporal variations of
drought indicators are presented for the area of interest. Standard Precipitation Index (SPI) is
utilized in drought analysis and Drought Disaster Score (DDS) is obtained, moreover the
precipitation and temperature values were both utilized to derive Reconnaissance Drought Index
(RDI) that lead to the drought vulnerability of the area of interest. In order to better describe the
current situation, drought vulnerability contour maps are generated.

Keywords: Cappadocia, natural disasters, drought, precipitation, temperature
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Bingol ilinin Dogal Tehlikeler ve Afetler A¢isindan incelenmesi

Nazli Ceyla Anadolu Kilig *
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Oz

Tektonik olusumu, jeolojik Ozellikleri, topografik yapisi ve iklim kosullar1 nedeniyle Tiirkiye,
basta depremler olmak {izere heyelan, kaya diismesi, ¢1g, sel gibi doga olaylari i¢in elverisli bir
cografyadir. Genel olarak bu tiir doga olaylar1 dogal tehlike olarak tanimlanir ve afete
doniismedikg¢e herhangi bir sorun teskil etmezler. Ancak bu tiir olaylarin afete doniismesi 6nemli
can ve mal kayiplarinin yaninda ekonomi, saglik, ulasim gibi sektorlerde de ciddi sorunlarin
yasanmasina yol acabilmektedir. Bu nedenle doga olaylar1 afete doniismeden gerekli
planlamalarin yapilmasi hem bdlge hem de iilke kalkinmasi agisindan oldukga kritik bir 6neme
sahiptir. Bunun i¢in disiplinler aras1 igbirligi ile tehlike ve risk ¢alismalart yapilmali ve biitiinlesik
afet senaryolar1 olusturulmalidir. Bdylelikle tehlike ve hasar gorebilirlik, birlikte
degerlendirilerek kayip ve risk tahminleri yapabilir bir afet senaryosu olusturulmus olacaktir.

Bir afet senaryosunun en temel asamasini tehlikenin ve bu tehlikenin gergeklesme
olasiliginin belirlenmesi olusturmaktadir. Bunun i¢in inceleme sahasinda yapilmasi gereken ilk
is, o sahaya 0zgli doga olaylarinin belirlenmesi, birbirleri ile iliskilerinin olup olmadiginin
incelenmesi ve sonug olarak da yarattigi etkinin belirlenmesi olmalidir. Boylelikle bolgeye 6zgii
afet senaryolarinin olusturulmasi i¢in gerekli alt yapinin olusturulmasi saglanacaktir.

Yapilan bu calismada tektonik acidan kritik bir noktada bulunan, 6nemli depremlere ev
sahipligi yaptig1 bilinen Bingdl ili ve c¢evresinde meydana gelen doga olaylar1 incelenmis ve
ozellikle de heyelan, ¢1g gibi doga olaylarinin hem birbiri ile hem de deprem ile iligkisi
belirlenmeye ¢alisiimistir. Sonug olarak doga olaylarina karsin uygun tedbirlerin alinabilmesi igin
Bingodl ili ve ¢evresine ait tehlike, afet ve risk calismalarina altlik olusturacak bir veri envanteri
hazirlanmstir.

Anahtar kelimeler: doga olayi, dogal tehlike, dogal afet, risk, Bingol
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Abstract

Turkey is conducive to geography for natural events such as landslides, rock falls, avalanches,
floods and especially earthquake due to its tectonic formation, geological features, topography
and climatic conditions. Generally, these natural events are called natural hazards and these
events do not constitute hazards unless they turn into a disaster. However, if such events are turn
into disasters, serious problems such as economy, health, transportation can also be experienced
in addition to significant loss of life and property. For this reason, making the necessary plans
before the natural events are turn into a disaster has a critical importance for the region and
country development. For this, interdisciplinary cooperation and hazard and risk studies should
be carried out and integrated disaster scenarios should be established. In this way, a disaster
scenario, which can make a loss and risk estimation, will be created by assessing the hazard and
vulnerability together.

The most basic stage of a disaster scenario is the determination of the danger and the
possibility of realization of this danger. For this, the first thing to do is to determine the nature
events specific to that area, to examine whether they are related to each other, and to determine
the effect that they created as a result. In this way, it will be possible to create the necessary
infrastructure for the creation of region-specific disaster scenarios.

In this study, the natural events in Bing6l province and its vicinity, which is a critical
point from a tectonically and known to have hosted important earthquakes, have been examined.
And, especially, nature events, which is such as landslides, avalanches etc., have been tried to be
determined in relation to both with each other and earthquakes. As a result, a data inventory has
been prepared to form a base for the hazard, disaster and risk studies belonging to the Bingol
province and its vicinity in order to be able to take appropriate measures against natural events.

Keywords: natural event, natural hazard, natural disaster, risk, Bingdl
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DASK 1999 depremleri sonrasi lilkemizin yasadigi ¢ok boyutlu sikintilardan 6zellikle ekonomik
yikimdan dolay1 devlet biitcesine yiiklenen agir bedellerin gelecekte meydana gelmesi olasi
biiyiikk afetlerde azaltilabilmesi amaciyla kurulmustur. Esas roliiniin yani sira kiicliik boyutlu
afetlerde de biitliin zararin karsilanmasi DASK tarafindan iistlenilmis, bdylelikle belirli
biiyiikliiklere kadar olan deprem riskinin biitiiniiyle transferi miimkiin olmustur.

Kuruldugu 2001 yilindan beri sadece deprem riskleri i¢in polige veren kurum, diger
afetleri de kapsayacak sekilde genisletilmesi hedeflenmekte ve bu baglamda devletin afetler
sonrasi zararin karsilanmasi agisindan oynadigi roliinii de iistlenmeyi planlamaktadir. Boylelikle,
devletin uygulamadan c¢ekilip daha ¢ok hakem ve danigsman roliinii iistlenmesi, afetler sonrasi
zararin karsilanmasi agisindan oynadigr sefkatli yardim eli algisin1 da degistirerek vatandaslarin
afet tehlikelerinin O6nlenmesi ve risklerin azaltilmasi konusunda daha sorumlu rol oynamaya
tesvik etmesi beklenmektedir. Bu baglamda ¢alismada Afet ve Acil Durum Yo6netimi Baskanligi
(AFAD)'nin kurulmasi ve sonrasi politikalarin afet sigortalarina olan etkisi arastirilmig, DASK
oncesi ve sonrasi afetlere karsi yaklasim irdelenmis ve uluslararas1 karsilastirmalarla zorunlu
deprem sigortasinin (ZDS) durumu degerlendirilmistir.

Anahtar kelimeler: dogal afetler, afet sigortasi, DASK, AFAD, deprem riskleri
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Abstract

After the devastating earthquakes in 1999, Turkish Catastrophe Insurance Pool (TCIP) was
established to compensate for the earthquake induced losses. One of the main purposes behind
the new establishment was to relieve the state budget from the heavy burden that could be caused
by similar events in the future. Besides this crucial role, TCIP compensated all earthquake
induced losses for smaller magnitude events thanking to the scheme that allows the full transfer
of the risk for such events.

While only earthquake related losses are covered by the policies, currently, TCIP is
planning to issue policies that cover all natural disaster related losses which eventually lead to
the takeover of the role of the state in disaster assistance. Consequently, state would be able
withdraw itself in disaster assistance and offer consultation and play mediator role instead of
being the benevolent father who rushes into the seen. It is thought that, only then, the public
would start to realize that they have to insist on the policies for hazard and risk reduction. For
that matter, an investigation is performed to find out the influence of Disaster and Emergency
Management Authority (DEMA) and the related policies over the TCIP. Then, the policies
towards the disaster related issues before and after the establishment of TCIP is evaluated and
the current situation of the compulsory earthquake insurance (CEI) is examined.

Keywords: Natural disasters, disaster insurance, TCIP, DEMA, earthquake risks

110



‘Nigde’ Oturumu

‘Nigde’ Session

111



Tiirkiye Maden Dis Ticareti ve Nigde Kalsit Isletmelerinin Ekonomik Onemi
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Dogal hammaddeler ve maden yataklart yenilenemeyen ve iiretildiklerinde tiikkenen kit
kaynaklardir. Maden isletmeleri bulunduklar1 bélgelere sosyal, kiiltiirel ve ekonomik agidan pek
cok Onemli katkilar saglarlar. Madencilik emek yogun bir sektor olarak, nitelikli eleman
istihdami gerektirdiginden issizligi azaltir. Ozellikle kirsal kesimlerden gdcleri dnleyici ve gelir
dagilimim diizenleyici bir etkisi bulunmaktadir. Ulkelerin kalkinmasinda lokomotif sektor gérevi
gormektedir. Bu nedenle, yerbilimleri ve madencilik sektort ile ilgili politikalar belirlenirken
gelecek nesillerin haklar1 da diisliniilerek tayin edilmelidir. Giincel diinyada yilda 1,5 trilyon
ABD dolar1 degerinde, 10 milyar tonun {izerinde maden iiretilmektedir. Bu iiretimin %751 enerji
hammaddeleri, %10’u metalik madenler ve %15’i endustriyel hammaddelere aittir. Madencilik
sektorii bugiin diinya ¢apinda genisleyen bir ekonomik faaliyet alan1 haline gelmistir.

Tiirkiye Istatistik Kurumu (TUIK) verilerine gére, 2017 yilinda 157.055.370.554 $ olarak
gerceklesen ililkemiz toplam ihracatindan %2,8 pay alan madencilik sektorii ihracati, bir 6nceki
yila gore %23,56 artisla 4.397.090.177 $ olarak gerceklesmistir. Ihracatin % 46,83’ii dogaltaslar,
%31,76’s1 metalik madenler, %21,05’1 endiistriyel hammaddeler ve geri kalan %0,36s1 ise enerji
hammaddelerinden olugsmaktadir. 2017 yilinda en fazla ihra¢ edilen maden iiriin gruplari arasinda
dogaltaglar 8,47 milyon ton ve 2,06 milyar §$ ile ilk sirada yer alirken, bu grubu 4,88 milyon ton
ve 1,39 milyar $ ile metalik cevherler, 14,57 milyon ton ve 925,6 milyon $ ile endUstriyel
mineraller ve en son olarak 113 bin ton ve 15,72 milyon $ ile enerji hammaddeleri izlemektedir.
Ayrica; Bilim, Sanayi ve Teknoloji Bakanligi Nigde il Miidiirliigii 2017 yili verilerine gore,
bolgemizde endiistriyel hammaddeler ve insaat yapi malzemeleri tiretimi yapan 6zel sektore ait
toplam 33 farkli firma faaliyette bulunmaktadir. Bu firmalar tarafindan toplam 1.501 kisi
istihdam edilerek, 17.747.871,62 $ degerinde mikronize kalsit ihracat1 gergeklestirilmistir.
Yerkiirede bulunan tabii kaynaklarin dagilimindaki degiskenlik ve diizensizlikler, madencilik
tirlinlerinin uluslararasi ticaretini bir zorunluluk haline getirmektedir. Bu durum, madencilik
tirtinlerinin uluslararasi ticaretine stratejik bir boyut kazandirmaktadir. Bu maksatla yapilan
arastirmada; Tiurkiye maden dis ticareti ve Nigde kalsit isletmeleri gilincel rakamlari, {riin
gruplarina gore ithalat ve ihracat degerleri, gerek teorik gerekse literatiir ¢calismalardan elde
edilen bulgular; istatistiksel olarak degerlendirilerek, sektor yatirnrmci kurum ve kuruluslar igin
ileriye doniik faydali projeksiyonlar sunulmaktadir.

Anahtar kelimeler: Turkiye, madencilik, kalsit, ihracat/ithalat, ekonomi
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Abstract

Natural raw materials and mineral deposits are scarce sources that can not be renewed and are
consumed when they are produced. Mine enterprises provide many important contributions to
the regions they are in social, cultural and economic aspects. As mining is a labor-intensive
sector, employment of qualified workers is required, unemployment is reduced. Especially rural
areas have a preventive effect on immigration and a regulating effect on income distribution. It
serves as a locomotive force for the development of the countries. For this reason, geosciences
and mining policy needs to be determined by considering the rights of future generations. Today,
the world produces more than 10 billion tons of mine, worth US $ 1.5 trillion per year. 75% of
this production belongs to energy raw materials, 10% belongs to metallic mines and 15%
belongs to industrial raw materials. The mining industry today has become an expanding field of
economic activity around the world.

Turkey Statistical Institute (TUIK) data, in 2017 our country was realized as $ 157 055 370 554
2.8% share in total exports from the mining sector exports was realized as 23.56% compared to
the previous year, an increase of $ 4 397 090 177. 46.83% of the exports are natural stones,
31.76% are metallic mines, 21.05% are industrial raw materials and the remaining 0.36% is
energy raw materials. Among the most exported mineral product groups in 2017, natural stones
were the first with $ 8.47 million and $ 2.06 billion, with 4.88 million tons and $ 1.39 billion of
metallic ores and 14.57 million tons, industrial minerals with $ 925.6 million, and energy
feedstock’s with the latest 113 thousand tons and $ 15.72 million. Also; Ministry of Science,
Industry and Technology Nigde Provincial Directorate According to the records of the year
2017, 33 different companies belonging to the private sector engaged in the production of
industrial raw materials and building materials are in our region active. A total of 1,501 people
were employed by these companies to export micronized calcite at a value of $ 17 747 871 62.
Variability and irregularities in the distribution of natural resources found on the globe make
international trade of mining products a necessity. This situation gives a strategic dimension to
the international trade of mining products. In this research; Current figures of Turkish mining
foreign trade and Nigde calcite minerals, according to product groups import and export values,
the results obtained from theoretical and literature studies were assessed statistically. They offer
useful projections for sector investors and institutions.

Keywords: Turkey, mining, calcite, export/import, economic.
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Oz

Toros Daglar’nin Geg Pleistosen buzul kronolojisi gittikce artan nicel veriler sayesinde
giinlimiizde daha da iyi anlasilmaktadir. Bu bildirinin amaci Orta Toros Kusagi’nin bir parcasi
olan Aladaglar ile Aladaglar’in giiney kesimini olusturan Karanfil Dagi’nda g6zlenen
buzullagsmalara ait kronoloji verilerini sunmaktir. Deniz seviyesinden 3000 m’nin {izerindeki
Yedigoller Platosu’nda olusan takke buzulunun zaman i¢inde dogu ve bat1 yonlii vadilere dogru
aktig1 ve buralarda cesitli tipte moren depolar1 olusturdugu bilinmektedir. Buzulllarin asindirdig:
anakaya ve c¢okelttikleri moren depolari igindeki kiregtast bloklarindan alinan Ornekler
kozmojenik *°Cl yiizey yas tayini ile tarihlendirilmistir. Sonuglar B-KB yonlii Kérmenlik
Vadisi’nde buzullagmanin 35.000 yil (35 ka) kadar 6nce maksimum seviyeye (Son Buzul
Maksimumu; LGM) ulastigin1 gostermektedir. Toros Daglari’nda yerel LGM’in genelde 20 ka
civarinda oldugu bilindigi i¢in bu zaman farkinin Aladaglar’a 6zgiin yerel kosullara ait oldugu
diisiiniilebilir. Bunun yan1 sira 20 ka civarina tarihlendirilen daha iist kesimlerdeki morenler ve
Karanfil Dagi’ndaki K-KB yonlii morenler kiiresel 6lgekli LGM’e karsilik gelmektedir. Geg
Buzul (15 ka civar1) donemine ait buzullagsma verileri de her iki alanda da yaygin olarak elde
edilmistir. Buna ek olarak, Aladaglar’in doguya dogru gelismis en uzun ve derin vadisi olan
Hacer Vadisi’ndeki morenlerin yeniden hesaplanan yaslart Geng¢ Dryas (12 ka civari) ve erken
Holosen (10 ka civar1) buzullagsmasinin varligina isaret etmektedir. Karanfil Dagi’'nda 2500 m’de
bulunan bir kaya buzulunun yasinin da erken Holosen’e (11 ka civari) ait olmasi bu donemde
periglasyal kosullarin hakim olmaya basladigina isaret etmektedir.

Bu calisma 116Y155 no’lu TUBITAK projesi ile desteklenmistir.

Anahtar Kelimeler: 36ClI yiizey yas tayini, Son Buzul Maksimumu, Holosen, Aladaglar, Karanfil Dag
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Abstract

The glacial chronology of the Taurus Mountain Range is now well known thanks to several
publications that use quantitative methods. Here, we report the timing of deglaciations during
the late Pleistocene in the Aladaglar and Mount Karanfil, which are parts of the central Taurus
Range. An ice cap developed at >3000 m altitude in the Yedigotller Plateau fed several glacial
tongues towards east- and west-facing valleys. We dated limestone bedrock surfaces as well as
several limestone boulders from the moraines deposited by these glaciers using terrestrial
cosmogenic nuclide *°Cl surface exposure method. The results from the W-NW-facing Kérmenlik
Valley indicate a deglaciation starting from ca. 35.000 years (35 ka), which probably
corresponds the local Last Glacial Maximum (LGM). Considering that the LGM in the Taurus
Range is established to ca. 20 ka, this time difference could be attributed to local conditions in
Aladaglar. Moraines of ca. 20 ka in age are observed in higher altitudes in Aladaglar and Mount
Karanfil. Late Glacial (ca. 15 ka) moraine ages are also well established from several valleys.
Additionally, recalculated ages from the Hacer Valley, the longest easternmost valley in
Aladaglar, indicate a Younger Dryas (ca. 12 ka) to early Holocene (ca. 10 ka) deglaciation. A
rock glacier in Mount Karanfil at ca. 2500 m was also dated to early Holocene (ca. 11 ka)
indicating periglacial conditions in the area.

This work was supported by TUBITAK 116Y155 project.

Keywords: Cosmogenic **CI dating, Last Glacial Maximum, Holocene, moraines, Aladaglar, Mount Karanfil
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Mermer, sist, gnays, kuvarsit ve amfibolitlerden olusan Nigde Masifi, Orta Anadolu’nun giiney
ucunda ve Nigde ili ile Camardi ilgesi arasinda yer almaktadir. Masife ait bu kayaclar Kretase
yash Ucgkapili Granitoidi tarafindan kesilmektedir. Masif igerisinde ve gevresinde Uckapili
Granitoidi ile konumsal iligkili olabilecegi kabul edilen maden yataklar1 ve mostralari yer
almaktadir. Bu yataklarin ve mostralarin granitoid ile zamansal iligkilerine ait akademik verilere
rastlanilmamustir. Bélgede tarihsel siireclerden (M.O. 3000) giiniimiize kadar bircok yer alt1 ve
yer istli ocak ac¢ilmig ve isletilmistir. Bu ocaklardan Celaller kdylinde Sn, Giimiisler kdyiinde Fe,
Sb ve Hg, Kilavuz, Eynelli Kdyii ve Armutbeli Mevkiinde Fe, Tandirli Sirtinda Pb/Zn ve Gediz
Yaylasinda Sb cevherleri ¢ikarilmistir. Bolgede cevher mineralleri olarak, kassiterit (SnO,),
hematit (Fe,Os), stibnit (Sb,S3), zinober (HgS), galen (PbS), sfalerit ((Zn, Fe)S) bulunmaktadir.
Ayrica bu cevherlerin alterasyonu sonucu olusan ikincil mineraller de yaygin olarak
goriilmektedir. Ozellikle Sb ve Hg cevherlesmesinin bulundugu alanlarda, Au ve Ag anomalileri
dikkat ¢ekmektedir. Cevherlesmeler genellikle siireksizlik zonlarinda yer almaktadir. Tarihsel
veriler 15181nda, gliniimiiz bilgi ve teknolojileri kullanilarak, bu bolgede dnemli cevherlesmelerin
tespit edilebilecegi diisliniilmektedir.

Anahtar kelimeler: Nigde-Camardi, maden yataklari, Antimuan, Kalay, Pb/Zn, Demir.
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Abstract

The Nigde Massif, which is composed of marble, schist, gneiss, quartzite and amphibolite, is
located at the southern tip of Central Anatolia and between Nigde and Camard: districts. These
rocks belonging to Massif are cut by Cretaceous aged Uckapili Granitoid. In and around the
massif, there are ore deposits and outcrops that are considered to be related with Uckapili
Granitoid. No academic data on the temporal relationships of these deposits and outcrops with
granitoid were found. Many underground and open pit quarries have been opened and operated
in the region from the historical times (3000 BC) to the day-time. Sn in Celaller Village, Fe, Sb
and Hg in Giimiisler Village, Fe in Kilavuz Village, Eynelli Village and Armutbeli locality, Pb /
Zn on the Tandirli Ridge and Sb ores on the Gediz Plateau were mined from these quarries. The
ore minerals in the region are cassiterite (SnO;), hematite (Fe,O3), stibnite (Sb,S3), cinnabar
(HgS), galena (PbS), sphalerite ((Zn, Fe) S). Secondary minerals, which are the result of
alteration of these ores, are also common. Au and Ag anomalies are particularly noticeable in
the areas where Sb and Hg mineralization are found. The mineralizations are usually located in
the discontinuity zones. In the light of historical data, it is considered that important ore deposits
can be detected in this region using today's information and technology.

Keywords: Nigde-Camardi, ore deposits, Antimony, Tin, Pb / Zn, Iron.
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Nigde masifi, magmatik ve metamorfik kayaclardan olusan OAKK’ nin (Orta Anadolu Kristalin
Kompleksi) en giiney ucunda yer almaktadir. Inceleme alaninda Nigde Grubu’ na ait
formasyonlar; genellikle gnays ve mermerden olusan Gilimiigler formasyonu, mermer, gnays ve
amfibolitten olusan Kaleboynu formasyonu, mermer, gnays ve amfibolitten olusan Asigedigi
formasyonu, Sineksizyayla metagabrosu ve Uckapili granitoididir. Sineksizyayla metagabrosu
Giimiisler ve kismen Kaleboynu formasyonlarina sokulum yapmustir. Uckapili granitoidi ise
biitiin diger formasyonlar1 kesmektedir. Nigde masifi Erken Pliyosen yash Incesu ignimbiriti ve
Kuvaterner yash aliivyonlarla 6rtiilmiistir.

Nigde Masifi igerisinde yer alan demir cevherlesmeleri hidrotermal olarak damar, damarcik ve
cep dolgusu seklinde mermer ve sistlerin icerisinde yer almaktadir. Bu demir cevherlesmeleri yer
yer (Armutbeli) yiizeye kadar ¢ikarak bacalar seklinde yerlesmistir. Cevherlesmelerin
mikroskobik incelemelerinde 3 ayr1 6zellik tagidiklart gézlenmistir. Bunlar:

Isinsal, ignemsi ve ¢ubuksu yapilarda lepidokrokitler,

Uziimsii yapil1 (kel kafa) ve ritmik ardalanmali yapilar iceren gétitler,

Bu FeO’leri damar ve damarciklar seklinde kesen pirit, kalkopirit (malahit) ve ¢cok az miktarda
nabit Cu ve Au igeren cevherler olarak tespit edilmistir.

Jeokimyasal incelemelerde Nigde Masifi igerisinde goriilen demir cevherlerine ait 15 adet
Ornekte Fe,O3 degerleri % 15,49-% 96,88 arasinda olup ortalama % 66,28, Pb degerleri 7 adet
ornekte % 1,42-% 10 arasinda ortalama % 4,09, Zn degerleri 7 adet 6rnekte % 0,43-% 30,18
arasinda ortalama % 13,49, Sb degerleri 2 adet drnekte %28,44-% 31,45 arasinda ortalama %
29,95tir. Yataklarin Eu/Eu* anomali degerleri 1,75 ppm ile 10,84 ppm arasinda olup ortalama
4,74 ppm’dir. Ce/Ce* anomali degerleri 0,11 ppm ile 1,05 ppm arasinda olup ortalama 0,69
ppm’dir.

Anahtar kelimeler: Nigde Masifi, Uckapili Granitoidi, Demir, Hidrotermal.
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Abstract

Nigde Massif is the southest part of the CACC (Central Anatolian Crystalline Complex) which is
composed of magmatic and metamorphic rocks. In the study area, formations of Nigde Group
are Gumusler Formation which is composed mainly of gneiss and marble, Kaleboynu Formation
which is composed of marble, gneiss and amphibolite, Asigedigi Formation which is composed of
marble, gneiss and amphibolite, Sineksizyayla Metagabbro and Uckapili Granitoid.
Sineksizyayla Metagabbro intrude the Gumusler and partly Kaleboynu Formations. Uckapili
Granitoid cuts all the other units. Nigde Massif is covered by Early Pliocene Incesu Ignimbrite
and Quaternary alluvium.

Hydrothermal iron mineralizations located in the Nigde Massif are in the form of veins, veinlets
and pocket filler in the marbles and schists. These iron mineralizations have settled as chimneys,
rising to the surface in some places (Armutbeli). It is observed in the microscopic investigations
that mineralizations show 3 separate features. These are:

Lepidocrocites having radial, needle-like and fibrous structures,

Aciniform goethites showing rhythmic alternation structures,

Pyrite, chalcopyrite (malachite) and ores containing small amounts of native Cu and Au cutting
these FeO minerals as veins and droplets.

In geochemical investigations, Fe,Oz values of 15 iron ore samples in the Nigde Massif were
found between 15.49% and 96.88% (average 66.28%), and Pb values were between 1.42% and
10% in 7 samples (average 4.09%), Zn values were between 0.43% -30.18% in 7 samples
(average 13.49%), Sb values were 28.44% -31.45% in 2 samples (average 29.95%). The Eu/Eu*
anomaly values of the deposits are between 1.75 ppm and 10.84 ppm and the average is 4.74
ppm. Ce/Ce* anomaly values are between 0.11 ppm and 1.05 ppm and the average is 0.69 ppm.

Keywords: Nigde Massif, Ugkapili Granitoid, Iron, Hydrothermal.
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Nigde Ilinde 1950°den sonra meydana gelen dogal afetler incelenmis ve yapilan istatistiklerde en
belirgin afet tehlikesinin kaya diisme ve yamag seli nedeniyle olustugu deprem, obruklasma ve
heyelan tehlikesinin daha az olmakla beraber dnleme ve zarar azaltma calismalar1 agisindan
dikkate alinmasi gerektigi belirlenmistir. Bilindigi tizere baz1 dogal afet tehlikelerine kars1 6nlem
aliabilmekte, 6zellikle sel ve kaya diismesi tehlikesi tamamen bertaraf edilebilmekte olup ancak
bazi durumlarda yerlesim yerinin tamamen kaldirilarak riskin sifira indirilmesi yontemine
bagvurulmaktadir. Deprem ve heyelan gibi dogal afetlere karsi tehlikenin giderilebilmesi
miimkiin olmamakla beraber, zarar azaltma ve riskin minimize edilmesi ¢alismalar1 sayesinde,
afetin boyutu azaltilabilmektedir. Bu ¢alismamizda, yukarida bahsi gegen bilgiler 1s18inda, Nigde
Il genelinde meydana gelen dogal afetlerle ilgili olarak istatistiksel bilgiler verilmis, bu
tehlikelere karst ne tlir onlem ve zarar azaltma caligmalarinin yapildigr irdelenmistir. Ayrica,
calismada Nigde Ilinin giincel dogal afet tehlike haritalarindan 6rnekler sunulmus ve afetlere
yaklagimla ilgili mevcut durum ile ¢6ziim Onerileri degerlendirilmistir.

Anahtar kelimeler: Nigde, dogal afetler, énlem ve zarar azaltma, risk, dogal afet haritalart
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Abstract

The natural disasters occurred within the boundaries of Nigde after 1950, were investigated and
according to the statistics, rock fall disasters and floods are identified as the most significant
natural disasters whereas earthquake, ground subsidence and landslides occur from time to time
which also require hazard and risk reduction studies. In terms of hazard and risk, it is possible to
reduce the hazard and risk, especially the hazard can be reduced to acceptable levels for floods
and rock fall with the exceptional cases are solved by the total relocation of the settlements. For
natural hazards such as earthquake, it is impossible to reduce the hazard whereas the risks or
scale of damage could be minimized through mitigation.

In this study, the natural disaster inventory of Nigde is provided for the period covering 1950
until today and the hazard prevention and risk reduction practices of Disaster and Emergency
Management Authority (DEMA) are summarized. In addition, a few exemplary natural hazard
maps of Nigde is presented, offering crucial information about the natural hazard prone areas
together with the accompanying hazard prevention and risk reduction strategies for the areas
threatened by these natural hazards. The current situation about the approaches towards
disaster affairs is discussed and suggestions are listed for the improvement of these practices.

Keywords: Nigde, Natural disasters, prevention and mitigation, risk, natural hazard maps
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Nigde Fay zonunun tespiti i¢in yapilan bu ¢alisma Paleozoikten Senozoik’e kadar bir¢ok jeolojik
birimi iceren Nigde ilinin glineydogu kesimini kapsar. Metamorfik kayaglardan olusan bu
birimler yaslidan gence dogru Giimiisler, Kaleboynu, Asigedigi litodemi, Ugkapili Granodiyoridi
(Paleozoik- Mesozoik), Kizilkaya Ignimbriti (Ust Miyosen-Pliyosen), Karatas volkanitleri (Orta
Pleistosen), Kuvaterner sediman ¢okelleri, yamag¢ molozu ve aliivyonlardir. Orta Anadolu’da
bulunan biiyiikk Olgiide ii¢ baskin fay bdlgenin tektonigi, havza gelisimi, volkanizmasi ve
jeomorfolojisini kontrol altina almaktadir. Bunlar; KB-GD yonli ve dogrultu atimli Tuzgdlii
Fayi, KKD-GGB yonll ve sol yanal atimli Ecemis fayr ve KD-GB yonlii egim atimli Nigde
Fayr’dir. Calisma alaninda bulunan Nigde fay: iizeride somut jeolojik bilgi elde etmek icin fay
hattin1 dikine kesen iki profil tizerinden 50 m aralikli elektrik rezistivite profil ve S.P. (Dogal
Potansiyel) &lgiim yontemleri kullanilmigtir. Nigde Ili’nin giineybatisinda yer alan 1. Hat
tizerinde; 50 m Olgiim noktas1 aralikli 76 noktada elektrik rezistivite ve S.P. oOlgiimleri
gerceklestirilmistir. Nigde ilinin kuzeydogusunda yer alan 2. Hat iizerinde 50 m 6l¢iim noktasi
aralikli 49 noktada S.P. Ol¢limleri olmak iizere toplamda 125 nokta {izerinde rezistivite ve S.P.
Olcimleri gergeklestirilmistir. Yiiksek elektriksel rezistivite ve SP degerleri ilk profilde 10, 40,
45 noktalarinda, ikinci profilde 11, 27 ve 47 noktalarinda kaydedilmistir. Geng c¢okeller
tarafindan kapli olan bu noktalar Nigde Fay Zonu'nun siireksizliklerinin varliginin énemli bir
bulgu olarak degerlendirilmistir. Elektriksel rezistivite ve SP verisinden Nigde Fay Zonu'nun en
az ¢ bolimden olustugu anlasilmaktadir(S1, S2, S3). Giineyde yer alan segmentten (S1) Nigde
Masifi'nin KB sinirina kadar olan mesafe 750 ile 2500 m arasinda degismektedir. Bu segmentler
birbirine paralel olarak KD-GB yoniinde uzanir. Masifin kuzeybati kenari, Orta Miyosen-Erken
Pliyosen zamaninda GD dogrultusuna dogru gerileyen fay levhasidir. Bu fay zonunun KB
tarafindaki kalin yamag¢ molozunun varlig bu fikri desteklemektedir.

Anahtar Kelimeler: Orta Anadolu, Tektonik, Nigde Fay Zonu, Elektriksel Rezistivite, Dogal Potansiyel.
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Abstract

This study for the determination of Nigde fault zone covers the southeast part of Nigde province
which contains many geological units ranging from Paleozoic to Cenozoic. These units, which
are composed of metamorphic rocks, from old to young; Giimiisler, Kaleboynu, Asigedigi
formations, Uckapili granodiorite (Paleozoic to Mesozoic), Kizilkaya Ignimbrite (Upper Miocene
to Pliocene), Karatas Volcanites (Middle Pleistocene), Quaternary fluvial sediments, talus and
alluvium. The tectonics of three major dominant fault zones in Central Anatolia control basin
development, volcanism and geomorphology. These are the NW-SE trending and strike slip
Tuzgolt Fault, NNE to SSW trending and left lateral strike-slip Ecemis Fault and NE to SW
trending dip slip Nigde Fault. In order to obtain concrete geological information on the Nigde
Fault in the study area, electrical resistivity profile with 50 m intervals over two lines vertically
cutting the fault line and S.P. (Self Potential) measurement methods are used. On Line 1, located
on the southwest of Nigde Province, Electrical resistivity and S.P. measurements were
performed at 76 points with 50 m measurement points spacing. Resistivity and S.P.
measurements were performed on a total of 125 points including S.P. measurements at 49 points
with 50 m measurement points on the 2nd line located in the north-east of Nigde Province. High
electrical resistivity and SP values were recorded at points 10, 40, 45 on the first profile and 11,
27 and 47 on the second profile. These points covered by young sediments, are considered as an
important finding for the presence of discontinuities in the Nigde Fault Zone. Electrical
resistivity and SP data show that the Nigde Fault Zone consists of at least three sections. (S1, S2,
S3).The distance from the segment (S1) to the northwest of the Nigde Massif in the south ranges
from 750 to 2500 m. These segments extend parallel to each other in the NE-SW direction. The
northwestern edge of the massif is the fault plate that regresses towards the direction of SE
during the Middle Miocene-Early Pliocene. The presence of thick talus on the NW side of this
fault zone supports this idea.

Key Words: Central Anatolia, Tectonic, Nigde Fault Zone, Electrical resistivity, Self-potential.
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Oz

Surdardlebilir bolgesel kalkinmanin baslica kosulu dogal kaynak potansiyelinin saglikli sekilde
saptanarak, siirdiiriilebilir kullanirminin saglanmasidir. Nigde ilinin iizerine kurulmus oldugu
allivyon ortii, kendisini olusturan bolgesel jeolojik faktor sebebiyle heterojen bir yapiya sahiptir.
Aliivyon oOrtlii dogu ve gilineydogusunda yayilim gosteren Asigedigi Metamorfitleri (gnays,
kuvarsit, mermer) ve bati, kuzeybatisinda yayilim gosteren Melendiz Volkanitleri (andezit,
proklasitk) arasinda sinir olusturmaktadir. Bolge tektonik olarak da Nigde ve Tuz Goli fay
zonlarinin etkisindedir. S6z konusu jeolojik yapi, aliivyon ortlinlin son derece heterojen sekilde
gelismesine sebep olmustur. Bu durum bdlgenin hidrojeolojik karakterini de dogrudan
etkilemektedir. S6z konusu jeolojik ve hidrojeolojik kosullarin kontroliinde Nigde kent merkezi
aliivyon akiferi de dogu ve glineydogusundan metamorfik (mermer), bati ve kuzeybatisindan
volkanik (andezit) litolojilerden olusan akiferlerle ¢cevrelenmis ve hidrojeolojik olarak etkilesim
halindedir. Calisma kapsaminda kurak (Eylil-2016) ve yagish (Mayis 2017) donemlerde
fizikokimyasal (pH, DO, T, EC) olcumler ve seviye olcumleri ile kimyasal (anyon-katyon, POy,
NO; ve iz element) analizler gerceklestirilmistir. Elde edilen sonuglar hidrojeokimyasal
hesaplamalar, diyagramlar ve alansal de8isim haritalar1 yardimiyla degerlendirilmistir. Sonug
olarak Nigde ili kent merkezinin de bulundugu aliivyon akifer su kalitesi bakimindan dogal ve
antropojenik etkiler altinda oldugu anlasilmistir. Buna goére Nigde kent merkezi yeraltisulari,
bolgenin jeolojik yapistyla uyumlu olarak Ca-HCOs su tipine sahip olmakla birlikte, yine dogal-
jeolojik faktorlerin etkisiyle yer yer Mg, Na ve SOy iyonlarinca da zenginleserek Ca-Mg-HCOs,
Ca-Na-Mg-HCO3 ve Ca-SO4-HCOj; tipinde sular olusmustur. Bu durumun baslica sebebi
aliivyonu ¢evreleyen ve besleyen komsu litolojiler olmakla birlikte, 6zellikle aliivyonun kiyi
kesimleri itibariyle zirai, endistriyel ve evsel kirleticiler de yeraltisularinda izlenmektedir. Ayrica
caligma alanmin giineyine dogru SO, bakimindan zengin sicak sularin da aliivyon akiferi
etkiledikleri saptanmuistir.

Anahtar kelimeler: Aliivyon Akifer, Hidrojeokimya, Yeraltisu kirliligi, Nigde Kent Merkezi
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Abstract

The primary condition of sustainable regional development is to provide sustainable utilization
of natural resources by well understanding its potential. The alluvium cover which Nigde city is
built on it has a heterogeneous structure owing to regional geological factors that form it. The
alluvium cover forms a border between Asigedigi Metamorphics (gneiss, quartzite, and marble)
which spreads eastern and southeastern of the study area and Melendiz Volcanics (andesite and
pyroclastics) which spreads western and northwestern part of the study area. The region is
tectonically under control of Nigde and Tuz Gélii Fault zones. This Geological structure causes
the very heterogeneous structure of alluvium cover. This structure directly affects the
hydrogeological properties of the study area. Under the control of these geological conditions,
Nigde city center alluvium aquifer surrounded by and hydrogeologically in interaction with
aquifers composed of marbles from east and southeast and andesites from west and northwest. In
the concept of this study, chemical (major ion, PO4, NO3 and trace element) analyses conducted
with physicochemical (pH, DO, T, EC) measurements and groundwater level measurements. The
results evaluated by hydrogeochemical calculations, diagrams, and spatial distribution maps.
Consequently, its understood that alluvium aquifer of Nigde city center is under natural and
anthropogenic effects in point of water quality. According to results, Nigde city center
groundwaters have generally Ca-HCO3; water type with concordant to the geological character
while gained Ca-Mg- HCO3, Ca-Na-HCO3; and Ca-SO, type by the enrichment of Mg, Na and
SO, ions in some parts of the study area still concordant to the geological conditions. While the
surrounding lithologies are the main reason for this situation, agricultural, industrial and
domestic pollutant can be seen in groundwater particularly from borderlines of alluvium. In
addition, it is obtained that SO, rich geothermal waters also affects alluvium aquifer through the
southern part of the study area

Keywords: Alluvium aquifer, Hydrogeochemistry, Groundwater Pollution, Nigde City Centre
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Cameli bolgesi Giineybati Anadolu’da bulunan aktif tektonik bolgelerden biridir. Son yillarda
mikrodeprem aktivitesinde artis gozlenmistir. Bu depremselligin artis nedeninin arastirilmasi
amaciyla, Cameli (Denizli) bolgesindeki aktif deprem zonu, gravite, manyetik yontem
kullanilarak iki ve {i¢ boyutlu olarak modellenmistir. Calisma kapsaminda Maden Tetkik ve
Arama Genel Midiirligiinden alinan gravite ve manyetik verilerine yukari uzanim, analitik
sinyal yontemi gibi jeofizik analiz yontemleri uygulanmistir. Bolgeye ait 8 profil boyunca 2-B
gravite modelleri, 3-B derinlik modeli, yatay gradyan haritas1 ve analitik sinyal haritalari
olusturulmustur. Cameli bolgesinin depremselligini etkileyen yapi sinirlart ve siireksizlikler
tespit edilmistir. Manyetik verilere uygulanan yukar1 uzanim yontemiyle derinlik ve rejyonel
degisimler izlenmis analitik sinyal uygulanarak da yap1 sinirlart ortaya ¢ikarilmigtir. Son olarak
bu calismada elde edilen gravite manyetik sonuglarinin birlikte yorumu ile bélgeye ait tektonik
izler ortaya konmus ve deprem olusumu ile iliskilendirilmistir. Bu sonuglara gore, sismojenik
davranigi tetikleyen sedimanter ve metalik mineral iceren temel kaya arasindaki gecisin oldugu
ve daha onceki kirilmalar nedeniyle metalik mineralce zenginlesen akiskan sirkilasyonunun da
etkisiyle deformasyon enerjisinin biriktigi yerlerde depremler meydana geldigi tespit edilmistir.
Bu ¢alismada her ne kadar bolgedeki akigkan varliginin deprem olusumunda 6nemli bir etken
oldugu ortaya cikarilsa da genel olarak calisma alaninin tektonik ge¢misi, kabuktaki ve tist
mantodaki malzemelerin litolojisi, akigkan icerigi, madde heterojenitesi gibi tiim fiziksel ve
mekanik 6zelliklerin bir arada deprem olusumunu tetikledigi sonucuna ulagilmistir.

Anahtar kelimeler: Deprem fizigi, gravite, manyetik yontem, depremsellik, Cameli bolgesi
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Abstract

Cameli region is one of the active tectonic regions located in Southwest Anatolia. An increase in
micro-earthquake activity has been observed in this region in recent years. In this study, the
active earthquake zone in Cameli (Denizli) region was modelled two- and three-dimensionally
using gravity and magnetic method in order to investigate the cause of the increase number of
earthquake. Within the scope of this study, geophysical analysis methods such as analytic
continuation and analytic signal method were applied on the gravity and magnetic data obtained
from the General Directorate of Mineral Research and Exploration. 2-D gravity models, 3-D
depth model, horizontal gradient map and analytic signal maps were created for 8 profiles within
this region. Structure boundaries and discontinuities affecting the seismicity of Cameli region
were determined. Depth and regional changes were viewed through analytic continuation method
applied on the magnetic data and boundaries were revealed through the application of analytic
signal method. Lastly, tectonic traces pertaining to the region were revealed through
interpretation of gravity and magnetic results obtained in this study and associated with the
formation of earthquakes in the region. It is possible that it is the transition between sedimentary
and the basic rock containing metallic minerals that triggers the seismogenic behavior and
earthquakes may be occurring in areas where deformation energy accumulates with the effect of
the fluid circulation rich in metallic minerals due to previous fractions. As a result of this study it
was concluded that although the presence of fluids in the region is an important factor in
formation of earthquakes, all physical and mechanical characteristics such as the tectonic past of
the study area, the lithology of the materials in the crust and upper mantle, fluid content and
material heterogeneity trigger the formation of earthquakes together.

Keywords: Earthquake physics, gravity, magnetic method, seismicity, Cameli region
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Sismik yontemlerden Kirilma, MASW ve ReMi yontemleri mihendislik problemlerini
arastirmak amaciyla yaygin olarak kullaniimaktadir. Dolgu alanlarinin tespit edilmesi de bu
problemlerden birisidir. Bu calismada, Kocaeli Universitesi Umuttepe Yerleskesi icerisinde
yer alan bir dolgu alaninda, sismik yontemlerin dolgu alan1 arastirmalarinda yararhiligini
incelemek amaciyla arazi c¢alismalari yapilmistir. Yapilan c¢alismalar sonucunda dolgu
alaninin sinrlart ve dinamik zemin parametreleri belirlenmistir. P-kirilma ve MASW
yontemiyle iki-boyutlu (2D) P ve S hizi kesitleri elde edilirken, ReMi yontemiyle bir-
boyutlu (1D) S hiz1 kesiti elde edilmistir. MASW ve ReMi yontemleriyle elde edilen S hizi-
derinlik degerleri birbiriyle uyumlu sonuclar vermisti. MASW ve ReMi yontemleriyle
belirlenen S hiz1 kesitleri Gzerinde dolgu alaninin alt sinir1 yaklasik 7 metre derinlikte
saptanmustir. Benzer sekilde P hizi kesitinde dolgu alaninin alt sinirt yaklasik 7 metre
derinlikte saptanmistir. Ayrica P ve S hizlari yardmyla dinamik zemin parametreleri
(Elastisite modiliu, Kayma moduild, Bulk moduli, VP/VS orani, Poisson orani ve Yogunluk)
hesaplanmistir.  Ozellikle dinamik zemin parametrelerinden VP/VS ve poisson orani
kesitlerinde dolgu-zemin ayrimini yapmak olanakli olmustur. Dolgu alaninin bosluklu
yapisindan dolayr su iceriginin yiksek olmasi éngorilen bir durumdur. Bu nedenle dolgu
alanin poisson orani degeri (0.45) cevre birimlere gore (0.40) yiksek cikmistir. Bu durum
VP/VS orant igin de gecerli olup dolgu alan1 3.4 iken, gevre birimler 2.6°dir. Ancak, Elastisite
ve Kayma modull kesitlerinde dolgu alani ile gevre birimler birbirinden ayirt edilememistir.
Bunun sebebi olarak dolgu alani ve cevre birimlerin benzer degerlere sahip oldugu
dustndlmektedir. Bulk modiili ve yogunluk kesitlerinde ise dolgu alaninin sinirlari net olarak
tespit edilemese bile cevre birimlerden farkli degerlere sahiptir. Sonu¢ olarak, sismik
yontemlerle yeraltindaki hiz farklihgmdan faydalanarak dolgu-zemin ayrimmi yapabilmek
olanakli olmustur. Ayrica sismik hizlardan yararlanilarak hesaplanan dinamik zemin
parametreleri calisma alaninin karakteristik 6zelliklerini  gostermistir. Boylece sismik
yontemlerin dolgu alanlarinda yararl: sonuclar urettigi ortaya konmustur.

Anahtar kelimeler: Dolgu Alan:, MASW, P-Kiriima, ReMi, Zemin Parametreleri
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Abstract

Seismic methods which are Refraction, MASW and ReMi are widely used to investigate
engineering problems. Determination of the fill areas is also one of the problems. In this
study, a field survey was carried out in order to examine the usefulness of seismic methods in
a fill area within the Umuttepe Campus of Kocaeli University. As a result of the studies, the
boundaries of the fill area and the dynamic soil parameters were determined. One-
dimensional (1D) S velocity section was obtained by the ReMi method while two-dimensional
(2D) P and S velocity sections were obtained by P-refraction and MASW method. The S
velocity-depth values obtained by MASW and ReMi methods gave consistent results. The
bottom boundary of the fill area was determined at a depth of about 7 meters on the S-velocity
sections of MASW and ReMi methods. Similarly, the bottom boundary of the fill area was
determined at a depth of about 7 meters on the P-velocity section of P-refraction method. In
addition, dynamic soil parameters (Elastic modulus, Shear modulus, Bulk modulus,
VP/VS ratio, Poisson ratio and Density) were calculated using P and S velocity.
Particularly, it is possible to determine fill-ground boundary in VP/VS and Poisson ratio
sections of dynamic soil parameters. It is expectation that the water content is high due to
the porous structure of the fill area. For this reason, the Poisson ratio value of the filling
area (0.45) is higher than the surroundings (0.40). This is also valid for the VP/VS ratio and
the fill area is 3.4, while the surroundings are 2.6. However, fill-ground boundary cannot be
determined in the sections of elasticity and shear modulus. In this view, it is considered that
the filling area and surroundings have similar elastic and shear modulus values. Even
though the boundaries of the fill area cannot be determined clearly, the fill area has different
values than surroundings in the bulk modulus and density section. As a result, it is
possible to make fill-ground separation by taking advantage of subsurface velocity
difference with seismic methods. Dynamic soil parameters calculated by using seismic
velocities also showed the characteristics of the study area. Thus, it has been shown that
seismic methods produce useful results in fill areas.

Keywords: Fill area, MASW, P-refraction, ReMi, Soil parameter
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Elektrik Ozdireng Tomografi (ERT) sig yeralt: yapilarinin arastiriimasinda yaygin olarak
kullanilan bir jeofizik yontemdir. Bu c¢ahsmada ERT yonteminde gradyent dizilim
kullanilarak bazi arkeolojik yapilar teorik olarak modellenmistir. Yapay yeralti
modelleri RES2DMOD programiyla tasarlanmistir. Modellerin ilkinde yari-sonsuz bir
ortamuin icinde farkh 6zdirenc degerlerine sahip yapilar bulunmaktadir. ikinci modelde ise
yari-sonsuz ortamin (zerinde bulunan bir tabakanin icerisinde farkl 6zdirenc degerlerine
sahip yapilar bulunmaktadir. Her bir model igin gurulti icermeyen ve %5 gurulti iceren
modeller olusturulmustur. Modelleme islemi ile elde edilen veriler ters ¢6zim yapilarak
degerlendirilmistir.  Ters ¢6zim isleminde RES2DINV  programi  kullanilmistr.
Arkeolojik yap1 ile o6rtii toprak arasindaki 6zdireng farki ERT yonteminin basarili yeralt:
modelleri sundugunu gostermektedir. Gradyent dizilim ile elde edilen sonuglar, yaygin
olarak kullanilan diger dizilimlerin (wenner-alfa, wenner-beta, wenner-gamma, dipole-
dipole, wenner- schlumberger, pole-dipole ve pole-pole) sonuclariyla karsilastirilmastir. TIk
yeralti modelinin guraltu icermeyen modellemelerinde wenner-beta, wenner-schlumberger,
dipole-dipole ve pole-dipole dizilimleri en iyi sonuclari vermistir. Gradyent dizilim ise
yiksek ozdirengli yapilarda iyi sonuclar verirken, disuk 6zdirencli yapilarda iyi
sonuclar vermemistir. Ayni yeraltt modelinin %5 guriltd iceren modellemelerinde ise
wenner-beta, wenner-schlumberger, dipole-dipole dizilimleri en iyi sonuclari vermistir.
Gradyent dizilim ise guraltt icermeyen modelleme calismasinda oldugu gibi ylksek
Ozdirencli yapilarda iyi sonuclar verirken, disuk Ozdirencli yapilarda iyi sonuclar
vermemistir. ilk yeralti modeline ait modelleme calismalarinda hata oranlari %1.6’dan
dusuktar. Ikinci yeralti modelinin giriltii icermeyen modellemelerinde wenner-beta ve
dipole-dipole dizilimleri en iyi sonuglari vermistir. Gradyent dizilim ise yiksek
ozdirencli yapilar: tespit edebilirken, distk 6zdirencli yapilar: tespit edememistir. Ikinci
yeraltt modelinin %5 gurulti iceren modellemelerinde ise yine wenner-beta ve dipole-
dipole dizilimleri en iyi sonuclari vermistir. Gradyent dizilim ise gurultd icermeyen
modelleme calismasindaki oldugu gibi yuksek Ozdirencli yapilari tespit edebilirken,
distk ozdirencli yapilar1 tespit edememistir. Wenner-alfa, wenner gama ve pole- pole
dizilimleri basarili sonuglar (iretememistir. Ikinci yeraltt modeline ait modelleme
calismalarinda hata oranlart %3 ile %5 arasinda degismektedir. Sonug¢ olarak, gradyent
dizilim ERT calismalarinda yaygin olarak kullanilan bir dizilim tiri olmasa da
Ozellikle yiksek 6zdirencli yapilarin belirlenmesinde iyi sonuclar veren bir dizilim taridar.

Anahtar kelimeler: Gradyent dizilim, modelleme, 6zdireng, si1g jeofizik, ters-¢ozim
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Abstract

Electrical Resistivity Tomography (ERT) is a widely used geophysical method for
investigating near-surface subsurface structures. In this study, some archeological
structures were modeled theoretically using gradient array in ERT method. Synthetic
subsurface models are designed with RES2DMOD program. In the first of the models,
there are structures with different resistivity values in a half-space layer. In the second
model, there are structures with different resistivity values in a layer above the half-space
layer. Models with noise-free and 5% noise were created for each model. The data
obtained by the modeling process were inverted. The RES2DINV program was used for
the inversion process. The difference in resistivity between the archaeological structure
and the cover soil suggests that the ERT method provides successful subsurface models.
The results obtained with gradient array are compared with other commonly used arrays
(wenner-alpha, wenner-beta, wenner-gamma, dipole-dipole, wenner-schlumberger, pole-
pole ve pole-dipole). The wenner-beta, wenner- schlumberger, dipole-dipole and pole-
dipole arrays gave the best results in the noise-free models of the first subsurface
model. Gradient array gave good results in high resistivity structures, but not good
results in low resistivity structures. Similarly, the wenner-beta, wenner-schlumberger and
dipole-dipole arrays gave the best results in the first subsurface model with 5% noise.
Gradient array gives good results in high-resistivity structures but not in low-resistivity
structures such as noise-free modeling. RMS values are less than 1.6% in modeling
studies of the first subsurface model. The wenner-beta and dipole-dipole arrays gave
the best results in the noise-free models of the second subsurface model. Gradient arrays
cannot detect low resistivity structures while high resistivity structures were detected.
The wenner-beta and dipole-dipole arrays gave the best results in the second subsurface
model with 5% noise. Gradient array can detect high-resistivity structures but not low-
resistivity structures as in noise-free modeling. Wenner-alpha, wenner gamma and pole-
pole arrays were not produce successful results. RMS values changes between 3% and 5%
in the modeling studies of the second subsurface model. As a result, although the
gradient array is not a widely used array type in ERT studies, it is a type of array that
yields good results especially when high resistivity structures are determined.

Keywords: Gradient array, modeling, resistivity, near-surface geophysics, inversion
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Bat1 Anadolu agilma tektonigi icinde yer alan ve Izmir ili sinirlar1 iginde bulunan Candarls,
Dikili, Aliaga, Foca vb yerlesim/sanayii alanlar1 jeotermal sahalara sahip olup D-B / K-G
yonlii birgok tektonik olusum ile etkilesim igindedir. Anadolu plakasi genelinde nispeten ince
kabuk yapisina sahip olan alan genelinde, kabuk ve kabuk i¢i deformasyonlar bu alanin
karmasik karakteristigini olusturmaktadir. Bolgede nispeten yiizey belirtisi veren tektonik
elemanlar oldugu gibi bu bulgularin gézlenemedigi noktalar da mevcuttur. Bu calismada,
yiizey belirtisi olmayan ancak tektonik agidan jeofiziksel bulgu gosteren bdlgelerin
belirlenmesi, alana ait kabuk modelinin olusturulmasi, tektonik elemanlarin uzanimlarinin
tespit edilmesi ve bulgularin zemin anakaya konsepti i¢cinde degerlendirilerek Aliaga gibi
sanayii yerlesim yerlerinin geleceg§e yonelik planlanmasi ¢alismalarinda miihendislik amagh
temel veri setinin olusturulmasi hedeflenmistir. Bu veri setini olusturmak amaciyla
Mikrogravite, Mikrotremor (Dogrusal Dizilim) yontemleri uygulanmistir. Calisma Dokuz
Eylul Universitesi Fen Bilimleri Enstitiisii yiksek lisans BAP (2018.KB.FEN.020)
kapsaminda projelendirilmistir. Bu ¢alismada projeye ait elde edilen ilksel bulgular Bouguer
gravite anomali haritalar1 ve iki boyutlu S-dalga hiz1 modelleri kapsaminda irdelenmistir.
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Abstract

Candarli, Dikili, Aliaga, Foca etc. settlements / industrial areas which located within the
western Anatolian extentional tectonic system and placed in boundaries of lzmir province,
have some geothermal fields and interacted with many E-W / N-S directional tectonic
formation. The region has a relatively thin crustal structure troughout the Anatolian plate,
crustal and interior crustal deformations constitute the complex character of this area. There
are some tectonic elements which are observed as outcrop in the region and there are more
any areas that these findings can not be observed too. In this study, it was aimed to
determining the areas which don't have any tectonically surface finidings where can show
geophysical findings, creating the crustal model of the area, determining the extensions of
the tectonic elements, and creating basic data sets for engineering purpose for the planning
the industrial settlements such as Aliaga for the future by evaluating the findings in the
ground bedrock concept. Microgravity and Microtremor (Linear Array) methods were
applied for to collect this data set. The study was supported as a project by Dokuz Eylil
University Graduate School of Natural and Applied Sciences Graduate degree SRP
(2018.KB.FEN.020). In this study, the primary findings of the project were examined in the
context of Bouguer gravity anomaly maps and two-dimensional S-wave velocity models.

Keywords: Bouguer Gravity Anomaly, Microtremor, Dikili, Candarli, Aliaga
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Depremler kuskusuz can ve mal kaybina yol agan en yikici dogal afetlerden birisidir.
Depremlerin olusturmasi muhtemel can ve mal kayiplariin onlenmesi depreme dayanikli
yap1 tasarimlari ile miimkiin olmaktadir. Depreme dayanikli yapi tasariminin basaris1 bina
yapilacak zemin 6zellikleri ve yap1 yapilacak alan i¢in deprem kaynak 6zelliklerinin bilinmesi
ile dogru orantilidir. Deprem kaynak ozellikleri ve yapi kalitesinin benzer oldugu yerlerde
dinamik kosullar altindaki zeminin birim sekil degistirme Ozelligi olast hasarin
belirlenmesinde etkin bir rol oynayacaktir. Zeminlerin birim sekil degistirme 6zelligiyle ilgili
olarak hasar indeks degeri (Kg) tanimlanmistir ve tanima gore Ky degerleri 20’ nin tizerinde
oldugunda zeminlerin birim sekil degistirme 6zelliginin elastik sinirlar i¢cinde olmadigi kabul
edilmektedir. K, parametresi tek istasyon mikrotremor yontemi sonucunda elde edilecek
zemin transfer spektrumlar ile hesaplanabilmektedir. Bu yontem ile hizli ve ekonomik bir
sekilde alanlar taranabilmekte olas1 bir deprem sonrasinda olusmasi muhtemel hasarlar 6n
goriilebilmektedir. Bu kapsamda izmir ili Karaburun Ilgesi ve yakin ¢evresinin yerel zemin
kosullari, jeofizik yontemlerle irdelenerek, zeminin dinamik yiikler altindaki davranisi
hakkinda bilgi edinilmesi amaglanmustir.

Anahtar kelimeler: Ky, Yanal Deformasyon, Karaburun
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Abstract

Earthquakes are undoubtedly one of the most devastating natural disasters that cause loss of
life and property. Prevention of possible loss of life and property caused by earthquakes is
possible with tough resistant structure designs. The success of the resistant structure design is
directly related to the ground properties to be constructed and the earthquake source
characteristics for the building area. Where earthquake source characteristics and building
quality are similar, the deformation behavior of the ground under dynamic conditions will be
play an active role in determining the possible damage. The damage index value (Kg) has
been defined in relation to the shape deformation property of the ground and it is accepted
that the unit deformation property of the ground is not within the elastic limits when the K4
values are over 20 according to the definition. The Ky parameter can be obtained by using the
single station microtremor method. With this method, areas can be researched quickly and
economically, and possible damages after a possible earthquake can be predicted. In this
study, it is aimed to obtain information about the behavior of the ground under dynamic loads
by examining the local ground conditions of the Karaburun district of Izmir and its
surrounding area by using geophysical methods.

Keywords: Ky,Horizontal Deformation, Karaburun
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Yersel lazer tarayicilarin tasarimlarindaki teknolojik gelismeler, Yersel Lazer Tarama (TLS)
teknolojisinin dogruluguna ve giivenirligine 6nemli katkilar saglamaktadir. Bu ylizden Yersel
lazer tarayicilar, bircok uygulama alaninda kullanilmaktadir. Yersel Lazer Tarayicilarin
miihendislik yapilarinda 6zellikle baraj deformasyon 6lgmelerinde kullanilabilirligi 6nemli bir
arastirma konusudur. Biiylik ve karmasik yapiya sahip miihendislik yapilarinda 6zelikle
barajlarda bu teknoloji kullanilmaya baslanmistir. Bu ¢alisma, yersel lazer tarama teknolojisi
hakkinda genel bilgiler verilmektedir. Uygulama alani olarak, Antalya Oymapinar beton
kemer baraji segilmistir. Baraj rezervuarindaki su degisimlerinin baraj govdesine etkisini
belirlemek amaciyla uzun menzilli Optech ILRIS 3D Yersel Lazer tarayicisi ile yapilan su
seviyesinin maksimum, minimum ve orta seviyelerde oldugu 3 farkli zaman aralifinda
yapilan deformasyon amacgli uygulamalar anlatilmistir. Yersel lazer taramanin tekrarliligini
ayn1 su seviyesi ve ayn1 kosullar i¢in kontrol etmek amaci ile {i¢ farkli tarama yapilmstir.
Yiizey eslestirme yontemi ile bu yiizey farklarindan elde edilen sonuglar incelenmistir. Baraj
mansap yiizeyini yansitan birebir gercege yakin matematiksel yiizey modeli (NURBS)
olusturulmustur. Farkli tarama periyotlar1 i¢in yiizey modellerinin yiizey eslestirmesi ile
belirlenen (x, y veya z) yonde cakistirilmasi ile yiizey farklar1 yani deformasyonlar
belirlenmistir. Ylzeyler arasinda noktasal bazli karsilastirilmalar yapilarak yiizeyler
arasindaki farkin istatiksel olarak anlamli olup olmadig test edilmistir. Sonug olarak, TLS
Olctimlerine etki eden faktdrler, yersel lazer taramadan elde edilen sonug iiriinlerin dogruluk
ve duyarliligini etkilemektedir. Yersel lazer tarayicilarla taramalar sonucu olusturulan
ylizeyler ile ylizey eslestirmeleri ile elde edilen yiizey farklar, kesitler ve noktasal
karsilagtirmalar sonucu bulunan degerler arasinda, farkli su seviyelerine gore degisen farklarin
anlamli oldugu belirlenmistir. Elde edilen sonuglara ve degerlendirmelere gore Yersel lazer
tarayicilarin deformasyonlar1 belirlemede kullanilabilecegi goriilmektedir.

Anahtar kelimeler: Yersel Lazer Tarama, deformasyon, baraj, yiizey model, dogruluk
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Abstract

The technological developments in design of terrestrial laser scanners are contributed to
accuracy and reliability of Terrestrial Laser Scanning (TLS) Technology. Therefore,
Terrestrial Laser Scanners are preferred in many applications. Applicability of Terrestrial
Laser Scanners/Scanning (TLS) in deformation measurement in dams is an active area of
study. Currently, this technology is utilized in large and complex engineering structures such
as dams. This study, provides an overview of terrestrial laser scanning technology. The
concrete arch dam in Antalya Oymapinar, Turkey was used for case study. In order to
determine the effect of change in water reservoir levels in the body of the dam, a long range
OPTECH-ILRIS 3D Laser scanner was used to take deformation measurements in three
different time intervals, where the water level was at maximum, minimum and medium levels.
Three different scanning were performed, in order to verify the reliability of TLS results on
same water levels and equivalent conditions. Results obtained from surface differences were
examined using surface matching method. Dam downstream surface reflects close to reality-
one model of mathematical surfaces (NURBS) has been created. The surface differences,
deformation are determined with by surface matching (x, y, or z direction) for different scan
period. By making point-based comparisons between the surfaces whether a statistically
significant difference between the surfaces tested. As a result of, the factors affecting to TLS
measurements affected the accuracy and sensitivity of the resulting products obtained from
the TLS. Between the values found by Surface differences, sections and point comparison
obtained with surface matching in the result of the generated surface with TLS scanning is
observed to be significant differences varying according to the different levels of water.
According to the obtained results and evaluation terrestrial laser scanner can be used to
determine the of deformation is observed.

Keywords: Terrestrial laser scanning, deformation, dam, surface model, accuracy
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Son yillarda Network-RTK tasarimlar1 ile GNSS referans istasyonlari, gelisen teknolojiyle
beraber jeodezik ve miihendislik amagli bir¢ok uygulama alaninda kullanilmaktadir. Real
Time Kinematik GNSS uygulamalari ile daha yliksek dogrulukta ve genis kapsama alaninda
mesafeye bagli kalmaksizin hizmet alinmaktadir. Maliyet ve anlik olarak koordinatlarin
belirlenmesinde 6nemli katkilar saglamaktadir. GNSS alicilarinin konumlari, Network RTK
yaklasimi ile referans istasyonlarmin gézlemleri ve VRS (Virtual Base Station), FKP (Fl&achen
Korrektur Parameter) ve MAC (Master Auxiliary Concept) gibi vb. duzeltme teknikleri
kullanilarak hesaplanmaktadir. Network RTK yaklasimi ve diizeltme yontemlerinin kullanimi
iizerine giiniimiizde c¢alismalar devam etmektedir. Yildiz Teknik Universitesi (YTU)
Davutpasa Kampiisiinde gergeklestirilen bu ¢alismada, ayn1 bolgede birbirine yakin gokyiizii
ile ayn1 goriis acisina sahip test noktalar1 secilmistir. Network RTK uygulamasi igin ayni
olegme konfigiirasyonlar kullamlmustir. Tiirkiye’yi kapsayan TUSAGA AKTIF (CORS TR)
Network RTK Agindan veri aktarma yontemleri kullanilarak nokta konum bilgileri elde
edilmistir. Bu makalenin amaci, farkli test noktalarinda giiniimiizde en ¢ok kullanilan Statik
GNSS, Klasik RTK ve Total Station ile yersel 0Olgmelerinden elde edilen nokta
koordinatlarinin VRS, FKP ve MAC gibi farkli diizeltme yontemleriyle elde edilen nokta
koordinatlar1 ile karsilastirmaktir. Bu ¢aligmada, farkli 6lgme giinlerinde Network RTK’ dan
farkli diizeltme yoOntemlerine gore elde edilecek nokta koordinatlari ile diger ydntemler
arasinda istatiksel olarak anlamli bir fark olup olmadigi belirlenmistir. Her bir farkli
degiskene gore elde edilen istatiksel veriler karsilastirildiginda h koordinat eksenleri yoniinde
dogrulugun az oldugu goriilmektedir. Diizeltme yontemlere gore elde edilen istatiksel degerler
incelendiginde FKP ve VRS yontemi birbirine gore farkli 6zellik gostermektedir. MAC
yontemi ise diger yontemlerle benzer 6zellik gostermektedir.

Anahtar kelimeler: Statik GNSS, Klasik RTK, Ag RTK, VRS, FKP, MAC, dogruluk,
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Abstract

In recent years, GNSS reference stations with Network-RTK designs have been used in
geodetic and engineering applications together with developing technology. The service with
Real Time Kinematic GNSS applications is taken greater accuracy and wide coverage
regardless of distance. It provides important contributions to the determination of the
coordinates and in terms of cost. Location of GNSS receivers are calculated using
observations of reference stations with Network RTK approach and the correction techniques
such as VRS, FKP and MAC. Today, studies on the use of network RTK approach and
correction methods continues. Test points are selected with the same viewing angle as the sky
close to each other in the same area in this study performed at the Yildiz Technical University
(YTU) Davutpasa Campus. The same measurement configurations were used for the Network
RTK application. The point location information is obtained using data correction methods
from TUSAGA AKTIF (CORS TR) Network covering Turkey. The aim of this paper is to
compare the point coordinates of Static GNSS, Classic RTK and Total Station with their point
coordinates at different test points with different correction methods such as VRS, FKP and
MAC. In this study, it was determined whether there was a statistically significant difference
among other methods with point coordinates obtained according to correction different
methods of Network RTK in different measurement days. When the statistical data obtained
according to each different variable are compared, it is seen that the accuracy is less in the
direction of the h coordinate axes. When the statistical values obtained according to the
correction methods are examined, FKP and VRS methods show different characteristics.
MAC method is similar to other methods.

Keywords: Static GNSS, Network RTK, Classic RTK, VRS, FKP, MAC, accuracy,
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Teknolojinin gelismesi, dogal kaynaklardan daha fazla yararlanma ihtiyacin1 6ne ¢ikarmig
gozikkmektedir. Ancak dogal kaynaklar sinirsiz degildir ve bu durum faydalanmanin
sinirlanmasimi1 da gerektirmektedir. Dogal kaynaklarin sinirsiz kullanimi sonucu, iklim
degisikligi giiniimiiziin en temel sorunu haline gelmistir. igilebilir sulara daha zor erisilmekte,
beklenmedik doga olaylar1 giinliik yasantimizi degistirmekte, karbon salinimi alinan biitiin
tedbirlere ragmen denetlenememektedir. Bugiiniin en biiyiik sorununun, insanin var olma
sorunu olduguna dair makalelere daha sik rastlanmaktadir. Tiim bu nedenlerle, dogal
kaynaklarin iiretiminde c¢alisanlarin, dogal kaynaklarin {iretiminin sinirlanmasi ve
paylastirilmasi konusunda fikir tiretmesi ve etkin olmas1 beklenmektedir. Bu yazimizla dogal
kaynaklarin tiretiminin sinirlandirilmasi ve paylastirilmasinin ilkeleri konusunda tartisma
baslatilabilmesi amaglanmakta ve var olan tartigmalara zenginlik kazandirilmasi
amaglanmstir.

Anahtar Kelimeler: Dogal kaynak hukuku, dogal kaynaklarda ilke, siirdiiriilebilir kalkinma.
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Abstract

Technological progress put forward the need of utilization from natural resources more.
However natural resources are not limitless. So it requires the limitation of this utilization.
Because of the careless use of natural resourcess, climate change become the most basic
problem recently. It’s getting more hard to reach drinkable water. Unexpected natural
incidents shape our daily life. Despite all precautions, carbon release couldn’t be controlled.
More frequently we read articles about today the most important problem is survival of
human being. For these reasons it’s expected that workers in natural resources production
should be more effective and share ideas on limitation and distribution of natural resources.
In this sheet we aim to discuss the principles of limitation and distribution of natural
resources as well as enriching present discussons.

Keywords: Natural Resources Law, principle in natural resources, sustainable development.
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Ekosistemlerin devamlilig1 agisindan toprak ve su kaynaklarinda yasanan problemler 6nemli
birer tehdit olarak karsimiza c¢ikmaktadir. Erozyon topragin verimliligini azalttigi gibi,
erozyonla tasiman besin maddeleri yilizeysel akisla taginarak su kaynaklarinda da olumsuz
etkilere neden olabilmektedir. Su erozyonunu engellemek amaciyla tiim diinyada cesitli
toprak koruma uygulamalar1 gerceklestirilmektedir. Bu uygulamalardan biri de toprak
yiizeyine mal¢ uygulamasidir. Bu c¢aligmanin amacit metamorfik ana kaya iizerinde gelisen
topraklara laboratuvarda yapay yagis kosullar altinda farkli mal¢ ve doz uygulamalarinin
yiizeysel akisla nitrat ve amonyum tasinimi {izerinde etkilerini ortaya koymaktir. Bu amagla
laboratuvar kosullar1 altinda olusturulan yiizeysel akis parsellerine 2, 4, 6 ha/ton saman, ot ve
yer fistig1 malc1 uygulanmistir. Yagis siddeti 97 mm/sa olup, yapay yagis 1 saat siire ile
uygulanmistir. Uygulama sirasinda olusan ylizeysel akis suyu toplanmis ve nitrat ve
amonyum parametreleri ol¢iilmiistiir. Calisma sonucunda amonyum tasiniminda saman ve
fistik malg¢inin, nitrat tasiniminda da fistik mal¢inin 6nemli diizeyde azaltici etki yaptig
bulunmustur. 6 ton/ha mal¢ uygulamasinin amonyum taginimini azalttig1 saptanmistir.

Anahtar kelimeler: malglama, yapay yagis, besin maddesi, nitrat, yiizeysel akis
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Abstract

In terms of the continuity of ecosystems, problems in soil and water resources appear to be an
important environmental threat. As erosion reduces the fertility of the soil, soil nutrients can
be transported by the surface runoff and cause negative effects on water resources. Various
soil protection practices are carried out all over the world to prevent water erosion. One of
these applications is mulching to the soil surface. The aim of this study is to determine the
effects of different mulch and dose applications on nitrate and ammonium transport in the
laboratory under simulated rainfall conditions. For this purpose, three mulch rates (2, 4, 6
t/ha) and three mulch types (straw, grass and peanut) were studied and compared to un-
mulched parcels.The rainfall intensity was 97 mm/h and application time was 1 hour. The
surface flow water formed during the application was collected and nitrate and ammonium
parameters were measured. As a result of the study, it was found that straw and peanut
mulching decreased ammonium transportation and peanut mulching decreased the nitrate
transportation. 6 t / ha mulch application was found to reduce ammonium transportation.

Keywords: mulching, simulated rainfall, nutrient, nitrate, surface runoff
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Jeolojinin genel prensiplerinden biri, fosillerin iginde bulunduklar1 ¢okellere yas vermesidir. Bu
amaca ulasmak i¢in, cins ve tiirlerin ve olusturduklari fosil topluluklarin evrim dereceleri dikkate
alimir. Bununla birlikte, fosillere dayanan kronolojiler gorecelidir; fosil kavkilar veya kemikler
iizerinde, yasadiklar1 devri gosteren bir tarih kazinmig degildir. Paleontologlar, kismi ve hatta kit
olan fosil kayitlarin1 kullanarak, dncelikle paleontolojinin temel bir meselesi olan fosillerin dogru
taksonomik tanimini yaparlar. Bu veri ile bir zaman araligini sinirlamak i¢in detayli morfolojik ve
biyometrik analizler ve baska yerlerde bilinen benzer fosillerle karsilastirmalar gereken incelikle
yapilmis olmalidir. Ayrica, filogenetik analizler de taksonlarin daha iyi tanimlanmasima ve ait
olduklar1 grubun evrimsel tarihindeki konumlarina katkida bulunur. Ancak bu ¢alismalardan sonra
guvenilir bir kronoloji elde edilebilir.

Tirkiye, potansiyel olarak, diinyanin en zengin Senozoik omurgali fosillerinin
bulunabilecegi ender iilkelerden biridir. 500'den fazla lokasyonda bu fosillerin varligi bilindigi
halde, mevcut calismalar, omurgalilarin tarihini belgelemek i¢in tatmin edici olmaktan ¢ok
uzaktir. Hatta fosil omurgalilara dayanan bir Senozoik kronolojisi olusturmak igin ¢ok az veri
vardir. Bu nedenle, bir¢ok havzadaki karasal dolgularin yasi litostratigrafik benzerliklere
dayanilarak tahmin edilir ve ¢ogu kez de hatalidir. Bu baglamda Kapadokya iyi bir ornektir.
Gergek Sarac'in 2003 yilinda yayinladigr envanterde, Kapadokya'da ¢ogunlukla Ge¢ Miyosen
yaslt yaklasik 20 adet Senozoik omurgali buluntusu vardir. Ancak bunlarin biiyiik ¢cogunlugu 6n
tayin listeleridir ve siipheli yaslar verir. Kisaca, Kapadokya'nin omurgali fosilleri {izerine ayrintili
bir calisma, iki makale hari¢, bulunmamaktadir: Tagkinpasa'dan Muzaffer Senyiirek'in 1953'te
tanimladig1 bir tiir ziirafa ve Karacasar'n dogusundaki Kavak ignimbritlerinden 2010 yilinda
cikan bir gergedan kafatasi.

Kapadokya'daki Neojen karasal dolgularin genis alanlarda yiizeylemesi, akarsu ve sig
golsel ¢okellerin yaygin olmasi, ve hatta piroklastik birimlerin de fosillerin korunmasina ¢ok
uygun olmasi, omurgali fosillerinin bol bulunmasina son derece elverislidir. Kapadokya jeolojisi,
volkano-sedimanter birimleri tarihlendirmek icin omurgali fosillere ihtiyag duymaz. Bu istifin
kronolojisi, volkanik ve tortul birimlerde yapilmis detay stratigrafik calismalar ve ¢ok sayida
radyometrik tarihleme sayesinde iyi bir sekilde kalibre edilmistir. Bu istisnai stratigrafi, en
azindan Orta Miyosen-Kuvaterner zaman araligi i¢in Kapadokya'da bulunmus ve bulunacak
omurgal1 faunalar1 i¢cin mutlak yaslar saglayabilir. Kapadokya'da elde edilmis yaslara dayanilarak
da, baz1 Senozoik omurgali gruplarinin evrimsel tarihi daha iyi aydinlatabilir; kronostratigraphik
devreler, katlar, yaslar ve Memeli zonlart (MN ve MNQ zonlar1) daha saglikli olarak kalibre
edilebilir. Kapadokya'nin stratigrafisi bu olaganiistii potansiyele sahiptir, ancak simdiye kadar
paleontologlarin ilgisizliginden dolay1 yeterince kullanilmamistir. Gelecegin ge¢misinden daha
parlak olacagini umalim.

Anahtar kelimeler: Omurgali fosilleri, Kapadokya, kronoloji, Neojen, Kuvaterner
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A general principle in geology is that fossils date deposits in which they are found, based on
the degree of evolution of taxa and assemblages that they form. However, chronologies based
on fossils are relative, and shells or bones have no date engraved to show when they lived.
Fossil records being partial and even scarce, paleontologists have to provide first the correct
taxonomic identification of fossils, which is a basic issue in paleontology, to take into
consideration their adequacy for delimiting a time interval. Detailed morphologic and
biometric analyses and comparisons with their relatives already known elsewhere are crucial
to obtain a reliable chronologic resolution. Phylogenetic analyses also contribute to a better
definition of taxa and their position in the evolutionary history of the group to which they
belonged. This is the price to pay to have a good biochronological resolution. Turkey is
potentially one of the richest countries in terrestrial Cenozoic vertebrate fossils. Although
they are known in more than 500 sites, the available studies are far from satisfactory to
document the history of vertebrates in Turkey, even much less to establish a solid chronology
of Cenozoic deposits based on fossil vertebrates. Consequently, the age of terrestrial deposits
in many basins are estimated based on lithostratigraphic similarities and often erroneous. In
this context, Cappadocia is a good example. In the inventory published by Gergek Sarag in
2003, there are about 20 Cenozoic vertebrate localities in Cappadocia, mostly from late
Miocene, but all with lists of taxa of preliminary identifications. In short, there is no detailed
study of vertebrate fossils from Cappadocia, except for one species of giraffe from Task:npasa
that Muzaffer Senyirek described in 1953, and a skull of rhino from the Kavak ignimbrites
east of Karacasar in 2012.

The great extent of Neogene terrestrial deposits in Cappadocia and nice outcrop
conditions are favorable for discovery of rich vertebrate faunas, in particular in the fluvio
lacustrine deposits in between the volcanics, as well as in the pyroclastic deposits .Ongoing
research by Turkish teams did not provide yet any substantial data. Cappadocian geology
does not need vertebrate fossil for dating its volcano-sedimentary units. Chronology of this
volcano-sedimentary succession is well calibrated thanks to stratigraphic studies of volcanic
and sedimentary units, and numerous radiometric dating that provided a detail chronology of
all these units. This exceptional stratigraphy may provide absolute ages for vertebrate faunas
of Cappadocia at least for the interval of middle Miocene-Quaternary. Such ages could
enlighten better the evolutionary history of several groups of Cenozoic vertebrates and more
generally could be used for calibration of terrestrial stages, ages and Mammalian zones (MN
and MNQ zones). The stratigraphy of Cappadocia possesses this exceptional potential, but
not so much used until now due to the lack of interest of the paleontologists. Let's hope that
the future will be brighter than the past.

Keywords: Vertebrate fossils, Cappadocia, chronology, Neogene, Quaternary
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Abstract

We investigate (a) the change in vegatation from C3 to C4 dominated ecosystems by
analyzing the 5= C isotope geochemistry in pedogenic carbonates as well as (b) paleoclimate
changes in the Late Neogene by studying the mineralogy and chemistry of paleosols in the
Central Anatolian Volcanic Province of Cappadocia, Central Turkey. The presence of
aridisols (mainly calcisols, minor gypsisols) in Cappadocia indicates semi-arid to arid
climate conditions for the interval from approx. 6.5(6.0) Ma to 4 Ma. The positive shift in
6*C, defining a worldwide vegetational change from C3- to C4 dominance, is possibly
initiated in Cappadocia earlier than 6.6 Ma, as the most negative isotope value corresponds
to only half the value that is characteristic for the Mid Miocene C3 vegetation in Pakistan. On
the contrary to a single continuous trend to more positive isotope values in Late
Miocene/Early Pliocene pedogenic calcretes of the reference profile in Pakistan, the
Cappadocian data exhibit repetitively increasing values in subsequent successions. This
observation may be explained as gradual vegetational change with cyclic repetitions that may
probably be due to cyclic climate changes.
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Bu incelemede, Incesu (Kayseri) yoresinde yiizeylenen Pliyosen yasli volkanosedimenter
birimler icerisinde yer alan diyatomitlerin diyatom toplulugu ve paleoortamsal 6zellikleri
incelenmistir. Inceleme alaninda olgiilen stratigrafik kesitten derlenen Orneklerden
Achnanthes, Campylodiscus, Cocconeis, Denticula, Epithemia, Eunotia, Gomphonema,
Navicula, Nitzschia, Pinnularia, Stephanodiscus ve Stenopterobia cinslerine ait 8 diyatom
tirti tanimlanmustir. Tanimlanan tiirler igerisinde pennat formlarin, sentrik formlara gére daha
bol oldugu ve gdl suyunun tatli su 6zelliginde oldugu belirlenmistir. Tanimlanan diyatom cins
ve tiirlerinin derlenen &rneklerdeki sayisal dagilimlarinin degerlendirilmesi sonucunda incesu
lokasyonunda; diyatomitlerin olusumu sirasinda géldeki su seviyesinin yiiksek oldugu, gol
tabaninin kayalik oldugu, gol suyunun baslangicta oligotrofik 6zellikte oldugu, daha sonra
otrofik ozellik kazandigi, besin miktarinin 6l¢iilii kesitin tabaninda diisiikk oldugu, 6l¢iilii
kesitin orta ve Ust seviyelerinde ise yiiksek diizeyde oldugu, pH degerinin kesitin tabaninda
pH=7 (ndtr) veya pH<7 (asit) 6zellikte oldugunu kesitin orta ve iist seviyelerinde ise pH>7
(bazik) ozellik kazandigi ve oksijen oraninin baglangicta diisiik seviyede bulundugu
belirlenmistir.

Anahtar Kelimeler: Diyatomit, Incesu, Kayseri, Paleoortam, Pliyosen.
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Abstract

In this study, diatom community and palaeoenvironmental characteristics of Incesu (Kayseri)
diatomites which are taken places in Pliocene aged volcanosedimentary units were examined.
Eight diatom species of Achnanthes, Campylodiscus, Cocconeis, Denticula, Epithemia,
Eunotia, Gomphonema, Navicula, Nitzschia, Pinnularia, Stephanodiscus and Stenopterobia
genera were identified from the samples which were collected from stratigraphic section in
Incesu area. It was determined that pennate forms are more abundant than centric forms in
the defined species and the lake water has fresh water properties in this location. As a result
of the quantitative evaluation of the identified diatom genera and species distributions in the
collected samples; it have been determined that, in Incesu area, during the formation of the
diatomite deposits, lake water’s level was high, the bottom of the lake was rocky, lake water
was initially exhibits oligotrophic properties later changed into eutrophic character, the
nutrient ratio of lake water was low in bottom level of the section but it was high at the middle
and upper levels of the section. The lake water was neutral (pH=7) or acidic ((pH >7)
properties at the bottom level of the lake, than it changed into alkaline (pH>7) characteristics
towards to middle and upper levels of the section. Lake water's oxygen ratio was initially low
level.

Keywords: Diatomite, Incesu, Kayseri, Palaeoenvironment, Pliocene.
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Bu calismada, Tagkinpasa (Nevsehir) yoresinde ylizeylenen ge¢ Miyosen-Pliyosen yaslh
volkanosedimenter birimler igerisinde yer alan diyatomitlerin diyatom toplulugu ve
paleoortamsal 6zellikleri incelenmistir. Inceleme alaninda Taskinpasa yoresinden olgiilen
stratigrafik kesitten derlenen 6rneklerden Achnanthes, Amphora, Cocconeis, Cyclotella,
Cymbella, Denticula, Epithemia, Eunotia, Fragilaria, Melosira, Navicula, Nitzschia,
Pinnularia, Rhapalodia, Stephanodiscus, Stenopterobia ve Surirella cinslerine ait 21 diyatom
tiirli tanimlanmigtir. Tanimlanan tiirler igerisinde pennat formlarin, sentrik formlara gore daha
bol oldugu ve g6l suyunun tath su 6zelliginde oldugu belirlenmistir. Tanimlanan diyatom cins
ve tiirlerinin derlenen Orneklerdeki sayisal dagilimlarinin degerlendirilmesi sonucunda;
Tagkinpasa yoresi diyatomitlerinin olusumu sirasinda goldeki su seviyesinin diisiik oldugu,
baslangi¢ta g6l tabaninin ¢amurlu, daha sonra ise bitkilerle kapli oldugu, g6l suyunun
baslangicta oligotrofik Ozellikte oldugu, zaman icgerisinde once Otrofik daha sonra da
mezotrofik 6zellik kazandigi, besin miktarinin 6l¢iilii kesitin taban ve iist seviyelerinde
yiiksek, oOlctilii kesitin orta seviyelerinde ise orta diizeyde oldugu, pH degerinin pH >7
seklinde (bazik 6zellikte) oldugu ve oksijen oraninin orta seviyede bulundugu belirlenmistir.

Anahtar Kelimeler: Diyatomit, Ge¢ Miyosen-Pliyosen, Nevsehir, Paleoortam, Taskinpasa.
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Abstract

In this study, diatom community and palaeoenvironmental characteristics of Taskinpasa
(Nevsehir) diatomites which are taken places in late Miocene—Pliocene aged
volcanosedimentary units were examined. Twenty-one diatom species of Achnanthes,
Amphora, Cocconeis, Cyclotella, Cymbella, Denticula, Epithemia, Eunotia, Fragilaria,
Melosira, Navicula, Nitzschia, Pinnularia, Rhapalodia, Stephanodiscus, Stenopterobia and
Surirella genera were identified from the samples which were collected from stratigraphic
section in Taskinpasa area. 1t was determined that pennate forms are more abundant than
centric forms within the defined species and the lake water has fresh water properties in this
location. As a result of the quantitative evaluation of the identified diatom genera and species
distributions in the collected samples; it have been determined that, in Taskinpasa area,
during the formation of the diatomite deposits, lake water’s level was low, the bottom of the
lake was initially muddy later covered with plants, lake water was initially in oligotrophic
properties later changed into eutrophic and mesotrophic characteristics in time, the nutrient
ratio of lake water was high in bottom and upper levels of the section but it was moderate at
the middle level of the section. The lake water indicates alkaline (pH >7) properties. Oxygen
ratio of the Lake water was in middle level.

Keywords: Diatomite, Late Miocene-Pliocene, Nevsehir, Palacoenvironment, Taskinpasa.
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Inceleme alani, ortalama 370 km?® alan kaplayan, hem endiistriyel hem de tarimsal katki
saglayan bir ovada yer almaktadir. Melen havzasi, Tiirkiye’nin en 6nemli su havzalarinin
basinda gelmektedir. Ozellikle, Tiirkiye’nin en énemli sehirlerinden biri olan Istanbul’un su
ihtiyacinin 6nemli bir kismi bu havzadan saglanmaktadir. Bu ¢aligmada Melen havzasinin,
ozellikle de orta kesimindeki sedimentlerin jeokimyasinin ortaya konmasi amacglanmistir.
Havzanin memba tarafindaki sedimentlerin agir metal igerikleri, nispeten daha diisiik iken,
havzanin orta kisimlardaki sedimentlerde ise yiliksek agir metal igerikleri bulunur.
Sedimentlerdeki Cr (17-95.5), Cu (17.09-54.32), Zn (33.8-104.7), Pb (5.96-15.11), Cd (0.05-
0.22), As (2.5-8), Co (9.1-23.6) ve Mn (362-1419) arasinda degismektedir. Sedimentlerdeki
agir metal igerikleri, birgok noktada Ust Kitasal Kabuk degerlerinden oldukca yiiksek
miktarlardadir. Ozellikle, derlenen &rneklerindeki yiiksek agir metal igerikleri havzanin orta
kesimleri ve nispeten mansapa yakin kesimlerinde goriiliir. inceleme alanindaki sedimentlerin
organik karbon igerkleri de oldukca yliksek degerlerdedir. Caybiikii kdyiinde organik karbon
miktar1 en yiiksek seviyededir (% 3,3). Organik karbon miktarlarinin nispeten yiiksek oldugu
yerler A¢gma kdyii civart (% 3,19), Avliyan Koyt civari (% 2,55), Diizce Kiiglik Sanayi Sitesi
civart (% 2,25), Sultaniye Koyii (% 2,17) ve Aksu Koyt (% 1,97)’dir. Sedimentlerdeki agir
metal konsantrasyonlariyla organik karbon igerikleri arasinda orta-ylksek pozitif korelasyon
gbzlemlenmektedir. Bu iliski, 6zellikle Melen havzasinin orta kesimlerinde, hem Melen
Nehrinin menderesli morfolojisinden hem de evsel ve/veya endiistriyel atiklarin yeterince
aritilmadan, nehre desarj edilmesinden kaynaklaniyor olmalidir. Melen Nehri sedimentlerinin
sediment Kalite indeksleri incelendiginde dzellikle Ni, Onemli Etki Seviyesi (ERM) ve Olasi
(Potansiyel) Etki Seviyesi (PEL) degerlerinin {izerinde oldugu goriiliir. Bazi yerlerde Ni
miktart ERM degerinin iki katidir. Cr, Cu, Ni ve As bir¢ok drnekleme alanlarinda PEL iler
Esik Etki Seviyesi (TEL) arasinda, Cr, Cu ve Ni ise Etki Degeri Diisiik (ERL) ile ERM
degerleri arasinda bulunmaktadir. Tiim bu jeokimyasal veriler birlikte degerlendirildiginde,
Melen Nehri sedimentleri, incelenen lokasyonlarda Ni bakimindan ciddi kirlilik tehlikesiyle
kars1 karstya oldugu soylenebilir. Ayrica Cr, Cu, Ni ve As birgok drnekleme alaninda ERM-
ERL ve/veya TEL-PEL arasinda olmalari, bu elementler bakimindan da sedimentlerin agir
metal kirliligi sinirinda olduklar1 veya bazi kisimlarda astiklar1 diisiiniilebilir.

Bu calisma, Diizce Universitesi Bilimsel Arastirmalar Fonu tarafindan (Proje No: DUBAP-
2015.06.02.278) desteklenmistir.

Anahtar kelimeler: Diizce ovasi, sediment kirliligi, agir metal, organik karbon, sediment kalitesi,
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The study area covers an average area of 370 km? that is both industrial and agricultural
contribution on the region. The Melen Basin is one of the most important water basins in
Turkey. Especially, Istanbul is one of the most important cities of Turkey, provided with that
basin a significant parts of water its needs. In this study, it is aimed to reveal the
geochemistry of sediments that especially the middle part of Melen Basin. The heavy metal
contents of sediments on the upstream side of the basin are relatively low; in contrast, in the
middle part of basin sediments have high heavy metal contents. The contents of heavy metal in
sediments are vary between Cr (17-95.5), Cu (17.09-54.32), Zn (33.8-104.7), Pb (5.96-15.11),
Cd (0.05-0.22), As (2.5-8), Co (9.1-23.6), and Mn (362-1419). The heavy metal contents in the
sediments are considerably higher than the Upper Continental Crust values at many points.
In particular, the high heavy metal contents in the sediment samples are visible in the mid-
section of the basin and relatively close to the downstream section. The organic carbon
content of sediments in the study area is also very high. The amount of organic carbon in the
vicinity of Caybuku village is the highest (3.3%). Places where the organic carbon contents
were relatively high were found in the A¢cma village (3.19%), Avliyan village (2.55%), Dizce
Small Industrial Estate (2.25%), Sultaniye Village (2.17%) and Aksu Village (1.97%). A
medium to high positive correlation is observed between the heavy metal concentrations and
the organic carbon content in sediments. This relationship should be due, in particular, to the
central parts of the Melen Basin, both from the meander morphology of the Melen River and
from the discharge of domestic and / or industrial wastes without adequate treatment. When
the sediment quality indexes of Melen River sediments are examined, it is showed that they
are above Ni, Effects Range Median (ERM) and Probable Effects Level( PEL) values. In some
places the amount of Ni is twice the ERM value. Cr, Cu, Ni, and As are observed in the PEL
with Threshold Effects Level (TEL) in many sampling sites, while Cr, Cu and Ni are between
the Effects Range Low (ERL) and ERM values. When all these geochemical data are
evaluated together, it can be said that the Melen River sediments face serious pollution
hazard in terms of Ni in the examined locations. In addition, in many sediment samples area,
heavy metal pollution of Cr, Cu, Ni, and As are considered to be on border with ERM-ERL
and / or TEL-PEL values, and/or some parts exceed to this values.

This study was supported by Duzce University Scientific Research Fund (Project No:DUBAP-
2015.06.02.278).

Keywords: Duzce plain, sediment pollution, heavy metal, organic carbon, sediment quality
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Cankir-Corum Havzas1 Oligosen istifleri, 6zellikle Yerkdy (Yozgat) ile Delice (Kirikkale)
arasinda yanal devamliligt olan ve kirmizi rengi ile kolay haritalanabilen karasal
kirintililardan kuruludur. Litolojisi ¢ogunlukla konglomera, kumtas1 ve ¢amurtasi olup, yer
yer evaporit seviyeleri bulundurur. Fasiyes analizlerine gore alivyon yelpazesi, akarsu ve gol
ortamlarinda c¢okelmistir. Onceki calismalarda Incik Fm, Delicerrmak Fm, Kiziléz Fm ve
Kizilirmak Fm olarak haritalanan birimin yasi Oligosen, Ge¢ Oligosen, Oligosen-Erken
Miyosen olarak verilmektedir. Omurgali fosil, palinoloji ve goreceli stratigrafi verileri
Oligosen-Erken Miyosen araligini gosterse de alt ve st sinirlarin nerelere kadar uzandigi belli
degildir. Ote yandan, Kirsehir Masifi’nin yiikselmesi ve yiizeylenmesi, daha genel ifade ile I¢
Anadolu’dan denizin ¢ekilmesi ve bolgenin tektonostratigrafik evrimi igin bu istifin
stratigrafisinin belirlenmesi ve petrografisinin ortaya konulmasi gereklidir.

Bu calismanin konusunu olusturan Yozgat-Yerkdy civarinda yer alan Oligosen yash
kumtaslarinin bilegenleri kuvars, plajiyoklaz, alkali feldispatlar (ortoklas, mikroklin), mikalar
(muskovit, biyotit), sedimanter (karbonat, ¢ort), magmatik ve metamorfik kayac parcalari
(sist) ile agir minerallerden (epidot, zirkon, hornblend) olusmaktadir. Petrografik olarak
incelenen birimler Q-F-L ii¢cgen diyagraminda farkli aragtirmacilara gore arkoz ve litik arkoz
ile arkozik arenit olarak siiflandirilmistir. Provenans g¢aligmalar1 kapsaminda Qt-F-L {i¢gen
diyagramlar1  kullanilarak kumtaglarinin  kaynak alanlariyla ilgili ¢ikarimlarda da
bulunulmustur. Buna gore Yozgat-Yerkoy civar1 kumtaglarinin ana kaynagi ¢ogunlukla temel
yiikselim ve yay geg¢isi bolgesine diismektedir.

Anahtar kelimeler: Oligosen, Incik Fm, Kumtasi, sedimanter petrografi, Orta Anadolu.
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Abstract

Oligocene sequences of Cankiri-Corum Basin are composed of terrestrial clastic sediments
between Yerkoy (Yozgat) and Delice (Kirikkae), which are laterally persistent and easily
mapped owing to their reddish color. The lithologies generally consist of conglomerate,
sandstone, and mudstone while evaporite levels can be seen on some parts. According to
facies analyses, they generally deposited in alluvial fan, river and lake environments. The age
of the unit which named as Incik Formation, Deliceirmak Formation, Kiziloz Formation and
Kizilirmak Formation in previous studies is presented as Oligocene, Late Oligocene,
Oligocene-Early Miocene. However vertebrate fossils, palynology and stratigraphy data point
out Oligocene-Early Miocene interval, the lower and upper limits are not obvious. On the
other hand, to obtain the age of uplift and cropped up of Kirsehir Massive or withdrawal of
sea from Central Anatolia and tectonostratigraphic evolution of the region, in general, it is
necessary to obtain the sequence and petrographic features.

The Oligocene sandstones form Yozgat-Yerkdy vicinity which composes the subject of
this study consist of quartz, plagioclase, alkali feldspar (orthoclase, microcline), mica
(muscovite, biotite), sedimentary (carbonate, chert), magmatic and metamorphic (schist) rock
fragments and heavy minerals (epidote, zircon, hornblende). The units which investigated
petrographically are classified on Q-F-L triangular diagrams as arkose and lithic arkose and
as arkosic arenite according to differen researchers. In the concept of provenance studies, the
source field of sandstones is evaluated by using Qt-F-L triangular diagrams. Consequently,
the main source of sandstones from Yozgat-Yerkdy vicinity is located on basin uplift and
transit, on arc regions.

Keywords: Oligocene, Incik Formation, Sandstone, Sedimentary Petrography, Central Anatolia.
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Bey Daglar1 Karbonat Platformu (BDKP), doguda Antalya naplar1 batida Likya naplar ile
sinirlidir ve Triyas’dan Tersiyer’e platform tipi karbonat kayalarindan olusur. Calisilan istif,
BDKP’nun giiney kesimindeki Alacadag (Finike, Antalya) civarinda yiizlek veren Ust Kretase
istiflerinden biridir ve Alacadag Koyii’niin yaklasik 3,5 km kuzeyindeki Limra mermer
ocaginin bitisiginde yer alir. Istif genel olarak beyaz renkli, bol miktarda rudist ve rudist
yigisimlart igeren masif kirectaslart ve kalin-orta yer yer ince katmanli biyoklasth
kiregtaglarindan olusur. Senomaniyen-alt Santoniyen neritik kiregtaglart ve orta-lst
Santoniyen yari-pelajik kirectaglarindan olusan Bey Daglar1 Formasyonu, bu istifte rudistli ve
biyoklastli kiregtaslar1 ile temsil edilir ve Cuneolina pavonia, Dicyclina schlumbergeri,
Moncharmontia apenninica, Nezzazata simplex, Nezzazatinella picardi, Braciana jelaskai,
Reticulinella cf. kaeveri, Bolivinopsis sp., Fleuryana sp., Pseudocyclammina sphaeroidea,
Murgeina apula, Arenobulimina sp. ve Stensioeina sp. bentik foraminiferlerini icerir.
Yaklagik 15 km giineydoguda yer alan Turoniyen kiregtaslari ile benzer uzun-menzilli
foraminifer igerigine sahip olmasi ve ayrica Reticulinella cf. kaeveri Turoniyen yasina isaret
eder. Turoniyen kirectaslarin1 uyumsuz olarak iizerleyen acik bej renkli, masif-kalin katmanl
ge¢ Kampaniyen yasli pelajik kirectaslart Akdag Formasyonuna karsilik gelir. Sedimantolojik
ve mikropaleontolojik analizlere gére Turoniyen yasl kiregtaslari sinirli platform kosullarinin
gel-git alt1 ve gel-git i¢i ortamlarini yansitir. Turoniyen kirectaslarinin alt boliimiinii olusturan
mikrobiyoklastik istiftas1 akinti/dalga etkisini ve/veya bir biyoerozyonu gosterir. Nadir olarak
foraminiferli vaketasinin bulundugu iist boliim yer yer intraklast ve/veya alglerin eslik ettigi
foraminiferli-biyoklastl istiftasi ve vaketasindan olusur. Uyumsuz olarak iizerleyen pelajik
kirectaglar1 karbonat platformunun ge¢ Kampaniyen’de ¢okmiis oldugunu gosterir.

Bu ¢alisma Mersin Universitesi Bilimsel Arastirma Projeleri Birimince 2015-TP3-1004 Proje
Numarasti ile desteklenmistir.

Anahtar kelimeler: Ust Kretase; biyostratigrafi; foraminifer; paleo-ortam; Bey Daglar:
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The Bey Daglart Carbonate Platform (BDCP) is bounded to the east by the Antalya nappes
and to the west the Lycian nappes and it is composed of Triassic to Tertiary platform type
carbonate rocks. The studied section is one of the Upper Cretaceous sequences exposed
around the Alacadag (Finike, Antalya) in the south part of the BDCP and located next to
Limra marble quarry in the approximately 3,5 km north of Alacadag village. The section
consists of mainly white coloured, massive limestones including rudist buildups and mostly
thick bedded bioclastic limestones. The Bey Daglart Formation formed by Cenomanian-lower
Santonian neritic limestones and middle-upper Santonian hemipelagic limestones is
represented by rudist-bearing and bioclastic limestones in this section. It contains Cuneolina
pavonia, Dicyclina schlumbergeri, Moncharmontia apenninica, Nezzazata simplex,
Nezzazatinella picardi, Braciana jelaskai, Reticulinella cf. kaeveri, Bolivinopsis sp.,
Fleuryana sp., Pseudocyclammina sphaeroidea, Murgeina apula, Arenobulimina sp. and
Stensioeina sp. benthic foraminifera. This section indicates Turonian age because it has a
foraminiferal assemblage similar to that of the Turonian sequence which is located about 15
km southeastern and also contains Reticulinella cf. kaeveri. The Turonian limestones are
unconformably overlain by beige coloured, thick bedded to massive pelagic limestones of the
late Campanian age called as the Akdag formation. Sedimentologic and micropaleontologic
analysis suggest that the Turonian limestones reflect the subtidal and intertidal environments
of the restricted platform settings. Microbioclastic packstone formed the lower part of the
Turonian limestones indicates current/wave effect and/or a bioerosion. The upper part
containing rarely foraminiferal wackestone is composed of foraminiferal-bioclastic packstone
and wackestone accompanied by locally intraclasts and/or algae. The unconformably
overlying pelagic limestones indicate that the carbonate platform was drowned during the
late Campanian.

This study was supported by the Research Fund of Mersin University in Turkey with Project
Number: 2015-TP3-1004.

Keywords: Upper Cretaceous, biostratigraphy, foraminifera, paleo-environment, Bey Daglar
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Riva Drenaj havzas1 Cayagzi dere ve buna baglanan diger kiigiik kollardan olusur. Bu derenin
Karadenize dokiildiigii noktadan itibaren giineye dogru dere kanali ¢evresini kapsayan bu
calismada; drenaj havzasi igindeki Kuvaterner donemindeki denizel sedimantasyon, bu
cokeller i¢indeki bazi fosil bulgulari ile belirlenmistir. Buna gére Theodoxus sp. (gastropod),
Dreissena polymorpha (bivalve) fosillerinden olusan kesim tathh su ortamini belirtirken,
Cerastoderma glaucum, Cerastoderma edule, Ecrobia maritima, Abra segmentum, Bittium
reticulatum’lu seviyeler ise denizel ortami temsil ederler. Tatli su fosilleri 13.000 — 16.000 y1l
yas araliginda olup son buzul doneminin ardindan Iskandinavya buzullarinin erimesine bagl
sularin, Karadeniz ve Marmara’ya tasmasi ile olusan farkli boyuttaki gdl veya akarsular
cevresinde olusan taskin diizliigii ¢okellerini (flood plain deposits) temsil ederler. Ote yandan
denizel fosiller ise Erken Holosen’deki Akdeniz sularimin kuzeye ilerleyerek olusturdugu
transgresyonun izleridir. Riva’daki giiniimiiz Karadeniz seviyesinden yaklasik 10 km kadar
giiney kara alandaki sondajlarda izlenen bu denizel fosiller, Cayagzi deresine veya civarina
9600-9000 y1l once (Erken Holosen) denizin ulastigini gosterir. Bolgedeki sondajlarda
genellikle ince taneli ve olduk¢a az ve en fazla 3 mm ¢apl ¢akil i¢eren kil birimlerinin
kesilmesi ortamin enerjisinin diisiik oldugunu gosterir. Cayagzi deresinin kanalina ait channel
deposits ile fosilli bu litoloji yanal gegislidir. Kuvaterner’de Cayagzi (Riva) drenaj havzasinda
hem nehir etkin hem de deniz etkin deltaik veya taskin diizliigii (flood plain) ortamlar
gelismistir. Bu sedimentasyon, Cayagzi deresinin mevsimsel tagkinlar, buzul erimelerine bagl
enerji degisiklikleri ile birlikte dere ana kanalima deniz suyunun karigmasi sonucu
gerceklesmistir. GUnumuzde deniz seviyesinin ortalama 8 m tizerinde olan bu ¢okellerdeki kot
seviyesi ve bolge morfolojisinin Kuvaterner donemdeki degisikliklerinin tiimii, dis dinamik
etkiler ile gergceklesmistir.

Anahtar kelimeler: Riva-Cayagzi dere, kuvaterner, denizel, gilsel, tagkin diizliigii
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Abstract

Riva Drainage basin consists of Cayagzi creek and its tributaries. In this study, which covers
the vicinity of the creek channel to the south from the point where the creek flows into the
Black Sea, the marine sedimentation during the Quaternary period in the drainage basin was
determined by some fossil findings in these sediments. Accordingly, Theodoxus sp.
(gastropod) and Dreissena polymorpha (bivalve) fossils indicate the freshwater environment,
while Cerastoderma glaucum, Cerastoderma edule, Ecrobia maritima, Abra segmentum, and
Bittium reticulatum represent the marine environment. Freshwater fossils represent flood
plain deposits around 13.000 — 16.000 years of age and around the lake or rivers of different
sizes deposited by the melting of Scandinavian glaciers to the Black Sea and the Marmara
after the last glacial period. On the other hand, marine fossils are the traces of the
transgression which was caused by the Mediterranean waters moving forward to the north in
Early Holocene. The marine fossils, which are observed in the drillings in the southern land
about 10 km from the present Black Sea level in Riva, show that the sea reached to Cayagzi
creek or its vicinity about 9.600 — 9.000 years ago (Early Holocene). In the drillings in the
region, cutting of clay units containing usually fine grained and very small and mostly 3 mm
diameter gravels show that the energy of the environment is low. The channel deposits
belonging to the channel of Cayagzi creek and fossiliferous lithology are lateral graded. In
Quaternary, both river and marine active deltaic or flood plain environments have developed
in the Cayagzi (Riva) drainage basin. The sedimentation was the result of seasonal floods of
Cayagzi creek, energy changes due to glacial melts and mixing of sea water into the main
canal of the creek. The elevation level of the deposits, which are now 8 m above present sea
level and all of the changes in the morphology of the region in the Quaternary period have
been caused by external dynamic forces.

Keywords: Riva-Cayagzi creek, Quaternary, marine, lacustrine, flood plain
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Ozet

Geg Miyosen, yiiksek kiiresel sicakliklarla (Messiniyen tuzluluk krizi) karakterize edilmistir.
Bu donem boyunca Akdeniz, Messiniyen cagimin ikinci kismi boyunca kismen veya
neredeyse tamamen kuruma dongiisiine girmistir. Akdeniz bolgesi, farkli perspektiflerden
incelenmistir. Bununla birlikte, Akdeniz bolgesini ¢evreleyen ge¢ Miyosen yash kayaglarin
paleogevresel ve paleoiklim Kkayitlari, mekansal dagiliminda ¢ok smurli bir sekilde
arastirilmistir. Giilliidere profili, Bayramhacili Urgiip Formasyonu iiyesi olan paleosoller ve
fluvio-golsel tortul kayaglar (kiregtasi, marn ve diatomit) polarize 151k mikroskobu, X-1sin1
difraktometrisi (XRD) ve taramali elektron mikroskobu (SEM-EDX)ve kimyasal yontemler
de kullanilarak incelenmistir. Kirmizi1 renkli paleosoller, bu karasal sedimanter kayaclar
icinde yakin yiizey ya da yiizey kosullar1 altinda olugmus ve agirlikli olarak feldispat, kuvars,
opal-CT, serpantin ve amfibol ile birlikte smektit + illit icermektedir. Smektit kristalinin
uclarinda mikro morfolojik olarak yapraksi illit’in gelismis olmasi ve bozugmus volkanik cam
ve feldispat izlerinin varligi ¢6ziinme ve ¢okelme mekanizmasinin sonucu killerin kapali
alanda olustugunu gostermektedir. Golsel ortamda olusan kirectasi, marn ve diyatomit gibi
tortul kayaclar mevcuttur. ignimbritlerin degisimi Si'nin tiikenmesine ve Al + Fe + Mg, Ti ve
K'nin (ve ilgili Ba+Sr) artmasinin paleosollerde smektit + illitin ¢dkelmesini saglamistir.
Kiregtasi, marn ve dyiatomitin iist profil seviyesinden ortaya ¢ikmasi, ¢okelti provenansinda
belirgin bir degisiklik ile esdeger olan daha kurak veya mevsimsel kosullara gecisi
diisiindiirmektedir ve bunlar, Messiniyen ¢aginin son kisminda ¢okelme oranindaki azalmay1
gostermektedir.

Bu calisma CAYDAG-104Y070 No’lu proje ile Tiirkiye Bilimsel ve Teknolojik Arastirma
Kurumu (TUBITAK) tarafindan desteklenmistir

Anahtar Kelimeler: Kapadokya Volkanik Vilayeti, Ge¢ Miyosen, Tklim, Jeolojik kayitlar.
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The late Miocene was characterized by high global temperatures (the Messinian salinity
crisis). During this epoch the Mediterranean Sea went into a cycle of partly or nearly
complete desiccation throughout the latter part of the Messinianage. The marine
Mediterranean Sea area has been studied from widely different perspectives. Nevertheless,
non-marine paleoenvironmental and paleoclimatic records of the late Miocene surrounding
the Mediterranean area are very limited in their spatial range. The paleosols and fluvio-
lacustrine sedimentary rocks (limestone, marlstone and diatomite) of Bayramhacili Member
of Urgiip Formation in Gulliidere Section were examined using polarized-light microscopy,
X-ray diffractometry (XRD), and scanning-electron microscopy (SEM-EDX), as well as by
chemical methods. Red colored paleosols formed within these terrestrial sedimentary rocks
under near surface or surface conditions, and comprise predominantly of smectite + illite with
feldspar, quartz, opal-CT, serpentine and amphibole. Micomorphological development of
flaky smectite edges illite on and between devitrified volcanic glass and relict feldspar crystal
reveals in-situ precipitation based on dissolution and precipitation mechanisms. The
sedimentary rocks such as limestone, marlstone and diatomite formed in lacustrine
environment. The alteration of the ignimbrites caused the depletion of Si, and increase of
Al+Fe+Mg, Ti, and K (and related Ba+Sr) favored precipitation of smectite + illite in
paleosols. The appearance of limestone, marlstone and diatomite from the upper profile level
is suggestive of a shift to more arid or more seasonal conditions that is equivalent with a
prominent change in sediment provenance and these indicate decrease in sedimentation rate
during the latter part of the Messinian age.

Note: This study was supported financially by the Scientific and Technical Research Council
of Turkey (TUBITAK) in the framework of Project No. 104Y070.

Keywords: Cappadocian Volcanic Province, Late Miocene, Climate, Geological proxies.
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Sambayat petrol sahast Giineydogu Anadolu bolgesinde Adiyaman ilinin batisinda
bulunmaktadir. Bu sahadaki 28 kuyudan Ust Kampaniyen-Maastrihtiyen yasli Sayindere
Formasyonu’nun karbonat rezervuarindan petrol iiretimi yapilmaktadir. Formasyon pelajik
kirectaglarindan olusur. Bu ¢alismada, kuyu oOrnekleri ve petrol numunesi analiz edilerek
Sayindere Formasyonu’nun kaynak kaya Ozellikleri, hidrokarbon potansiyeli ve c¢okelme
ortami degerlendirilmistir. Formasyonu’nun farkli derinliklerinden alinan 55 6rnekte Rock-
Eval piroliz, petrol numunesinde Gaz Kromatografi (GC) ve Gas Kromatografi-Kitle
Spektrometre (GC-MS) analizleri yapilmistir. Toplam Organik Karbon (TOC) miktart %0,34-
%4,65 araliginda ve ortalama % 1,14 degerinde olup orta-iyi ana kaya 6zelligi gosterir. HI
degerleri 407 mgHC/gr TOC ile 603 mgHC/gr TOC araliginda ve Tip II kerojene sahiptir.
Tmax 434-442 °C degerlerine sahip olmasi nedeniyle erken-olgun evreyi gosterir. Petrol
numunesinin Pr/Ph oran1 0.65 olarak belirlenmis olup anoxic kosullarin gostergesidir ve Pr/n-
C17-Ph/n-C18 grafigi iizerinde denizel algal Tip II alaninda yer alir. Petrol 6rnegi baslica kisa
zincirli n-alkanlardan ve C,; sterandan olusur. Biyomarker analizi ¢6kelmenin karbonatga
zengin denizel bir kaynak kayada oldugunu gosterir. Ayrica TOC, S; ve PY degerleri
Sayindere Formasyonu’nun orta-iyi hidrokarbon potansiyeline sahip oldugunu ve HI-TOC
grafigine gore de iyi petrol kaynagi oldugunu gosterir.

Anahtar Kelimeler: Sambayat petrol sahasi, Sayindere Formasyonu, Ust Kampaniyen- Maastrihtiven, Adiyaman, GD
Anadolu.
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Abstract

Sambayat oil field is located western part of Adryaman city, southeastern Anatolia. Sambayat
oil field produces from Upper Campanian- Maastrichtian Sayindere Formation's carbonate
reservoir has 28 oil wells. Formation consists of pelagic limestones. In this study, well
samples and oil sample from this unit were analysed to assess source rock characteristics,
hydrocarbon potential and to evaluate depositional environment. 55 cutting samples of
Sayindere Formation were taken from different depths analyzed by Rock-Eval pyrolysis, and
the oil sample from this unit were analyzed by gas chromatography (GC), and gas
chromatography-mass spectrometry (GC-MS). The total organic carbon (TOC) values range
from 0,34 to 4,65 wt.% with an average of 1,14 wt.% and organic matter have fair-good TOC
value. Hydrogen Index (HI) values range from 407 mg HC/g TOC to 603 mg HC/g TOC and
indicates Type Il kerogene. Tmax values indicate variation from 434 °C to 442 °C and
indicate early-middle mature stage. Oil sample contains predominant short-chain n-alkanes
and C,7 sterane. The Pr/Ph ratio of the oil sample is 0.65 indicating anoxic environment and
on a Pr/n-C17 versus Ph/n-C18 cross-plot, oil sample plots in marine algal Type Il field.
Biomarker analysis shows that the deposition of oil source rock is carbonate-rich marine
sediments. The Sayindere Formation samples have fair to good hydrocarbon potential based
on TOC contents, S2, and PY values. According to the HI versus TOC plot, most of the
samples have good oil source.

Keywords: Sambayat oil field, Sayindere Formation, Upper Campanian- Maastrichtian, Adiyaman, SE Anatolia
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Kapadokya yoresi jeolojik 6zellikleri nedeniyle dogal puzolan kaynaklar1 agisindan oldukca
zengin bir bolgedir. Betonun igerisinde puzolanlarin kullanilmasi ¢imento maliyetlerini
diistirmesi nedeniyle ekonomik fayda saglamaktadir. Ayrica ¢imento iiretimi sirasinda ortaya
¢ikan yiiksek miktardaki sera gazi emisyonundan dolay1 ¢imento, olumsuz gevresel etkilerle
iliskilendirilen bir baglayict malzemedir. Dogal puzolanlarin katki malzemesi olarak
kullanim1 betonun dayanimini, priz siiresi ve biiziilme gibi 6zelliklerini etkilemektedir. Bu
calismada betonda mineral katki olarak kullanilacak olan dogal zeolit, pomza, tuf ve
ignimbirit tliri dogal puzolanlarin Portland ¢imentosu harglarinin basing dayanimini nasil
etkiledigi belirlenmeye calisilmistir. Yorede yaygin olarak bulunan dogal puzolan
kaynaklarindan alinan 6rnekler iizerinde yapilan deneysel ¢alismalardan dogal zeolit, pomza,
tif ve ignimbirit Orneklerinin bir¢ogu puzolanik aktivite agisindan standartlarda belirtilen
kullanim limitlerini fazlasiyla karsilamaktadir.

Bu calisma, TUBITAK Projesi kapsaminda desteklenmistir. Proje No. 113M310.

Anahtar kelimeler: Dogal zeolit, pomza, tiif, ignimbirit, puzolanik aktivite
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Abstract

Cappadocia region is a very rich region in terms of natural pozzolana resources due to its
geological features. The use of pozzolanas in concrete provides economic benefits because it
reduces the cost of cement. Furthermore, due to the high amount of greenhouse gas emissions
that occur during cement production, cement is a binding material that is associated with
adverse environmental effects. As natural pozzolanas additive material, it affects the
properties of concrete such as setting time and shrinkage. In this study, it was tried to
determine how the natural zeolite, pumice, tuff, and ignimbrite natural pozzolanas to be used
as concrete mineral additives affect the pressure resistance of Portland cement mortars.
Many of the natural zeolite, pumice, tuff and ignimbrite samples from the experimental
studies on the samples taken from the natural pozzolan sources widely in the region have
exceeded the usage limits stated in the standards in terms of pozzolanic activity.

This study was financially supported by the Scientific and Technological Research Council of
Turkey (TUBITAK). Projects number: 113M310.

Keywords: Natural zeolite, pumice, tuff, ignimbrite, pozzolanic activity
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Insanoglu dogal yapi taslarini antik caglardan beri cesitli amaclar igin kullanmistir.
Ulkemizde kaplama ve dogal yapitasi olarak kullanilan kayaglar hemen hemen her bdlgede
yayilim sunmaktadir. Degisik renk, doku, bilesim ile petrografik ve jeomekanik ozellikler
sunan bu yapi taglar1 ylizyillardan beri bircok yapitlarda kullanilmaktadir. Bu calismada son
yillarda yap1 ve kaplama tasi olarak yaygin kullanima sahip andezitlerin, kullanim
yerlerindeki performanslarini kontrol eden faktorlerin belirlenmesine yonelik g¢aligmalar
yapilmistir. Inceleme alan1 olarak Nigde Omer Halisdemir Universitesi Kampiis alan1 se¢ilmis
olup, inceleme alaninda kaplama tasi olarak kullanilan andezitler ¢alismanin konusunu
olusturmaktadir. Andezitler, Ankara ve Kayseri yoresinden alinmistir. 5 farkli kayagtan alinan
numuneler lizerinde bu kapsamda kayaclarin jeolojik yapilarindan ve dis etkilerden
kaynaklanan bozunmalar1 tanimlamak amaciyla ayrintili arazi goézlemlerinin yanisira,
kimyasal analizler, petrografik arastirmalar ile taslarin jeomekanik 6zelliklerini belirlemek
icin ayrintili laboratuvar arastirmalar1 gergeklestirilmistir.

Calisma sonucunda, kaplama ve doseme tasi olarak kullanilacak andezitlerin, jeolojik

Ozelliklerinin ¢ok iyi bilinmesi ve kullanilacak yerin iklim kosullari, ¢evresel etkileri goz
ontine alinarak kullanilmasinin 6nemi bir kez daha vurgulanmistir.

Anahtar kelimeler: Kaplama tasi, jeomekanik ozellikler, petrografik dzellikler, andezit, Nigde
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Abstract

Human being has used the natural building materials for various purposes since ancient
times. In our country, the stones used as facing stone and natural building blocks are found in
almost every region. These building blocks that offer different color, texture, composition and
petrographic and geomechanical properties has 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 place of andesites that have had expansive use as a building and
coating stone in recent years was made. As a field of study, the campus of Nigde University
was chosen and the andesites used as a facing stone at this field of study constitute the subject
of this study. These andesites were taken from the region of Ankara and Kayseri. In this
context, on the samples got from the five different stones, with the aim of determining the
deteriorations caused by geological constructions and the environmental effects, the detailed
laboratory studies were carried out in order to define the chemical analysis, petrographical
studies and the geomechanical characteristics of the stones in addition to the detailed
observations of the field.

As a result of this study, it was once again emphasized the interest in that the geological
features of the andesites that will be used as facing 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: Facing stone, geomechanical properties, petrographical properties, andesite, Nigde
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Tas ocaklarindan yayilan tozlar, ¢evresinde ikamet eden insanlari, dogay1 ve habitat1 olumsuz
etkilemektedir. Pomza tas ocaklarinda, pomza tas tozu ve pomzal siltli kum yiginlar1 stok
fazlas1 olarak depolanmaktadir. Bu c¢alismada, s6z konusu atil pomza ocagi malzemelerine
yeni kullanim alanlar1 agmak amaglanmistir. Ocaklarda kullanilamayan atik pomza
malzemeleri ve kullanigsiz siltli kumlar, Taspinar/Aksaray bolgesinden alinmistir. Bu atil
malzemeler, esit kosullarda ve belirli oranlarda su ve ¢imento ile karistirilarak 150x150x150
mm boyutlarinda kiip numuneler haline getirilmistir. Her bir karigim orani i¢in licer numune
hazirlanip kiirleri uygulanarak basing dayanimi testlerine tabi tutulmustur. Sonug olarak tiim
numuneler, bilesenleri degerlendirilerek hafif beton siniflandirmasina gore gruplandirilmistir.
Atik pomza malzemesi igeren numuneler, siltli kum igeren numunelere gore basing dayanimi
acisindan daha yiiksek degerlere ulasmiglardir. TSE EN 206-1 standardina gore, %100 atil
pomza tas tozu igceren numuneler D2.0 yogunluk ve LC20/22 basing dayanimi sinifinda yer
alirken, %100 pomzali siltli kum iceren numuneler ise D1.8 yogunluk ve LC8/9 basing
dayanimi sinifinda bulunmustur. Ayrica, pomza tas tozu igeren numuneler herhangi bir atik
icermeyen referans numunelerine kiyasla yaklasik %25 daha hafif iken dayanim kaybi
gbzlenmemistir. Pomzali siltli kum iceren numunelerde % 28 agirlik azalmasi ile beraber atik
icermeyen numunelere gore ciddi Ol¢iide dayanim kaybi gozlemlenmistir. Sonug olarak,
pomza ocagindan c¢ikarilan atik malzemeler dayanim bakimindan incelendiginde, atil pomza
tag tozunun yap1 elemanlart icerisinde kullanilabilecegi ve pomzali siltli kumun ise dayanim
ve gecirimsizlik gerektiren kosullarda uygun olmadigi kanisina varilmistir.

Anahtar kelimeler: Atk ocak malzemesi, basing testi, hafif beton, pomza, siltli kum
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Abstract

The dust spreading from the quarries near residental quarters and natural living habitat is
negatively affecting the urban life and environment. Waste materials in pumice stone quarry,
pumice stone powder (PSP) and pumice silty sand (PSS) are stored as an excess stock. In this
study, it was aimed to create a new usage areas for aforesaid waste quarry materials. Waste
pumice materials and useless silty sand can not be used in the quarries were obtained from
Taspinar / Aksaray region. These unproductive materials were mixed at various ratios under
equal conditions in regard to water cement ratio and mixtures were formed as 150x150x150
mm cube specimens. For each mixing ratio, three specimens were prepared, cured and tested
to compressive strength tests. As a result, all specimens were grouped according to
lightweight concrete classification by evaluating their components. The specimens containing
waste pumice material had higher values in terms of compressive strength than the containing
silty sand specimens. According to TSE EN 206-1 standard, while the specimen containing
%100 waste PSP was found to be in D2.0 density class and LC20/22 compressive strength
class, the specimen containing %100 waste PSS was found in density class D1.8 and LC8/9
compressive strength class. With regard to weight loss, specimens containing PSP were
reduced by approximately %25 and strength loss was not observed with respect to waste-free
specimens. Specimens containing PSS also decreased by approximately %28 for loss of
weight but their strengths were drastically reduced compared to waste-free specimens. As a
result, when the waste materials extracted from the pumice quarry are examined in terms of
strength, it is concluded that PSP can be used for structural elements and PSS usage is not
convenient and effective for conditions that require strength and impermeability.

Keywords: Lightweight concrete, pressure test, pumice, quarry waste materials, silty sand
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Ulkemizde ve diinya iizerinde hizla gelisen insaat sektérii ve beton kullanimi dogal agrega
talebini artmasina neden olmustur. Agrega gereksinimi tag ocaklarinin sayisinin artmasina,
cevreye etkilerinin kontrol edilemez ve denetlenemez bir hale gelmesine neden olmustur.
Bununla birlikte deprem ve kentsel doniisim sonucu yikilan bina molozlarinin
depolanmasinda ve saklanmasinda olusan sikintilar nedeni ile devletlerin yikinti atiklarini
yeniden kullanimi ile ilgi tedbirler almaya zorlamaktadir. Buna bagli olarak bircok yerel
yonetim insaat atiklarindan elde edilen malzemenin igerigine goére kullanim alanlar
belirlenmektedir. Insaat atiklar1 birgok iilkelerde basta geri kazanilmis agrega (GKA), yol
kaplamalari, zemin iyilestirmeleri gibi ¢esitli miihendislik yapilarinda kullanilmaktadir.
Betonlar hava ile etkilesim icerisinde olduklar1 siire boyunca yiizeylerinde karbondioksit ile
tepkime olur ve betonun dis ylizeyini sert bir tabaka kaplar bu tabaka olusumuna
karbonatlasma denir. Insaat molozlarindan alman betonlarda karbonatlasma derinligi
agreganin fiziksel ozelliklerini ve dolayist ile betonun oOzelliklerini belirlemesi agisindan
onemlidir. GKA olarak kullanilacak betonlarin fiziksel yapilarinin ve hangi sartlara maruz
kaldiginin belirlenmesi agisindan bu ¢alisma yapilmistir. Yapilan calismada 3 farkli sehirden
alman beton numuneleri iizerinde karbonatlagma deneyleri yapilarak karbonatlasma
derinlikleri Olclilmiistiir. Sonu¢ olarak hava kirliliginin yogun oldugu sehirlerde
karbonatlagma derinliginin yiiksek oldugu saptanmustir.

Anahtar kelimeler: Atk beton, Dogal agrega, Geri kazanilmis agrega, Karbonatlasma, Tas ocaklart
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Abstract

The rapidly developing construction sector and the use of concrete in our country and around
the world have caused the demand for natural aggregate to increase. The need for aggregate
has led to an increase in the number of quarries, making the effects on the environment
uncontrollable and uncontrollable. However, the earthquake and the urban transformation
are forced to take measures for the reuse of the wasted wastes of the states with the
consequences of the storage and storage of the demolished building rubble. Depending on the
content of the material obtained from many local government construction wastes, the usage
areas are determined accordingly. Construction wastes are used in various countries for
various engineering constructions such as recycled aggregate (RA), road coverings, floor
improvements. Concretes react with carbon dioxide on their surfaces during the time they
interact with air, and the outer surface of the concrete is covered with a hard layer, which is
called carbonation. In concretes from construction debris, carbonation depth is important in
determining the physical properties of the aggregate and consequently the properties of the
concrete. This study was carried out in order to determine the physical constructions of the
concrete to be used as RA and the conditions under which it was exposed. Carbonation
experiments were carried out on concrete specimens taken from 3 different cities in the study
to determine the depth of carbonation. As a result, it was determined that the depth of
carbonation is high in cities where air pollution is intense.

Keywords: Building waste, Recovered aggregate, Natural aggregate, Carbonation, Quarry
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Kullanimi siiresini dolduran yapilarin yikilmasi ve ingsaat sektoriindeki hizli artigla birlikte
ingaat atiklarinin depolanmasinda c¢evresel agidan bircok zorlukla karsilagilmaktadir. Bu
sorunlarin en aza indirilmesi amaci ile ingaat atiklarinin yeraltt madenciliginde dolgu amaglh
kullanilmas1 miimkiindiir. Dolgu uygulamasi, yeralti madenciliginde tahkimat amagl, yeriistii
stabilizesinin saglanmasi ve topuk kazanimi gibi duraylilik problemlerini engellemek ve
madencilikte en fazla kullanilan isletme yontemi olan kes-doldur yontemini efektif
kullanabilmek i¢in siklikla tercih edilmektedir. Bunun yaninda yeraltindan ve cevher
hazirlama tesisinden c¢ikan atiklarin yeryiiziinden uzaklastirilmasi yoniiyle ¢evreye verilen
olumsuz etkiyi azalmaktadir. Dolgu sistemi tercihi ve uygulamasimin dogru yapildigt
durumlarda ekonomik olarak isletmeye katki saglayacaktir Dolgu isleminde, yeraltindan
cikarilan degersiz malzeme, cevher zenginlestirme atiklari, kum, tasocaklarindan patlatma
sonucu elde edilen iri kaya¢ parcalari, kirilmig agrega, geri kazanilmis agrega
kullanilmaktadir. Bu ¢alisma da insaat atiklarinin c¢evreye zarar vermeden yeraltt maden
acikliklarina doldurulmasi amaglanmistir. Bu amagla geri kazanilmis agregalarin
karakterizasyonu yapilarak kiip numuneler dokiilmiis ve dayanimlari incelenmistir. Yapilan
caligmada madencilik islemleri sonrasinda olusan bosluklarin doldurulmasinda dogal agrega
yerine ingaat atiklarindan elde edilen GKA kullanilabilirligi incelenmistir. Yapilan ¢aligma
sonucunda, ozellikleri belirlenmis ingaat atiklar1 ile dokiilen kiip numunelerin 28 giinliik kiir
siiresi sonunda dayanimlarinin ortalama 3 MPa oldugu saptanmistir. insaat atiklarindan elde
edilen geri kazanilmig agreganin yeralti dolgularinda dogal agrega yerine kullanilabilecegi
goriilmistlir. Geri kazanilmig agregalar ile elde edilen betonlarin tek eksenli basing
dayanimlarinin yeralt1 dolgusu icin yeterli olacagi diisiiniilmektedir.

Anahtar kelimeler: Atk yonetimi, Dolgu, Geri kazanilmis agrega, Maden igletme, Yeralti madenciligi,
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Abstract

There are many environmental challenges in the storage of construction wastes, along with
the destruction of structures that have been in use and the rapid increase in the construction
industry. It is possible to use these for the purpose of minimizing these problems and for
filling underground mining of construction waste. Fill application is often preferred to
prevent durability problems such as underground mining, stabilization of the ground and heel
recovery, and effective use of the method of disposal which is the most widely used operation
method in mining. In addition to this, the negative effects on the environment are reduced due
to the removal of wastes from underground and ore preparation facilities from the earth.The
filling system will contribute economically to the operation in the case of preference and
application. In the filling process, waste materials from the underground, ore enrichment
wastes, coarse rock fragments obtained from the sand and stone quarries, broken aggregate,
recycled aggregate are used. The aim of this study is to backfill construction wastes into
underground mine openings without damaging the environment. For this purpose, the
recovered aggregates were characterized and the cube samples were poured and the
compressive strengths were investigated. In the study conducted, the availability of recovered
aggregate obtained from construction waste instead of natural aggregate was investigated in
filling the gaps formed after mining operations. As a result of the study, it was determined
that the cube specimens poured with specified construction waste had an average strength of
3 MPa at the end of 28 days curing time. It has been observed that the recovered aggregate
from construction waste can be used as a natural aggregate in underground fillings. It is
considered that the uniaxial compressive strength of the concrete obtained with the recovered
aggregates will be sufficient for the underground filling.

Keywords: waste management, filling, recovered aggregate, method of mining, underground mining
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Karayollarinin saglam ve dayanikli olmast hem ekonomik olarak hem de guvenlik olarak
olduk¢a 6nemlidir. Karayollarinin yol saglamliginin ve kaliciliginin en 6nemli etmenlerinden
biri kaplama yapilmadan 6nceki dolgu kismidir. Bu dolgu kisminda kullanilacak agreganin
standartlara uygun olmasi, kullanilacak olan yolun niteligini, saglamligimi ve kullanim
omriini artiracaktir.

Bu c¢alismada Trabzon-Giimiishane c¢evre yolu yapiminda kullanilan bazalt ve kalker tiiri
kayaclar kullanilmistir. Kullanilan kayaclarin bazi fiziksel ve mekanik deneyleri yapilmis ve
bunlar yorumlanmustir.

Yapilan deneylerden alinan sonuglar Karayollar1 Genel Miidiirliigiiniin teknik sartnamesi ile

karsilagtirilarak yol dolgusunda kullanilabilirlikleri incelenerek, dolguda kalker tiirii
kayaglarin m1 bazalt tiirii kayaglarin mi1 kullanilmasi gerektigi saptanmustir.

Anahtar kelimeler: yol dolgusu, agrega, kalker, bazalt, agrega deneyleri
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Abstract

The strength and durability of highways are very important both in economically and security
way. One of the most important factors of road stability and durability of highways is the
filling part before coating. The compliance with standards of the aggregate to be used in this
filling section will increase the quality, stability and service life of the highway to be used.

In this study, basalt and limestone type rocks, which are used in Trabzon-Giimiishane
highway, are analysed. Some physical and mechanical experiments of these rocks were
implemented and interpreted.

The results obtained from the experiments are compared with the technical specifications of

General Directorate of highways, and limestone and basalt rocks are compared with their
specifications as their suitability for use.

Keywords: road fill, aggregate, limestone, basalt, aggregate experiments
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Dinya iizerinde bulunan yapilarin biiyiik bir cogunlugu hizmet émriinii doldurmustur. Yeni
yapilar i¢in kisitli alanlarin olmasi ve eski yapilarin dayaniminin diismesi nedeniyle kentsel
dontistim kapsaminda ¢ok fazla bina yikimi gerceklesmektedir. Bu yikimlar sonucunda ortaya
¢ikan insaat molozlari; depolama alan sikintis1 ve vergilerden dolay1 ekonomik, ¢evresel ve
ekolojik olarak sayisiz problem olusturmaktadir.

Maden isletmelerinde son zamanlarda en fazla tercih edilen depolama yontemi ¢imentolu
macun dolgu (CPB) yontemidir. CPB; isletmede olusan atiklarin belli piilpte kati oraninda
(%75-85 PKO), baglayict (%3-11) ve suyla (tesis, gol veya sebeke suyu) karistirilmasiyla
olusturulan macun dolgu karigimidir.

Bu ¢aligmanin amaci, Glimiishane ilinde bulunan bakir igletmeleri cevher hazirlama tesisinden
cikan ve atik barajina depolanan atik malzemenin, kentsel doniistim kapsaminda olusan beton
atiklar1 ile karnigtirilarak yeraltinda ¢imentolu macun dolgu olarak kullanilabilirligi
incelenmistir. Barajdan alinan bakir cevheri atiklarinin boyut tespiti yapilmis ve ingaat
atiklarin Ggiitiilerek baraj atig1 boyutuna getirilerek 5x10 cm boyutunda silindirik kaliplara
dokiimler yapilmistir. Dokiimler sonucunda 3-7-14 giinliik kiir siireleri sonunda dayanim ve
ultrasonik hiz testleri yapilmistir. Sizint1 sular1 almarak pH o6lgiimleri ve stilfat analizleri
yapilmis ve sonuglar degerlendirilmistir.

Anahtar kelimeler: Atk yonetimi, Macun Dolgu, pH Analizi, Siilfat Analizi, Yeralti madenciligi,
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Abstract

The vast majority of the buildings on earth have reached the end of their working life. Due to
the limited space for new buildings and the weakness of the old buildings, many buildings are
destroyed in the context of urban renewal. Building debris resulting from these demolitions;
Due to the shortage of landfills and taxes, it poses numerous problems in economic,
environmental and ecological ways.

Recently, the most preferred storage method in mining operations is cemented paste backfill
(CPB) method. CPB; It is a paste backfill mixture formed by mixing the tailings formed in the
plant at solid percentage (75-85% PKO), with binder (3-11%) and mixing water (plant, lake
or tap).

The aim of this study was to investigate the use of tailings material from the copper
processing plant in Giimiishane province and the tailings material stored in the tailing dam
by mixing with the concrete debris formed in the context of urban renewal and use of
cementitious paste backfill in the underground. Size of the copper ore tailings taken from the
dam was determined and the construction debris were ground to size of tailings dam and
5x10 cm sized cylindrical molds were cast. As a result of the castings, strength and ultrasonic
velocity tests were performed at 3-7-14 days of curing time. pH measurements and sulphate
analyzes were performed on seepage water. Then the results were evaluated.

Keywords: Waste management, paste fill, pH analysis, sulphate analysis, underground mining
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Bu calismada; Kiire bakir madeninden alinan cevher hazirlama tesis atiklarinin, agirlikga % 5,
% 7 ve % 9 oranlarinda Portland ¢imentosu (PC, CEM I 42;5 R) ve su ile karistirilmasiyla
olusturulan CPB’deki PC yerine (ikame) Catalagzi Termik santralinden aliman ugucu kil
(UK) (agirlikca % 10, % 20, % 30 ve % 40 oranlarinda) kullanilarak UK’iin CPB’nin
mekanik 6zelliklerine etkisi arastirilmistir. Elde edilen CPB numuneleri, 25 °C sicaklikta ve
en az % 80 nem kosullarinda kiir kabininde bekletilmis ve 3, 7, 14 ve 28 gunlik kir sdreleri
sonunda Tek Eksenli Basing Dayanimi (TEBD) ve Ultrasonik P- Dalga Hizi (Pundit)
deneylerine tabi tutulmustur. Elde edilen sonuglara gore; % 5, 7 ve 9 ¢imento oranlarinin 28
giinliik kiir stiresi sonunda PC yerine %10 oraninda UK’iin kullanilmasiyla ¢imento miktari
ve maliyetinden % 10 tasarruf saglanmistir. Ayrica ¢imento liretimi sirasinda sera gazi etkisi
olusturan CO; salinim miktarin1 da azaltma imkani olusmustur. Buna ilaveten termik santral
atigmin yeniden kullanimi saglanarak isletmeye, ekonomik bir gelir saglanmistir. Sonug
olarak bu calismayla madencilik sektoriimiize isletme, ¢evre ve maliyet agisindan 6nemli
faydalar saglanmistir.

Anahtar kelimeler: ¢imentolu macun dolgu (CPB), ugucu kiil, tek eksenli basma dayanimu, ultrasonik P- Dalga Hizi (pundit).
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Abstract

In this study; Cemented paste backfill (CPB) mixtures were formed by mixing 5%, 7% and 9%
by weight of Portland cement (PC, CEM | 42.5 R) and water. The effect of UK on CPB was
investigated by using fly ash (UK) (10%, 20%, 30% and 40% by weight) taken from Catalagzi
Thermal Power Plant. The obtained CPB samples were kept in the curing cabinet at a
temperature of 25 < and at least 80% humidity and were subjected to Uniaxial Compressive
Strength (UCS) and Ultrasonic P-Wave Velocity (UPV) tests at 3, 7, 14 and 28 days curing
times. According to the results obtained; After the 28 days of curing time, 5%, 7% and 9%
quantity of cement and cost savings were achieved by using 10% UK instead of cement. Also,
it was possible to reduce the amount of CO, emitted by greenhouse gases during cement
production. In addition, a re-use of thermal power plant waste was provided and an economic
income was obtained. As a result of this study, significant benefits have been provided in
terms of operation, environment and cost to our mining sector.

Keywords: cemented paste backfill (CPB), fly ash, uniaxial compressive strength, ultrasonic P-pulse velocity (pundit).
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Glinlimiizde dogal kaynaklar, sonsuz insan ihtiyaglari ve artan niifus karsisinda yetersiz
kalmaktadir. Az olan kaynaklarin basinda gelen arazilerin dogal ortam potansiyeline uygun
olarak kullanilmasi ve planlanmasi gerekmektedir. Son yillarda artan niifusun ihtiyag¢larini
karsilamak i¢in ya tarim alanlar1 asir1 kullanilmakta ya da tarim topraklari amac disi
kullanilma agilmaktadir. Verimli tarim topraklarinm1 kaybi ekonomik ve ekolojik sonuglar
dogurmasinin yan sira iilkelerin kendi kendini besleme potansiyelini diisiirmekte ve iilkelerin
disa bagimliligini artirmaktadir. Cografi Bilgi Sistemleri (CBS) ve Uzaktan Algilama (UA)
birgok alanda kullanilmaktadir. En 6nemli kullanim alanlarindan biri de tarimsal alan
kullanimlaridir ve bu alanda biiyiik kolaylik saglamaktadir.

Bu calismada Elazig Uluova tarimsal alninda secilen donemlerde (2000, 2005, 2010 ve
20017) tarimsal arazi kullaninminda meydana gelen degisimler uydu goriintiileri kullanilarak
izlenmis ve Ozellikle 2005 yilindan sonra ova topraklarinda amag¢ dis1 kullanimlarin arttigi
gbzlenmistir. 2005 yilindan 6nce sulu tarim alanlar1 ova topraklarinin %21°lik bir boliimiinii
olustururken giiniimiizde bu oranin diistiigli gozlenmistir. Bunda en 6nemli nedenin Eyiip
Baglar1 Sulama kanalinin kurutulmus olmasidir. Yani ova iilkemizin en biiylik barajlarindan
bir olan Keban Baraji’na komsu olmasina ragmen bu kaynaktan faydalanamamis ve kuru
tartma mahkGm edilmistir. Sulu tarimin azalmasi beraberinde ova topraklarinda kanatl
hayvan yetistiriciliginin yayginlasmasina sahne olmus ve ovalarimizi bekleyen en biiylik
sorun olan betonlagsma burada da goriilmeye baslanmistir.

Calismamizin en 6nemli boliimiinii olusturan ovalarimizin betonlasmasini ve amac dist
kullaniminin 6nlenmesi i¢in gerekli olan sulu tarimin tekrar etkin olmasi i¢in akilli sulama
sistemlerinin yapilmas1 ongoriilmiistiir. Oncelikle barajdan ovanin sulanmasi igin almacak su
giines enerji sistemleri kullanilarak alinacaktir. Daha sonra alinan su ovaya kapali sistem su
borulari ile verilecektir. Bu borularin igine yerlestirilen tiirbinler sayesinde 7/24 elektrik
iiretilmesi saglanacaktir. Uretilen elektrik hem barajdan su aliminda hem de civar yerlesimlere
elektrik saglamada kullanilacaktir. Boylece koylerin hem sulama hem de elektrik ihtiyaci
saglanmis olacaktir.

Anahtar kelimeler: Elazig, Uluova, CBS, UA, Akilli Sulama Sistemleri, Arazi Kullanimi
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Today, natural resources and infinite human needs and inadequate in the face of a growing
population. The natural environment of fewer resources and the potential to be used in
accordance with the land must be planned. In recent years, to meet the needs of a growing
population or agricultural areas agricultural land used or opened excessively be used for
other purposes. The economic and ecological consequences as well as the loss of fertile
agricultural lands of the country self-feeding increase the potential and reduce the
dependence of the countries. Geographic information systems (GIS) and remote sensing (RS)
are used in many fields. One of the most important areas in this field are agricultural land use
and provides great convenience.

In this study, Elazig agricultural Uluova on the forehead during the selected time period
(2000, 2005, 2010, and 20017) agricultural land use changes using satellite imagery in
lowland soil, an increase of misuse, especially after 2005, tracked and observed. Irrigated
lowland areas of the territory in 2005 by 21% when creating a portion of today, this ratio is
observed. Eyup the vineyards of the most important reasons that the irrigation canal is dried.
So, one of the country's largest dams, the Keban Dam adjacent to, although it is plain from
this source have no access, and dry farming has been convicted of. With the decline of
irrigated agriculture in the territory of the plain has seen the expansion of poultry farming,
which is the biggest problem here is also with our plain and cementation were established.

He most important part of lowland non-vague term our goal is no concrete and irrigated
agriculture, which is required for smart irrigation systems has to be done to be active again.
First, to be taken from the dam for irrigation of the plain of water using solar energy systems.
Then, the received plain water closed water system with pipes will be provided. 7/24 placed
on the inside of these pipes, thanks to turbines, electricity will be produced. The uptake of
water from dams both in electricity and to provide electricity to the surrounding settlements
will be used. Thus, both of the villages will provide irrigation and electrical needs.

Keywords: Elazig, Uluova, GIS, RS, Smart irrigation systems, Land use
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Son yillarda etkilerini daha ¢ok hissettigimiz dogal afetlerin basinda taskinlar gelmektedir.
Tagkin olayii egim, jeoloji, toprak, arazi kullanimi, yagisin siiresi, miktar1 vb. gibi bir¢ok
cografi faktor etkilemektedir. Taskinin etki derecesini ortaya koymak ve risk analizlerini
yapabilmek i¢in tiim bu parametrelerin birlikte planlanmasi1 gerekmektedir. Bu calisma ile
Ordu ili Unye ilgesi icin WEB tabanli Taskin Bilgi ve Yénetim Sistemi (UTBIS) uygulamasi
gelistirilmistir. Afet yonetiminde tahmin ve risk analizi, afet durum analizi ve afet yonetimi
seklinde ii¢ asamada planlanma yapilmas1 gerekmektedir.

Calismada Cografi Bilgi Sistemleri (CBS) yardimiyla uygulamaya doniik, siirdiiriilebilir
kullanim ve afet yonetimine ait bir 6rnek ortaya ¢ikarilmistir. Yontem olarak akilli telefon ile
afetzede koordinasyonu, afetzedelere hizli miidahale ve afet sonrasi yonetim igin web
teknolojisinin birlestirici platform yapist dngoriilmiistiir. Bunun i¢in interneti olan herhangi
bir cihaz tzerinden QR kod okutarak erisilebilen UTBIS uygulamasi ile bolge halki taskin
oncesinde oturdugu binanin tagkin risk durumunu gorebilecektir. Asil olarak olasi bir tagkin
durumunda anlik olarak bulundugu yerlesim yerinin ve binanin risk altinda olup olmadigini,
ne kadar zarar gorebilecegini, tagkin esnasinda nerelerin giivenli bolge oldugunu ve bu
bolgelere (toplanma alanlarina) en hizli nasil gidebilecegini UTBIS iizerinden
ogrenebilecektir. Ayrica tagkina maruz kalan afetzedeler i¢in, herhangi bir vatandas sistem
Uzerinden yardim cagirabilecek, afetzedenin konum bilgisini, fotografini, ismini ve en
yakinina ait bir telefon numarasini sisteme yiikleyebilecektir. Vatandaslardan gelen yardim
cagrilar1 ise anlik olarak yetkili kurumun 7/24 aktif olan ¢agr1 izleme ekranina diisecek ve
afetzedelere en hizli sekilde miidahale edilebilecektir. Yine afetzedelerin bilgileri ¢agri izleme
operatorleri tarafindan kullanilan ortak veri tabanina girilecek ve bdlge halki yakinlarinin
durumlarmi UTBIS iizerinden takip edebileceklerdir.

Bu tlr uygulama ornekleri ¢esitli kamu kurumlarinin daha iyi hizmet vermesine yardimei
olacaktir. Ayrica akilli belediyecilik, akilli kent vb. uygulamalarin artik hayatimiza girmesi ile
afet yonetimine farkli boyut kazandiracak teknolojik ¢aligmalar da yapilmalidir. Uretilen bu
ornek sistem diger tiim afetler icin uygulanabilecek yeterliliktedir. Calisma ile afet
yonetiminde yeni nesil teknolojiden maksimum fayda saglamak amaglanmistir.

Anahtar kelimeler: Taskin, Cografi Bilgi Sistemleri (CBS), Web CBS, UTBIS
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Abstract

Over the last years, floods have been at the forefront of natural disasters that we feel more
affected. Many geographical factors such as slope, geology, soil, land use, duration of
precipitation, quantity etc. affect the flood event. All these parameters need to be planned
together in order to reveal the extent of the flood and to carry out risk analyzes. With this
study, WEB based Flood Information and Management System (UTBIS) application for Unye
city of Ordu province was developed. Disaster management requires planning in three stages:
prediction and risk analysis, disaster analysis and disaster management.

In the study, an example of sustainable use and disaster management with the help of
Geographic Information Systems (GIS) was developed. As a method, the unified platform
structure of web technology for smart phone and disaster coordination, rapid intervention for
disaster victims and post-disaster management is envisaged. For this, the UTBIS application
which can be accessed by reading the QR code through any device with internet, the people of
the region will be can see the flood risk situation of the building which is sitting before the
flood. Using UTBIS application in the event of a flood can experience, where they are safe
during floods and how quickly they can go to the meeting area. In addition, for disaster-
victims exposed to floods, any citizen will be able to call for assistance through the system
and will be able to upload the location information, photo, name and nearest phone number
of the disaster-victim to the system. Calling for help from the citizens will instantly fall on the
call monitoring screen, which is active 7/24 of the competent authority, and it will be able to
intervene in the fastest way. The information of the disaster-victims will be entered into the
common database used by the call monitoring operators and the people of the region will be
able to follow the status of their relatives via UTBIS.

Examples of such practices will help various public agencies provide better service. In
addition, intelligent municipality, intelligent city and so on. technological studies that will
give different dimension to disaster management should be done because the applications
enter into our lives. This sample system is sufficient for all other disasters. The aim of the
work is to provide maximum benefit from the next generation technology for disaster
management.

Keywords: Flood, Geographic Information Systems (GIS), Web GIS, UTBIS
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Ulkemizde etkili olan dogal afetler icerisinde ¢ok fazla goriilen taskinlar her yil can ve mal
kayiplarina neden olmaktadir. Karadeniz Bolgesi ise en fazla taskin olayinin goriildigi
bolgemizdir. Bu ¢alismada Samsun ilinin merkez ilgelerinden biri olan Atakum’da yer alan
Cobanli Deresi havzasinin tagkin durumu incelenmistir. Tagkin afet risk analizinde egim,
baki, toprak tiirii, arazi kullanimi, jeoloji, yagis ve ylikseklik olmak tizere 7 parametreden
olusan analitik hiyerarsi yontemi (AHP) ve cok kriterli karar verme yontemi kullanilmistir.
Cok kriterli karar verme yontemi, farkli kriterin birlikte kullanildigi, siralama, siniflandirma,
oncelikleme ve bir¢ok farkli 6lgiitiin birlikte kullanilarak cografi bilgi sistemlerinde yapilan
analizlere dayanmaktadir. Analizlerin dogru sonu¢ vermesi ic¢in arazi calismalari ile elde
edilen verilere gore kriterlendirme yapilmaistir.

Cobanl1 deresi Atakum sehir merkezinin orta kesiminden gecerek Karadeniz’e ulagmaktadir.
Cevresi yogun bir sekilde yapilagmaya acilan derenin, yerlesim alanina girdigi yerden itibaren
vadi kenarlar1 tamamen binalar ile dolmustur. Bu durum sizma oranini azaltmis, yiizeysel
akisa gecen su miktarini artirmustir. Havzanin toplam alan1 9 km? olup, % 52°si orta ve yiiksek
diizeyde taskin riski tasimaktadir. Caligma sahasindaki ana akarsu olan Cobanli deresinin
hipsografik egrisi orta kesimde dis biikey asagi kesimde i¢ biikey bir sekilde ¢ikmistir. Bu
durum akarsuyun tagkin egilimli oldugunu ifade etmektedir. Akarsu ag1 dandritik drenaj olup
hemen hemen tiim kollar orta ¢igirda birlesmekte ve ovaya agildig1 yerde akarsu tiim kollarini
toplamaktadir. Ozellikle akarsuyun diiz kiyr ovasma ulastigi kisimda egim degerlerinin
azalmasina bagl olarak taskin sular1 vadiden tasarak yiizey sellenmesine neden olmaktadir.
Hemen her yil yasanan tagkin olaylarinda Atakum’da ciddi derece maddi hasarlar
olusmaktadir. Tagkinlar1 onlemek i¢in derenin asagi ¢igir1 kanal i¢ine alinmis ve st kismi
beton ile kapatilmistir. Bu durum yukari ¢igirdan hizla gelen camurlu ve agac dallar ile yiikli
sularin menfezleri tikmasina neden olmaktadir. Boylece tagkin sular1 tramvay hatt1 duvarlar
ile karayollar1 kaldirimlar1 arasina gollenmektedir. Caligma sahasinda taskin icin alinan
Onlemlerin yeterli olmadigi hatta havzanin yukari ¢igirindaki hizli betonlagsmanin taskin
riskini daha da artiracagi diisiiniilmektedir. Ozellikle yeni yerlesim alanlarinin yer segiminde
dogal afet risk durumunun dikkate alinmasi biiyiik 6nem tagimaktadir.

Anahtar Kelimeler: Taskin, risk analizi, Cobanli deresi, Atakum, Samsun.
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Abstract

Floods, which are very common in natural disasters, are effective in our country, and cause
loss of life and property every year. The Black Sea Region is the region where the flood event
is observed the most. In this study, the flood situation of the Cobanli Creek basin in Atakum,
one of the central districts of Samsun province, was investigated. In flood disaster risk
analysis, analytical hierarchy method (AHP) consisting of 7 parameters including slope,
view, soil type, land use, geology, precipitation and altitude and multi criteria decision
making method were used. Multi-criteria decision-making is based on analysis of
geographical information systems using different criteria combined together, ranking,
classification, prioritization and many different metrics. In order to give the correct results,
the analyzes were made according to the results obtained by the field studies.

Cobanli Creek reaches the Black Sea through the central part of Atakum city center. The
edges of the valley are completely filled with buildings from the point of entering the
settlement area, which is opened to the construction of the surrounding area intensively. This
reduced the permeation rate and increased the amount of water passing through the surface
stream. The total area of the basin is 9 km? and 52% of the basin carries moderate and high
flood risks. The hypsographic curve of the Cobanli Creek, which is the main stream in the
study area, appeared convexly in the convex downward section of the middle section. This
situation implies that the stream is prone to flood. Streams dendritic drainage network is
being joined almost all the arms in the middle ground and river plains where it is opened to
collect all the arms. Mainly due to the decrease in slope in the portion where the stream
reaches the flat coastal plain flood water causes flooding the valleys spilling over the surface.
Almost every year flood events occur in Atakum with serious material damage. In order to
prevent floods, it was deeply cut into the canal and the upper part was covered with concrete.
This condition causes the ground up quickly from the clogging with mud and tree branches
laden waters of the vents. Thus flood waters are paved between the tram line walls and the
road pavements. It is thought that the precautions taken for flooding in the work are not
enough and even the rapid concretization of the upper part of the basin will increase the risk
of overflow. It is especially important to take into account the natural disaster risk situation in
the selection of new settlement areas.

Keywords: Flood, risk analysis, Cobanli stream, Atakum, Samsun.
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Giliniimiizde farkli disiplinler tarafindan heyelan alanlarinin belirlenmesi ve etki derecesinin
tespitine yonelik farkli yontemler kullanilmaktadir. Bu konuda cografi bilgi sistemleri (CBS)
heyelan ile ilgili ¢caligmalarin yapilmasinda onemli bir teknolojik imkan saglamaktadir. Bu
caligma ile Karagam Deresi Havzasi’nda heyelan risk analizleri yapilmis ve arazi ¢alismalari
ile elde edilen bulgular karsilastirilmistir. Calisma sahasi biiyiik kismiyla Trabzon Ili sinirlari
icerisindedir. Calismada yOntem olarak analitik hiyerarsi yontemi kullanilmistir. Yontem
olusturulurken ek olarak jeomorfoloji parametreleri de ¢akistirilmaya katilmistir.

Ulkemizde en fazla heyelan Dogu Karadeniz Boliimii’nde meydana gelmektedir. Bu durumun
ortaya c¢ikmasinda efimin fazla ve yagis miktarinin yliksek olmasi etkilidir. Caligma
sahasinda litolojik ve morfolojik etkenlerle birlikte, klimatik sartlar da heyelam
tetiklemektedir. Yore ikliminin genel bir karakteri olan her mevsim yagisli olmasi, zeminin
suya doygun hale gelmesini saglamaktadir. Sahaya yonelik yapilan analizler neticesinde
olusturulan heyelan haritas1 incelendiginde su bulgulara ulasilmistir.

Sahanin dogu yamaci genelde heyelan riskinin yiiksek oldugu kesimlerdir. Bu alanda hem
egim degerinin yliksek olmasi, hem de yogun insaat ¢aligmalarinin varligi heyelan olusumuna
miisait bir durum olusturmaktadir. Kavlatan ve Uzuntarla’nin dogusu, Karagam’in
giineydogusu, Balkodu Deresi’nin dogu yamaci heyelan riskinin yiiksek oldugu diger
alanlardir. Sahanin giineyindeki yiiksek diizlik alan, Kamara Tepe’nin Kkuzeyi, Ziyaret
Tepe’nin dogusu ve Sekersu’yun giineybatisi heyelan riskinin az oldugu yerlerdir. Riskin
oransal dagiliminda; sahanin %25,6’s1 (63,107 km?) ¢ok riskli, %52,4°1 (132,032 km?) riskli,
%20,2’si (65,144 km?) az riskli ve %1,8’i (4,659 km?) riskin az oldugu alanlardir. Caligma
sahasinda e8imli yamaglarda kritik dengede duran topragin akmasinin oniine gegmek icin
yOre insani istinat duvarlari, teraslama ile tarim ve akan topragi sepetlerle tekrar geri tagima
sureti ile miicadele etmektedir.

Anahtar Kelimeler: Dogal Afet, Heyelan, CBS, Karagam Deresi, Trabzon.
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Abstract

Nowadays different method s are used for the determination of landslide area by different
disciplines and efficiency of detection. In this issue, geographic information systems (GIS)
technology provides a significant opportunity to carry out the work related to landslides. In
this study landslide risk analyzes were made in Karacam Stream Basin and the findings
obtained by field studies were compared. The majority of the study area is in Trabzon
province. Analytical hierarchy method is used as the method of study. In addition,
geomorphology parameters have been added to the registration while the method is being
constructed.

In our country, the most landslides occur in the Eastern Black Sea Region. This is due to the
fact that the incline is high and the amount of rainfall is very high. In the study area with
lithological and morphological factors, climatic conditions also trigger landslides. Every
rainy season, which is a general character of the local climate provides become saturated
with groundwater. When the landslide map created on the basis of the analyzes made for the
area was examined, the following findings were achieved.

The eastern slope of the scenery is generally those where the risk of landslides is high. In this
area both the high slope value and the presence of intensive construction work are suitable
for landslide formation. The east of the Kavlatan and Uzuntarla, the southern part of
Karacam, the other areas where the Balkodu River has a high risk of eastern slope landslide.
The high plain area to the south of the scenery, the north of Kamara Hill, the east of Ziyaret
Hill and the southwestern part of Sekersu are places where there is less risk of landslides. The
risk proportional distribution; 25,6% (63,107 km?) of the area is very risky, 52,4% (132,032
km?) is risky, 20,2% (65,144 km?) is less risky and 1,8% (4,659 km?) is risky areas where there
are few. In order to prevent the critical balance of soil from flowing on the slopes, the local
people in the region struggles with retaining walls, terracing, and transporting it back with
agricultural and flowing soil baskets.

Keywords: Natural disaster, Landslide, CBS, Karacam Creek, Trabzon.
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Kegiboyduran Stratovolkan1 ve yakin c¢evresindeki monojenetik koniler, Kapadokya
Bolgesi’nin (Orta Anadolu) giineydogusundaki Nigde Volkanik Kompleksi (NVK) i¢inde yer
alir. Bu volkanik yapilar NVK’nin 6nemli bir parg¢asini olusturmasina ragmen, bugiine kadar
detayli calisiimamislardir. Bunlarin jeolojik ve volkanostratigrafik ozellikleri ile kayaclarin
OArP°Ar kristallenme yaslar1 ilk defa bu calisma kapsaminda ortaya konulmustur. KKD-
GGB yoniinde uzanim gosteren elipsoidal sekilli bir volkan olan Keg¢iboyduran Stratovolkani
yaklagik 200km?’lik bir alani kaplamaktadir ve iki ana kratere sahiptir. Stratovolkanin dogu
kesiminde, temeli olusturan Neojen yasli Melendiz Stratovolkani’na ait iiriinler yiizeylerken,
kuzey ve batisinda Hasandagi Stratovolkanmi (HS) ile Karatas Volkanitleri (KV) nin geng
volkanik birimleri bulunur. Stratovolkana ait birimler iki evrede olusan volkanik iirlinlerle
temsil edilir. Birinci evre; yer yer volkanik bres ve tiif seviyeleri igeren piroklastik yayilma
cokelleri ile basglar ve bunlarin tizerine amfibolce zengin, piroksenli andezitik-dasitik
bilesimli lav akintilar1 gelir. ilk evre blok ve kiil akmalari igeren piroklastik akma c¢okelleri ile
sona erer. [1k evrenin amfibollii dasitlerinden elde edilen “°Ar/*Ar yaslar1 (2.21+0.06My), bu
evrenin Erken Alt Pleyistosen’de olustugunu gosterir. Ikinci evre; piroksence daha zengin,
fakat amfibol icermeyen andezitik-dasitik bilesimli lav {irlinleri ile baslar ve bunun iizerine iki
seviyeden olusan piroklastik akma ¢okelleri gelir. Bu cokeller, alt seviyelerde pimisce fakir
ve kismen kaynasmig ignimbritler ile iist seviyelere dogru piimisce zengin, vesikiiler yapili ve
iyi kaynasmis ignimbritlerden olusur. Y1gin akma c¢okelleri bu evrenin son iiriinleridir. Ikinci
evrenin andezit ve ignimbritlerinden elde edilen “°Ar/*Ar yaslari (sirasiyla 1.63+0.02My ve
1.26+£0.18My), bu friinlerin Geg¢ Alt Pleyistosen’de olustugunu gosterir. Keg¢iboyduran
Stratovolkani’na ait birimler, bu volkanin kuzey ve batisinda yiizeyleyen Hasandagi ve
Karatas volkanitlerine ait kayaclar tarafindan oOrtiilmektedir. Asidik bilesimli Hasandagi
Volkanitleri, akma yapili, biyotitce zengin riyolitlerle (0.53-0.45+0.04My) baslar ve plimisce
zengin kiil yagis ve tiirbiilans ¢okelleriyle (0.44-0.34+0.05 My) sona erer. Orta Pleyistosen’de
aktif olan bu asidik volkanizmaya eslik eden Karatas Volkanitleri, olivin-iceren bazaltik lav
akimtilart (0.65-0.22+0.02My) ve stromboli-tip ciiruf yagis ve tiirbiilans ¢o6kellerinden
olusmaktadir. Tiim bu volkanik birimler, Ust Pleyistosen yash epiklastik ¢okeller ile Holosen
yash aliivyal yelpaze ¢okelleri, yamag molozu ve allivyonlar tarafindan uyumsuzlukla
ortulmektedir.

Anahtar kelimeler: Nigde, Ke¢iboyduran, Stratovolkan, Stratigrafi, Ar-Ar yasi
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The Keciboyduran Stratovolcano and its surrounding monogenic cones are located in the
Nigde Volcanic Complex (NVC) in the southeastern part of the Cappadocia region, central
Anatolia. Although these volcanic edifices constitute a significant part of the NVC, they have
not been studied in detail until now. Geologic and volcanostratigraphic characteristics and
Ar/°Ar crystallization ages of the volcanic rocks are presented for the first time in this
study. Keciboyduran Stratovolcano, an ellipsoidal shaped volcano elongated through the
NNE-SSW direction, cover an area of about 200 km? and it has two main craters. In the
eastern part of the stratovolcano, the outcrops belonging to the Neogene aged Melendiz
Stratovolcano that form the basement rocks of the study area are found, while the young
volcanic units of Hasandagi Stratovolcano (HS) and Karatas Volcanites (KV) are observed in
the north and west. The units belonging to the Stratovolcano are represented by volcanic
products that occur in two stages. The first stage starts with pyroclastic surge deposits
containing occasionally volcanic breccia and tuff levels, and then these deposits are
overlapped by amphibole-rich, pyroxene-bearing lava flows with andesitic-dacitic
composition. This stage ends with pyroclastic flow deposits containing block and ash flows.
OAr/*°Ar age (2.21+0.06Ma) obtained from the amphibole-rich dacites indicate that the first
volcanic activity formed in the early Lower Pleistocene. The second stage starts with
pyroxene-rich, but amphibole-free andesitic-dacitic lava flows, and these are covered by two-
level pyroclastic flow deposits. These deposits are composed of pumice-poor, partly welded
ignimbrites at lower levels, and pumice-rich, welded ignimbrites at upper levels. Debris flow
deposits are the last products at this stage. “°Ar/*°Ar ages obtained from the andesitic lava
flows and ignimbrites (1.63+0.02Ma and 1.26+0.18Ma, respectively) show that the formation
time of the second volcanic activity is the late Lower Pleistocene. The volcanic units of the
Kec¢iboyduran Stratovolcano are covered by volcanic rocks of Hasandagi and Karatas
outcropping out in the north and west areas of the stratovolcano. Acidic Hasandag:
volcanites begin with biotite-rich rhyolites that have flow-banding (0.53-0.45 = 0.04My) and
end with pumice-rich ash fall and surge deposits (0.44-0.34 + 0.05 Ma). Karatas volcanics,
which accompany to this acidic volcanism that is active in the Middle Pleistocene consist of
olivine-bearing basaltic lava flows (0.65-0.22 + 0.02My) and strombolian-type scoria fall and
surge deposits. All these volcanic units are unconformably covered by Upper Pleistocene
epiclastic deposits and Holocene aged talus, alluvial fans and alluvium.

Keywords: Nigde, Kegiboyduran, Stratovolcano, Stratigraphy, Ar-Ar dating
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Fiziko-kimyasal olay olan hidrotermal islevler, birden fazla mekanizmay1 kapsar. Bu
mekanizmalar kaynak, malzemenin taginmasi ve zenginlesmesidir. Bu islevler, zengin cevher
olusumlarina sebep oldugu i¢in ekonomik bakimdan da oldukc¢a onemlidir. Nabit bakir,
hematit, pirit, malahit ve azurit gibi cevher minerallerinin gelisimine sebep olan hidrotermal
sivilar, inceleme alaninda diinyada benzerine az rastlanan Elazig visne mermerin olusumunda
onemli bir faktordur.

Dogu Anadolu fay zonu igerisinde, Altioluk kdyu (Alacakaya-Elazig) civarinda genis
bir yayilima sahip olan Elazi§ visne mermer ve yesil mermer, biiylik dogrultu atimli ters
faylarla taginip, uygun havzalarda depolanmis ekonomik rezerv bakimindan yiiksek bir
mermer tlriidiir. Olugumu hidrotermal islevler ve tektonizmayla yakindan ilgilidir. Elaz1g
vignesinin ana kaya¢ malzemesi Maden karmasigi iken, yesil mermerin ana kaynak
malzemesi Guleman ofiyolitinin serpantinitleridir. Degisik biiyiikliikkte kaynak malzeme,
yogun catlak agiyla oriilmiis zonlar boyunca hareket eden hidrotermal akiskanlarin tagidigi
kalsit, bazen mikritik ¢imento malzemesiyle bresik bir goriiniim sunmaktadir. Ancak, degisik
renk ve bilesimde biiyilk mermer kiitleleri, bazen uzun ve genis atimli faylarla ayn1 yonde
genellikle Kuzey-Giiney dogrultulu kalin tabakamsi goriiniim sunarken, bazen degisik boyutlu
yumrumsu kiitlelerden olusan bloklar halindedir. Jeolojik konumu, yayilimi, olusumu ve
mineralojik bilesimi bakimindan benzersiz 6zelliklere sahip bu mermerler iilkemiz
ekonomisinde énemli bir yere sahiptir.

Anahtar kelimeler: Dogu Anadolu fayi, Elazig visnesi, hidrotermal islevler, tektonizma, Elazig
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Abstract

Hydrothermal processes which are physico-chemical phenomena, involve more than one
mechanism. These mechanisms are the source, transport and trap. These processes are very
important because of economic character as they cause rich ore formation. Hydrothermal
fluids that cause the development of ore minerals such as native copper, hematite, pyrite,
malachite and azurite are an important effect in the formation of Elazig marble which is
rarely seen in the world.

Inside the Eastern Anatolian fault zone, it has a wide spread around Altioluk village
(Alacakaya-Elazig). Elazig marble and green marble are transported with large strike-slip
reverse faults and they are stored in suitable basins and are of high marble variety in terms of
economic reserve. Its formation is closely related to hydrothermal processes and tectonics.
The main rock material of Elazig marble is the mining complex, while the main source of the
green marble is the serpentinites of the Guleman ophiolite. Different size of the source
material, calcite carried by the hydrothermal fluids moving along the zones woven with dense
cracked texture, sometimes show a brecciated appearance with micritic cement material.
However, large marble masses of varying color and composition, rarely with long and wide
strike-slip faults, are generally thick-layered in the North-South direction, and sometimes are
composed of blocks of varying sizes of voluminous masses. These marbles which have unique
characteristics in terms of geological location, extension, formation and mineralogical
composition, its have an important place in the economy of our country.

Keywords: East Anatolia fault, Elazig marble, hydrothermal prosess, tectonism, Elazig
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Uranyum (U) ve toryum (Th) dogal radyoaktif elementlerdir. Biitiin kayaclar degisen
miktarda uranyum ve toryum icerir. Bununla birlikte, granit ve riyolit gibi silisik magmatik
kayaglarda, mafik kayaclardan daha yiliksek miktarda U ve Th bulunur. Ayrica, silisik
volkanik kayaclar (ve pliitonik esdegerleri) kabuk ortalamasinin iizerinde U ve Th igerir ve bu
nedenle U icin potansiyel kaynak kayagclar olarak bilinirler.

Bu calismada, Demirci (Manisa) bdlgesinin gilineybati kesiminden radyoaktivite o6l¢iimii
yapilmaksizin alinan tiif 6rnekleri uranyum ve toryum igin analiz edilmistir. Analiz sonuglari,
neredeyse tiim tiif oOrneklerinin kabuk ortalamasimnin {izerinde U ve Th igerdigini
gostermektedir. Yuksek miktarda U ve Th igerikleri, muhtemelen tiflerin silisik ve alkali
bilesimi ile iligkilidir. Bununla birlikte, ¢ogunlugu zeolitik alterasyona ugramis bu tiiflerdeki
U ve Th bolluklart olduk¢a degiskendir. Zeolit igermeyen Ornekler yiliksek miktarlarda U ve
Th icermektedir ve bu orneklerin Th/U oranlart olduk¢a diisiiktiir. Diger taraftan, zeolitik
orneklerdeki uranyum miktarlar1 zeolit icermeyen 6rneklerden belirgin bir sekilde daha azdir
ve dolayisiyla Th/U oranlar1 zeolit icermeyenlerden ¢ok daha yiiksektir. Bu yiiksek Th/U
oranlar zeolitik tiiflerde toryuma kiyasla bir miktar U kaybinin olduguna isaret etmektedir.
Zeolitik alterasyonla iliskili oldugu diisiiniilen U kaybi, ¢alisma alanindaki tiiflerin potansiyel
bir U kaynagi olabilecegini diisiindiirmektedir.

Anahtar kelimeler: uranyum, toryum, tif, alterasyon, Demirci
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Abstract

Uranium (U) and thorium (Th) are naturally occurring radioactive elements. All rocks
contain various amounts of U and Th. However, both U and Th are present in greater
amounts in silicic igneous rocks such as rhyolite and granite than mafic rocks. Also, silicic
volcanic rocks (and their plutonic equivalents) generally contain more U and Th than the
crustal average. This makes them a potential source of U.

In the present study, representative tuff samples collected from the southwestern of Demirci
(Manisa), without regard to their radioactivity in the field, were analyzed for uranium and
thorium. The analyses results show that nearly all of the tuff samples contain U and Th in
concentration above the crustal average. This is probably caused by silicic and also alkaline
composition of the tuffs. However, the abundances of U and Th in the tuffs which most of them
have undergone zeolitic alteration, are quite variable. Zeolite-free samples have high U and
Th contents and their Th/U ratio is low. On the other hand, zeolitic samples have U contents,
noticeably lower than those zeolit-free samples and thereby, the Th/U ratios are much higher
than zeolit-free ones. The higher Th/U ratios indicate a relative loss of U with respect to Th.
The loss of U, which is probably related to zeolitic alteration, suggests that the tuffs in the
study area may have been a potential source of U.

Keywords: uranium, thorium, tuff, alteration, Demirci
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Bu bildiri 6zii, Kola Yarimadasinda, Murmansk bolgesinde, Apatity kasabasindaki Rusya
Federasyonu Rusya Bilimler Akademisi Kola Bilim Merkezi Jeoloji Enstitiisi’ne (Gl KSC
RAS) yapilan teknik gezi ¢ergevesinde hazirlanmistir.

Baltik Kalkanindaki (Fenno-iskandinavya), Kola Yarimadasinda Arkeen (2.5-3.0 Ga) yash
tonalit-trondjemit-granitik (TTG) gnayslar yaygin olarak bulunur. Paleoproterozoyik’te biiyiik
manto sorgucu Arkeen kratonun riftlesmesine ve par¢alanmasina neden olmustur. Pechenga—
Imandra—Verzuga (P1V) paleorifti boyunca volkano-sedimanter rift basenleri olusmus ve
Neoarkeen yash alt kabugun altina lapolit-tipi ya da tabakali mafik-ultramafik intriizyonlar
yerlesmistir. Ultramafik intriizyonlar piroksenit, peridotit ve plajiyoklazli peridotit olarak
bulunurken tabakali mafik intriizyonlar gabro, gabronorit ve anortozit seklindedir. Cu—Ni-Ti-
Cr ve PGE-igeren tabakali mafik-ultramafik intrlizyonlardan U-Pb zirkon ve badeleyit
radyometrik yas verilerinden 2.52-2.39 Ga elde edilmistir (Bayanova ve dig. 2009). Yazarlar,
radyojenik izotop (Nd-Sr—He) verilerinden mafik-ultramafik magmatizmanin kitasal riftlesme
ile iligkili biiylik manto sorgucundan kaynaklandigini belirtmislerdir.

Paleoproterozoyik’te (~2.4-2.5 Ga) riftlesmenin bir okyanusu gelistirmemesi diisiik agilma
orani ve riftlesen kalkanin yavas hareketi ile agiklanmaktadir (Daly ve dig. 2006 ve icerdigi
atiflar). Plajiyoklash peridotitler ve gabro-anortozit intriizyonlar1 kabuk kalinlagsmasina sebep
olmus, sonrasinda kabukalti mafik-ultramafik kayaclar ylizeylemis ve erozyona maruz
kalmislardir. Boylece, rift-iliskili tabakali intriizyonlar konglomeratik seviyelerle ortiilmiistiir.
Riftlesmenin tekrari, kabuk fragmentlerini kesen ~1.98-2.0 Ga yash a¢ilma ile iliskili dayk
magmatizmasi1 ile izah edilirken, PIV okyanusunun baslangicim1 da isaret etmektedir.
Okyanusal kabuk kayalari MORB-benzeri volkanitlerdir. Okyanusal basenin kapanmasi ile
~1.93-1.91 Ga yash yay magmatizmanin plutonik-volkanik kayaglart olusmustur. Kola
Yarimadasindaki mikrikitalarin PIV kusagi boyunca ¢arpismasi ile farkli yaslarda ve degisik
tektonomagmatik ortama ait kaya blok/dilimlerini iceren ¢arpisma mélanjlar1 bulunmaktadir.
Sonug olarak, Neoarkeen Kenorland Superkitasinin kirilmasi ve riftlesmenin baslamasi ile
Baltitk Kalkaninda LIPs-benzeri (Blyik Magmatik Provensler) manto sorgucundan
kaynaklanan Paleoproterozoyik yasl mafik-ultramafik intriizyonlarin olustugu ve bunun yani
sira kisa omirlii Kizil Deniz-tipi okyanusal basen firiinlerinin varhigi da belirtilmektedir
(Melezhik ve Sturt, 1994).

Anahtar kelimeler: Baltik Kalkani, Kola Yarimadasi, Pechenga-lmandra-Verzuga Kusagi, mafik-ultramafik intriizyonlar,
okyanusal basen
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Abstract

This abstract has been prepared on the basis of a technical trip to the Geological Institute of
the Kola Science Center (Gl KSC RAS) of the Russian Academy of Sciences of the Russian
Federation in Apatity town in the Kola Peninsula, Murmansk region.

Archean (2.5-3.0 Ga) tonalite-trondhjemite-granitic (TTG) gneisses are common in the Baltic
Shield (Fennoscandinavia). In Paleoproterozoic, the large mantle plume led to rifting and
break up of Neoarchaean cratons. Volcano-sedimentary rift basins formed, and lapolite-type
or layered mafic-ultramafic intrusions emplaced underneath the Neoarchean lower crust
along the Pechenga—Imandra—Verzuga (PIV) paleorift. Ultramafic intrusions are pyroxenite,
peridotite and plagioclase bearing peridotite whereas layered mafic intrusions are gabbro,
gabbronorite and anorthosite. Cu-Ni-Ti-Cr and PGE-bearing layered mafic-ultramafic
intrusions yielded 2.52-2.39 Ga as U-Pb zircon and baddeleyite radiometric age data
(Bayanova ve dig. 2009). The authors have reported that mafic-ultramafic magmatism
derived from the large mantle plume associated with intracontinental rifting by radiogenic
isotope (Nd-Sr—He) data.

In Paleoproterozoic (~2.4-2.5 Ga), no development of an ocean by rifting is explained by low
extension rates and slow movement of rifting shield (Daly et al. 2006 and references in there).
Plagioclase-bearing peridotites and gabbro- anorthosite intrusions caused crustal thickening,
followed by their uplift and erosion. Thus, rift-related layered intrusions are covered by
conglomerates. Renewed rifting explained by 1.98-2.0 Ga aged dyke magmatism cutting
crustal fragments indicates the opening of PIV ocean. The oceanic crustal rocks are MORB-
like volcanics. Closing oceanic basin resulted in plutonic-volcanic rocks of arc magmatism in
age of ~1.93-1.91 Ga. The collision-mélanges with rock blocks/slices in different ages and
tectonomagmatic environments are found along the PIV belt by the collision of the
microcontinents of the Kola Peninsula.

In conclusion, the Neoarchean Kenorland Supercontinent is broken and rifting begins, and
the Paleoproterozoic aged mafic-ultramafic intrusions derived from the LIPs-like (Large
Igneous Plumes) mantle plumes in the Baltic Shield, as well as oceanic rocks of short-lived
Red Sea-type oceanic basin (Melezhik and Sturt, 1994).

Key words: Baltic Shield, Kola Peninsula, Pechenga—Imandra—Verzuga Belt, mafic-ultramafic intrusions, oceanic basin
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Sakarya Zonu’nun dogusundaki (KD Tiirkiye) Ge¢ Kretase volkanizmasi iki farkli donemde
olusmustur (Turoniyen-Santoniyen ve Ge¢ Santoniyen-Orta Kampaniyen). Her bir dénem
blylk hacimli mafik (bazaltik-bazaltik andezitik) ve felsik (dasitik-riyolitik) bilesimli kayag
serileriyle temsil edilir. Onceki ¢alismalar, mafik volkanitlerin kaynagnin metasomatize
litosferik manto oldugunu, buna karsin felsik kayaglarin s6z konusu litosferik mantodan
tiireyen ve kismen farklilasan bazaltik ergiyiklerin evrimlesmesiyle daha silisik bir kaynaktan
itibaren olustuklarini géstermistir. Bununla birlikte, s6z konusu iki farkli déneme ait bu mafik
ve felsik kayaglar1 olusturan magmalarin kristallenme kosullart ve derinlikleri hakkinda
herhangi bir bilgi yoktur. Bu eksikligi gidermek i¢in bu calismada fenokristal bilesimleri ve
baz1 termobarometrik hesaplamalar kullanilarak magma rezervuarlarinin basing-sicaklik-
derinlik ve kristallenme kosullar1 ile magma depolama-gelisim sistemi belirlenmeye
calisilmistir. Ana fenokristal fazlarin bilesimlerine gore hesaplanan jeotermobarometrik
veriler, Ge¢ Kretase mafik ve felsik magmalarinin, piiskiirmelerinden kisa bir siire Once
kabugun farkli derinliklerinde meydana gelen depolanma alanlar1 ve kristallenme siirecleri ile
polibarik bir gelisim siirecine maruz kaldiklarin1 géstermistir.

Bu calisma TUBITAK 112Y365 numarali proje tarafindan desteklenmistir.

Anahtar kelimeler: KD Tiirkiye, Ge¢ Kretase, volkanizma, mineral kimyasi, jeotermobarometre
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Abstract

Late Cretaceous volcanic activity of the eastern Sakarya Zone (NE Turkey) that formed in two
different periods (Turonian-Santonian and Late Santonian-Middle Campanian) is represented
by large volume of mafic (basaltic to basaltic andesitic) and felsic (dacitic to rhyolitic) rock
series within each period. Previous studies indicate that metasomatized lithospheric mantle
is suggested to be the source of the mafic volcanics whereas lithospheric mantle-derived
differentiated basaltic melts which experienced with some magmatic processes are suggested
to be the parent melt of the felsic rocks. However, there is no any evidence for crystallization
conditions and depths of these mafic and felsic magmas formed in two different periods. To
answer this question, we have used phenocryst compositions and some thermobarometric
calculations to determine the P-T-D conditions of the magma reservoirs where crystallization
occurred, then have used these data to reconstruct the magma plumbing system.
Geothermobarometric investigation based on mineral chemistry of the main phenocrystal
phases suggests that the late Cretaceous mafic and felsic magmas underwent a polybaric
evolution history, with crystallization processes occurring at different depths of the crust
shortly before their eruptions.

This study was supported by TUBITAK 112Y365 project.

Keywords: NE Turkey, Late Cretaceous, volcanism, mineral chemistry, geothermobarometry
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Dogu Anadolu Platosu, Bitlis-Zagros Kenet Kusagi’nin kuzeyinde tektonik bir zonu temsil
etmektedir. Ust Kretase veya daha yasl ofiyolitik birimler bolgenin temelini olusturmaktadir.
Bolgede genel olarak Mesozoyik Ofiyolitleri disinda, Permiyen yash neritik kiregtaglari,
Paleosen-Eosen yasl filis/molas topluluklari bulunmaktadir. Bu birimler genellikle birbirleri
iizerine itilmis naplar halinde gozlenmektedir. Bu calismada Van Goli dogusunda Kirath
Koyl ve cevresinde yer alan ofiyolitik birimlerin, en alt seviyesinde gozlenen ultramafik
peridotitler iizerinde durulmaktadir.

Bolgede yer alan ultramafik peridotitlerde (dunit, harzburjit) hidrotermal alterasyon ve diisiik
dereceli metamorfizma (yesilsist fasiyesi) etkisi petrografik ve jeokimyasal caligmalarla
yogun bir sekilde gozlenmektedir. Yapilan petrografik ¢alismalarda yaygin olarak talklagma
ve serpantinlesme ile harzburjit ve diinitlerde olivinlerin krizotil ve lizardit minerallerine
dontistimii gozlenmektedir. Ayrica harzburjitler i¢erisinde yer alan ortopiroksenlerde (enstatit)
bastitlesme yaygindir. Bastit minerallerinde deformasyon lamelleri tipik olarak
g6zlenmektedir. Kromit minerallerinde de kismen alterasyon izlerine rastlanmaktadir. Bu
minerallerde yaygin olarak izlenen ¢ek-ayir (pull-apart) yapilari bulunmaktadir.

Jeokimyasal olarak ultramafik peridotitlerde diisiik silis (%36,93-%43,23) ve yuksek MgO
(32,17-35,64) degerleri belirlenmistir. Buna ek olarak ateste kayip degerleri de (%12,8-
%15,5) alterasyonu isaret etmektedir. Ultramafik peridotitler jeokimyasal olarak abisal
peridotit olarak isimlendirilirken, ilksel mantoya oranla asir1 derece tliketildikleri
belirlenmistir. CaO, MnO, Ba, Co gibi elementlerin MgO ile negatif bir korelasyon sunmalari
orto- ve klino piroksenlerin azalmasini desteklerken, Ni ve Mg deki pozitif korelasyon olivin
mineralinin artigin1 ortaya koymaktadir. Elde edilen bu veriler ultramafik peridotitlerdeki
tlketilmislik derecesinin bir gostergesidir.

Anahtar kelimeler: Dogu Anadolu, Mesozoyik Ofiyolitleri, ultramafik peridotit, alterasyon, ilksel manto
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Abstract

Eastern Anatolian Plateau represents a tectonic zone located on the north of Bitlis Zagros
Suture Belt. Basement of the region is formed by the Upper Cretaceous and older aged
ophiolitic rocks. Neritic Permian limestones and Paleocene-Eocene flysch and molasse are
also located in the region with the Mesozoic ophiolites. These rocks are observed as
overlapping nappes. In this study, we emphasize the ultramaphic peridotites located on the
bottom level of the Kiratli ophiolites at the east of Lake Van.

Hydrothermal alteration and low degree metamorphism (green-schist facies) effect are
intensely observed on the ultramafic peridotites (dunite, harzburgite) of the region with
petrographical and geochemical studies. Talc formation and serpentinization, and alteration
of the olivine minerals inside of the harzburgite and dunite, to chrysotile and lizardite
minerals are extensively observed with petrographic studies. Bastitization of orthopyroxene
minerals(enstatite) in harzburgites are also extensive. Deformation lamellae are typically
observed in bastite minerals. Chromite minerals are partially altered and they show pull-
apart structures.

Low Si (%36,93-%43,23) and high MgO (32,17-35,64) values are geochemically obtained
from the ultramaphic peridotites. Additionally, the LOI values (%12,8-%15,5) are shown the
alteration. Ultramaphic peridotites are geochemically named as abyssal peridotite and they
extremely depleted comparing with primitive mantle. Negative correlation of some elements
(CaO, MnO, Ba, Co) with MgO supports the decreasing of ortho- and clino pyroxene, while
the positive correlation of Ni and Mg supports the increasing of the olivine mineral. All these
data are indicator of depletion degree of the ultramafic peridotites.

Keywords: Eastern Anatolia, Mesozoic Ophiolites, ultramafic peridotite, alteration, primitive mantle
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Dogu Pontidler’deki Jura volkano-stratigrafinin goézlenebilece§i en 1iyi yerlerden biri
Giimiishane-Torul-Ikisu bolgesidir. Yitim iliskili volkanizmanimn tabaninda yastik bazaltlar
bulunur. Bu seviyenin {izerine piroklastik ve kirmizi renkli radyolarit igeren merceksi
tabakalar iceren masif, bosluklu bazaltlar gelir. Bu volkanik seri, baz1 yerlerde dayk ve bazi
yerlerde stok olarak iri plajiyoklaz fenokristalleri i¢eren andezitlerle kesilmistir. Volkanik
serinin iist kisminda, yaklagik 10 metre kalinliga sahip bresler ve iizerine gelen koyu renkli
kirintili-agik renkli kirmntili ardalanmali tortullar bulunur. Bu seviye Berdiga Kirectaslarina
uyumlu olarak geger. Bu calismada, Jura yash volkanik kayaglarin, olusumundan sonra
gecirmis oldugu diistik sicaklik diistik basing degisiklikleri tartisilmastir.

Mikroskobik olarak, bazaltlar ¢ogunlukla mikrolitik, mikrolitik-porfirik ve intersertal dokular
gosterirler. Bu kayaglardaki plajiyoklaslar kismen veya tamamen albitlesmistir. Piroksenler
cogunlukla altere, nadiren taze olarak goriiliir. Mikroskobik, XRD ve mikroprob ¢alismalari,
bu volkaniklerde laumontit, hoylandit, prehnit, pumpelleyit, klorit, klinozoisit, sfen, K-
feldispat, kalsit/dolomit ve ikincil kuvars mineralleri gibi alterasyon minerallerinin gelistigini
gostermistir. Volkanik kayaclar Ust Jura’dan Eosen’e kadar gegen zamanda gdmiilmeye
baslamis ve yaklasik 4000 ila 4500 m ¢okel kalinlig altinda kalmistir. Ayrica, Ust Kretase ve
Eosen granitoyidleri tarafindan yer yer dokanak metamorfizmasina maruz kalmistir.
GoOmiilme ve dokanak metamorfizmanin etkileri, volkanik kayaclarin olusumlari sirasinda
maruz kaldiklar1 deniz suyunun degisimini goOsteren mineralojik verileri kismen veya
tamamen yok etmistir. Bununla birlikte, volkanitlerin ®Sr/*®Sr izotop oranlar1 (0.70462-
0.70611) deniz suyu alterasyonunu gostermektedir. Klorit mineral kimyasindan yapilan
jeotermometre ¢aligmalari, gomiilme sirasinda sicakligin 250°C’nin iizerine c¢iktigin
gostermektedir. Volkanitlerin iizerinde yer alan Berdiga Formasyonu'ndaki baz1 dolomitlerin
olusum sicakliklar1 da bu verileri desteklemektedir. Volkanitlerin iizerine gelen tortulardan,
litostatik basincin 1.5 kilobara kadar arttig1 tahmin edilmektedir.

Anahtar kelimeler: KD Tiirkiye, Dogu Pontidler, yitim volkanizmasi, Jura, diisiik T-P metamorfizmasi
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Abstract

One of the best places where the Jurassic volcano-stratigraphy in the Eastern Pontides can be
observed is the Giimiishane-Torul-Ikisu region. Pillow basalts are found at the base of the
arc-related volcanism. Pillow basalts are covered by massive, voided basalts with lenticular
beds containing pyroclastic and red colored radiolarite. This volcanic series was interrupted
by andesites containing dykes in some places and large plagioclase phenocrysts as stock in
some places. On the upper part of the volcanic series are breccias with a thickness of about
10 meters and dark colored crinkle-light colored alternating sediments on them. This level is
compatible with the Berdiga Limestones. In this study, low-temperature low-pressure changes
that have occurred since the formation of Jurassic volcanic rocks are discussed.

Microscopically, basalts show mostly microlitic, microlitic-porphyric, and enterertal textures.
The plagioclases in these rocks are partly or completely albitized. Pyroxenes are mostly
altere, fresh pyroxene is rarely observed. Microscopic, XRD and microprobe studies have
shown that alteration minerals such as laumontite, heulantite, prehnite, pumpelyite, chlorite,
clinozoicide, sphene, K-feldspar, calcite/dolomite and secondary quartz minerals have
developed in those volcanics. The volcanics started to be buried from the Upper Jurassic to
Eocene time and remained under sediments of about 4000 to 4500 m thickness and were
subjected to contact metamorphism by Upper Cretaceous and Eocene granitoids. The effects
of burial and contact metamorphism partially or completely overlapped the mineralogical
data showing the alteration of seawater in the volcanic rocks. However, the 'Sr/®Sr isotope
ratios (0.70462 to 0.70611) show clearly seawater alteration. Geothermometer studies
carried out from chlorite mineral chemistry indicate that the temperature rises above 250° C
during burial. Formation temperatures of the some dolomites in the Berdiga Formation
overlying the volcanics also support this data. It is estimated that the pressure has increased
up to 1.5 kilobars from the overburden deposits.

Keywords: NE Turkey, eastern Pondides, arc-volcanism, Jurssic, low T-P metamorphism
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Kavuklu (Ulukigla-Nigde) bolgesinde Paleosen yasli Ulukisla formasyonu igerisinde genis
yayilimlar sunan deniztabani volkanizmasi {riinii olan yastik lav iirlinii bazaltik kayaclar
yiizeylenmektedir. Yastik lavlar kiiresel, bombeli veya boru seklinde loblardan olusmakta,
merkezden dis kesimlere dogru 1sinsal olarak gelismis ¢atlaklar veya sogan kabugunu andiran
yapilar sunmaktadir. Yastik lav loblarinda dis yiizeyinde yogun, merkeze dogru azalan
bicimde alterasyon gozlenmektedir. Bu calismada, yastik yapili lav goriiniimlii bazaltik
kayaclarin mineralojik-petrografik ozellikleri ve deniz suyu-volkanik kayag¢ etkilesiminden
kaynaklanan alterasyon oOzelliklerinin incelenmesi amac¢lanmistir. Bu kapsamda, dokusal
(optik ve elektron mikroskop), mineralojik (X-iginlar1 kirinimi-XRD) ve kimyasal (X-1sinlar1
floresans  spektrometresi-XRF) incelemeler  gergeklestirilmistir.  Optik  mikroskop
incelemelerine gore, alterasyonun yaygin oldugu orneklerde ¢atlak ve bosluk ve/veya gbzenek
dolgusu bi¢ciminde ¢ogunlukla klorit, daha az da biyotit olmak iizere fillosilikat olusumlari
gozlenmistir. Kloritler yer yer ferromagnezyen minerallerini tiimiiyle ornatmislardir. Catlak
ve gozenek dolgusu biciminde g6zlenen karbonat ve kuvars mineralleri filosilikatlardan sonra
gelisen son evre alterasyon drlnlerini temsil etmektedir. XRD kil fraksiyonu incelemeleri
fillosilikat minerallerinin klorit, karisik tabakali klorit-smektit (C-S, korensit) ve
illit/mikalardan olustugunu gdstermistir. Fillosilikat birlikteliklerini klorit, Klorit + C-S, klorit
+ illit, klorit = C-S # illit olusturmaktadir. Taramal1 elektron mikroskop (SEM) verilerine gore
Kloritler 2-10 um boyutlu, fleks bigimli topluluklar seklinde gelismistir. Elde edilen bulgular,
yastik yapili bazaltlarin deniz tabanina yayilimi ve bunu izleyen dénemde volkanik kayag-
deniz suyu etkilesimi sonucu Fe ve Mg igerigi yiiksek magmatik bilesenlerden itibaren Fe ve
Mg igerigi yiiksek (trioktahedral) fillosilikat minerallerinin gelistigini gostermistir. Daha
sonraki evreyi temsil eden ¢atlak/gdzenek dolgusu karbonat mineralleri bazaltik kayaglarin
denizel ortamda bulunmalartyla iligkili géziikmektedir.

Anahtar Kelimler: Yastik lav, bazaltik volkanizma, alterasyon, fillosilikat
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Abstract

Within the Paleocene Ulukisla formation in the Kavuklu (Ulukisla-Nigde) region, basaltic
rocks which are products of pillow lavas that formed during marine volcanism are widely
exposed. Pillow lavas consist of spherical, bulbous or tubular lobes, and they have structures
that resemble cracks or onion crust that develop radially from the core to the outer parts. In
the pillow lava lobes, an intense alteration is usually observed on the outer surface with a
decreasing alteration trend towards the core. In this study, mineralogical-petrographic
properties of basaltic rocks with pillow-shaped lava-like appearance and alteration
properties of volcanic rocks influenced by seawater interaction were investigated. The
textural properties were determined using optical and scanning electron microscope (SEM),
mineralogical (X-ray diffraction-XRD), and chemical (X-ray fluorescence spectrometry-XRF).
According to the optical microscope studies, phyllosilicate occurrences, mostly chlorite and
less biotite, in the form of cracks and voids and/or pore fills were observed in the samples
where alteration was common. Chlorites have completely substituted ferromagnesian
minerals in places. The carbonate and quartz minerals observed in the form of cracks and
pore fills represent the last phase of alteration products that developed after phyllosilicates.
XRD clay fraction studies have shown that phyllosilicate minerals are composed of chlorite,
mixed bedded chlorite-smectite (C-S, corrensite), and illite/mica. Phyllosilicate associations
consist of chlorite, chlorite + C-S, chlorite # illite, and chlorite + C-S + illite. SEM results
revealed that chlorites were characterized by 2-10 um size, flakes shaped communities. The
findings showed that the pillow-structured basalts developed at the seafloor and the
subsequent Fe-Mg contents of the marine volcanic rocks developed from the high magmatic
components of Fe and Mg (trioctahedral) of the phyllosilicate minerals. The fracture / pore-
filling carbonate minerals representing the later stage seem to be related to the presence of
basaltic rocks in the marine environment.

Keywords: pillow lava, basaltic volcanism, alteration, phyllosilicate
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Nigde ilinin kuzeybatisinda Geg¢ Neojen-Kuvaterner yasl Nigde Volkanik Kompleksine ait
Erken-Ge¢ Pliyosen yagh piroklastik akma cokelleri, piroksen-olivinli bazalt, piroksenli
bazaltik andezit, andezit ve dasit dayklarindan olusan Melendiz volkanitleri igerisinde
hidrotermal alterasyon zonlar1 gozlenmektedir. Piroklastik ve lav {irlinlerinin etkileyen
alterasyon beyaz-sarimsi beyaz renkli silis ve kil minerallerinde zengin olusumlara neden
olmustur. Bu g¢alismada alterasyon zonlarmin mineralojik-petrografik ve jeokimyasal
ozelliklerinin incelenerek alterasyon tiirli ve kosullarinin belirlenmesi amaglanmistir. Bu
kapsamda alterasyon zonlarindan alinan ornekler iizerinde optik ve elektron mikroskop, X-
isinlart kinmmmi  (XRD) ve X-isinlart fliioresans  spektrometresi (XRF) incelemeleri
gerceklestirilmistir. Hidrotermal alterasyon iirlinii 6rnekler baslica silis (kuvars, kristobalit,
opal-CT), kil (smektit, kaolinit), sulfat (alinit) ve demir oksit-hidroksit (hematit,
gOtit/limonit) mineralleri icermektedir. Yaygin gozlenen mineral birliktelikleri opal-CT +
kristobalit, kuvars + kristobalit, smektit + kaolinit + kristobalit, kaolinit + altnit, altnit +
kuvars ve hematit + gotit/limonit olup, bazi ornekler saf veya safa yakin simektit ve
kaolinitten olusmaktadir. Simektitler dioktahedral bilesimli (dgso < 1.50 A) olup, ¢ogunlukla
bozusmus piroklastik kayaclarin gozeneklerinde, daha az da feldspatlari ornatmis bigcimde
g6zlenmektedir. Kaolin grubu mineraller kaolinit 1A (1-tabakali anorthic/triklinik) politipiyle
temsil edilmekte olup, gbzenek dolgusu biciminde timiyle neoformasyon uriini olarak
olusmustur. Kaolin grubu mineraller tiip bicimli morfolojiye sahip halloysitlerle de temsil
edilmektedir. Alinitler bozusmus piroklastik kayaclarda catlak dolgusu ve gozenekleri
cevreler bicimde iri-taneli (100 um) yass1 prizmatik kristaller ve gézenek dolgusu bigiminde
ince taneli (20 pum) cubuksu prizmatik topluluklar seklinde gozlenmektedir. Mineral
birliktelikleri hidrotermal alterasyonun asidik ortamda (pH <5) ve diisiik sicaklik (<200 °C)
kosullarinda (arjilik alterasyon) meydana geldigini gostermektedir. Farkli tane boyutlu
alinitlerin ~ varligi  hidrotermal c¢ozeltilerin sogumasiyla Dbirlikte birbirini  izleyen
kristallesmelerin kaniti olarak degerlendirilmistir. Saf smektit, kaolinit ve aliinitler,
hidrotermal c¢ozeltilerin kokeni ve alterasyonun yasinin belirlenmesi agisindan potansiyel
niteligindedir. Simektit ve 6zellikle kaolin minerallerince zengin (SiO2: % 47-59, Al,O3: %
17-28) asir1 killi alterasyon firiinlerin gelismesi bdlge i¢in onemli bir endiistriyel hammadde
potansiyeli olusturmaktadir.

Anahtar kelimeler: Nigde Volkanik Kompleksi, Hidrotermal alterasyon, Kil/fillosilikat, Mineraloji, Jeokimya
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Abstract

In the north-western part of Nigde, the hydrothermal alteration zones are observed in Early-
Late Pliocene Melendiz volcanics belonging to Late Neogene-Quaternary aged Nigde
Volcanic Complex, composed of pyroclastic flow deposits, pyroxene-olivine basalt, pyroxene
basaltic andesite, andesite and dacite dykes. The alteration affected the pyroclastic and lava
products and caused the white-yellowish white colored silica- and clay mineral-rich
occurrences. In this study, it is aimed to determine the alteration types and conditions by
investigating of the mineralogical-petrographic and geochemical properties of the alteration
zones. In this context, the optical and electron microscope, X-ray diffraction (XRD) and X-ray
fluorescence spectrometry (XRF) studies were carried out on samples taken from the
alteration zones. Hydrothermally altered samples include silica (quartz, cristobalite, opal-
CT), clay (smectite, kaolinite), sulfate (alunite) and iron oxide-hydroxide (hematite, goethite /
limonite) minerals. The most common mineral assemblages are opal-CT + cristobalite, quartz
+ cristobalite, smectite + kaolinite + cristobalite, kaolinite + alunite, alunite + quartz and
hematite + goethite / limonite. Some examples are made of pure or near-pure smectite and
kaolinite. Smectites have dioctohedral composition (dgso <1.50 A), and mostly observed in the
pores of the altered pyroclastic rocks, and rarely developed in the feldspars. The kaolin group
minerals are represented by kaolinite 1A (1-layer anorthic / triclinic) and formed as a pore-
filling product as neoformation products. Kaolin group minerals are also represented by
halloysites with tubular morphologies. Alunites are observed as coarse-grained (100 um)
flaty prismatic crystals and fine-grained (20 um) rod-like prismatic assemblages as pore-
filling of cracks and surrounding of outer boundaries of pores in the altered pyroclastic
rocks. Mineral associations suggest that the hydrothermal alteration was occurred in acidic
(pH <5) and low temperature (<200 °C) (argillic alteration) conditions. The presence of
different grain size alunites has been evaluated as an evidence of successive crystallization
together with the cooling of hydrothermal solutions. The pure smectite, kaolinite and alunite
constitute an important potential for determining origin of the hydrothermal solutions and the
age of the alteration, respectively. The development of clayey alteration as smectite- and
especially kaolin-rich products (SiO,: 47-59%, Al,O3: 17-28%) are made an important
industrial raw material potential for the region.

Keywords: Nigde Volcanic Complex, Hydrothermal Alteration, Clay/phyllosilicate, Mineralogy, Geochemistry
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Neojen-Kuvaterner araliginda Orta Anadolu’da bir¢ok polijenetik (stratovolkanlart ve
kalderalar) ve monojenetik (maarlar ve koniler) volkanik merkez olusmustur. Plio-Kuvaterner
déneminde aktif olan, Kii¢iik Hasandag ve Kegiboyduran stratovolkanlari da bunlardan
ikisidir. Bu c¢alismada yiizey ve 3S Kale Enerji Uretim A.S. sirketine ait arastirma
kuyusundan alman sondaj logu wverileri ile Kiiciik Hasandag ile Kegiboyduran
stratovolkanlarinin volkanik ge¢misi anlasilmaya calisilmistir. Sondaj verileri sedimanter
kayaglar (~500m) ve volkanik (~1112m) iiriinlerden olugsmaktadir. Log verilerine gore istifin
tabani sedimanter kayaclar ile baslamaktadir. Kirectasi, marn, konglomera ve kumtasinin
farkli kalinliklarda ardalanmasiyla olusan sedimanter kayagclar istifte yukari dogru dereceli
olarak epiklastik kayaclara gegmektedir. Volkanizma pliniye-sub-pliniyen tiirii patlayici
karakterli baglayarak felsik iirlinler (kiil, kiil-lapilli yagma) meydana getirmistir. Volkanik
istifte 7 farkli lav faz1 6 farkli piroklastik tirlinle ayrilmaktadir. Lav dizisi Hasandag in tirettigi
bazalt-andezit lavlar ile baslar, Kegiboyduran’in andezit-dasit lavlari ile devam eder. Istifte
iiste dogru Kiigiik Hasandag’in bazaltik andezit-bazalt ve bazaltik andezit- andezit tiirii lavlar
ve Kegiboyduran’in andezit dasit lavlar1 gdzlenmektedir. inceleme alanindaki volkanizmanin
son {lrlinleri Kiigiik Hasandag’in olivinli bazalt ile temsil edilmektedir. Volkanik istif
icerisindeki piroklastik iirtinler yagis ve akma (soguk ve sicak) birimlerinden olugmaktadir.
Yuzeyde gozlenen ignimbiritler basilma gdstermemekte olup yiizey altindakiler diisiik-orta
basilma gostermektedir. Yiizeydeki ignimbiritlerin kalinlig1 yaklasik olarak 600m’e ulasirken,
yiizey altindakilerin kalinligi yaklasik olarak 200m’dir. Toplanan verilere gore bolgedeki
volkanizma kl, kul-lapilli yagis birimleri ile temsil edilen patlamali volkanizma ile baslamig
daha sonra genis alanlara yayilim gosteren olivinli bazaltlar1 lireten efiizif patlamalar ile son
bulmustur. Volkanik aktivite boyunca efiizif ve eksplosif aktiviteler birbirlerini farkli faz
araliklarinda tekrar etmistir.

Anahtar kelimeler: Orta Anadolu, Kiigiik Hasandag, Keg¢iboyduran, Volkanizma, Sondaj verisi
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Abstract

The Neogene and Quaternary volcanism in Central Anatolia produced several polygenetic
(e.g., stratovolcanoes, calderas) and monogenetic (e.g., maars, cones) volcanic centers. Small
Mt. Hasan and Keciboyduran stratovolcanoes are two of them that were activated in Plio-
Quaternary period. In this study, we present the surface and drilling data, which were taken
from the research well of 3S Kale Energy Production INC., in order to understand volcanic
history of Small Mt. Hasan and Kegiboyduran stratovolcanoes. The well log data consist of
sedimentary rocks (~500m) and volcanic products (~1112m). According to log data, the
basement rock is represented by sedimentary rocks. They are formed by limestone, marl,
conglomerate and sandstone which are altering in different intervals in the sequence. The
sedimentary rocks progressively passed into the epiclastic rocks towards to upper part of the
sequence. The volcanic sequence began with the explosive (plinian-sub-plinian) character
and produced felsic products (ash fall and ash-lapilli fall out). Also, it can be divided in 7
lava phases with 6 pyroclastic units. The lava phases started with basaltic-andesite lavas
which were produced by Mt. Hasan, and endured andesite-dacite lavas of Kegiboyduran.
Following that basaltic andesite-basalt and basaltic andesite-andesite lavas producing by
Small Mt. Hasan and Kegiboyduran andesite-dacite lavas. Small Mt. Hasan’s olivine basalt
lavas represented by the last volcanic products in the study region. The pyroclastic products
are comprised falls and flows (hot and cold) units. The surface ignimbrites are non-welded,
whereas subsurface ignimbrites display low to middle degree welded and both of them have
huge thickness, ~200m and ~600m respectively. Collectively, the volcanism in the study area
began with explosive character which produced ash, ash-lapilli fall units and finished by
effusive character which come up with olivine basaltic lava flows covering large area, also
explosive and effusive volcanism were repeating in various phases in Plio-Quaternary period.

Keywords: Central Anatolia, Small Mt. Hasan, Kegiboyduran, Volcanism, Drilling Data
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Onemli petrol ve dogal gaz yataklarina sahip olan Azerbaycan’da ayn1 zamanda ekonomik
altin, demir, bakir ve civa gibi pek ¢ok metalik maden yatagi da yer almaktadir. Bu ¢aligmada
Gence’nin (Bat1 Azerbaycan) 50 km batisindaki Sahdag Siradaglari’nin kuzeybati yamacinda
ve Gedebey’in kuzeybatisinda bulunana en 6nemli altin bakir yataklarindan biri olan Gedebey
(Bat1 Azerbaycan) altin-bakir yataginin jeolojik, mineralojik ve petrografik 6zelliklerinin
aciklanmas1 amaglanmistir.

Gedebey altin-bakir yatagi, Pakistan'dan, iran, Azerbaycan, Giircistan ve Tiirkiye'ye kadar
uzanan, diinyanin énemli altin ve bakir provenslerinden biri olan Tetis Tektonik Kusagi'nin
Kiigiik Kafkaslar bolgesinde yer almaktadir. Bakir islemeciliginin antik alanlarindan biri
olarak bilinen Kiigiik Kafkasya'nin Azerbeycan boliimiinde basta Gedebey olmak iizere
Alaverdi, Samlik, Mishana, Zengezur ve Senerdere bolgeleri gibi sayisiz antik bakir
madenlerinde bakir cevherlerinin yeniden isleme faaliyetleri siirdiiriilmektedir. Gedebey’de
madencilik faaliyetleri 2000 yil kadar oOnce baslamis ve zengin bakir zuhurlar ilk
yerlesimcilerden sonra donem dénem el degistirerek Osmanli, iran ve Azerbaycan Hanliklar
tarafindan isletilmistir. Azerbaycan bagimsizligin1 kazandiktan sonra (1991) Gedebey altin -
bakir yatagin isletmesi AIMC (Azerbaycan Uluslararas1 Maden Sirketi) sirketine ge¢mis ve
AIMC’nin yaptig1 galismalardan sonra iiretim baslamis yillik ortalama 60.000 ons altin
iretimi gerceklestirmistir. Bolgede yapilan calismalara gore % 0.36 Cu, 1.44 g/t Au ve 13.95
g/t Ag degerine sahip 19.2 milyon tonluk baska bir rezerv belirlenmistir.

Bolgede degisik yas ve bilesimli magmatik kayaglar ve kirilmalarla karmasiklagsmis Orta ve
Ust Jura tortullar1 yer almaktadir. Bélgedeki en yaygin kayaglar Orta Jura (Dogger) yash
kayagclar olup az oranda Geg Jura (Malm) yash kayacglar1 da vardir. Gedebey maden yataginin
cevresi ve 0zellikle Semkir antiklinalinin tektonik yapisi nedeniyle ¢ok karmasik olup bolgede
gerceklesen magmatik faaliyetler de Bajosiyen, Batoniyen ve Ge¢ Jura olmak dzere (¢
asamada ger¢eklesmistir. Gedebey’de eski bir volkanojenik masif siilfid (VMS) yatagi ve
daha geng bir porfir stogu olmak iizere iki farkli tipte mineralizasyon vardir. Baslica cevher
mineralleri kalkopirit, sfalerit, kovellin, kalkozin, galenit, arsenopirit ve yaygin piritlerdir.
Baslica gang mineralleri ise feldispat, muskovit ve andalusit ile birlikte az miktarda barit ve
demir hidroksitlerdir. Altin ve giimiis ise nabit Au ve Ag, elektrum, petzit (AgsAuTe;) ve
akantit gibi stlfidli cevher ve gotit igindeki kriptokristalen altin olmak iizere iki ana formda
bulunmaktadir. Siilfidli cevher i¢inde en yiiksek Au konsantrasyonlari arsenopirit (40 ppm) ve
kovellindedir (9 ppm).

Anahtar kelimeler: Altin, Azerbaycan, Bakir, Gedebey, Plaser, Hidrotermal alterasyon
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Abstract

Azerbaijan, which has important oil and natural gas deposits, also has many metallic mineral
deposits such as economic gold, iron, copper and mercury. In this study, geological,
mineralogical and petrographic features of Gedebey (West Azerbaijan) gold-copper bed
which is one of the most important golden copper deposits in the northwest slope of Sahdag
Range, 50 km west of Gence (West Azerbaijan) and northwest of Gedebey were aimed.

Gedebey gold-copper deposit, Pakistan, Iran, Azerbaijan, Georgia and extending to Turkey,
which is one of the world's major gold and copper Tethyan Tectonic Belt province is located
in the Lesser Caucasus region. Copper ores are being reprocessed in numerous ancient
copper mines such as Gedebey, Alaverdi, Samlik, Mishana, Zengezur and Senerdere regions
in the Azerbaijan region of Kiiglik Caucasus, which is known as one of the ancient areas of
copper processing. The mining activities in Gedebey started about 2000 years ago and the
rich copper deposits were operated by the Ottoman, Iranian and Azerbaijani cemeteries,
changing hands after the first settlers. After gaining independence from Azerbaijan (1991)
Gedebey went to AIMC (Azerbaijan International Mining Company), a company of Gedebey
gold-copper bed, and produced an average annual production of 60.000 ounces of gold which
was started after the work of AIMC. According to studies conducted in the region another
reserve of 19.2 million tons with 0.36% Cu, 1.44 g/t Au and 13.95 g / t Ag was determined.

The region is composed of different age and compositional magmatic rocks and Middle and
Upper Jurassic sediments which are complicated with fractures. The most common rocks in
the region are the Middle Jurassic (Dogger) aged rocks and the Late Jurassic (Malm) aged
rocks. Gedebey mineralization is very complicated due to the tectonic structure of the
anticline of the Semkir anticline, and the magmatic activities taking place in the region have
occurred in three stages, namely Bajocian, Batonian and Late Jurassic. There are two
different types of mineralization in Gedebey: an old volcanogenic massive sulfide (VMS)
deposit and a younger porphyry deposit. The main ore minerals are chalcopyrite, sphalerite,
covellite, chalcocite, galena, arsenopyrite and common pyrite. The major gangue minerals
are feldspar, muscovite and andalusite, together with a small amount of barite and iron
hydroxides. Gold and silver are available in two main forms: sulphide ore such as noble Au
and Ag, electrum, petzite (AgsAuTe,) and acantite, and cryptocrystalline gold in goethite. The
highest Au concentrations in the sulfide ore are arsenopyrite (40 ppm) and covellite (9 ppm).

Keywords: Gold, Azerbaijan, Copper, Gedebey, Plaser, Hydrothermal alteration
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Niifus ve ekonomik etkinlik bakimindan iilkemizin 6nemli sehirlerinden olan Gaziantep ve
ilgeleri ozellikle kuzey kesiminde ylizey sularmin yetersizligi nedeniyle yogun olarak
yeralsuyu kaynaklarina bagimlidir. Bolgede basta tarim olmak iizere endiistriyel ve evsel
kullannom amaciyla sik¢a bagvurulan yeraltisu kaynaklarinin bu yogun isletimden ve arazi
kullanim sekillerinden olumsuz sekilde etkilenmesi s6z konusudur. S6z konusu etkilerin
belirlenmesi hem hidrojeolojik sistemin anlagilmasi hem de yeraltisularindan saglikli ve
strdiiriilebilir  sekilde faydalanilmasi amaciyla hidrojeokimyasal incelemelere ihtiyag
duyulmaktadir. Bu amacla Antep kent merkezi ve ilgelerinde yeraltisuyu Orneklemeleri
gerceklestirilmistir. Calisma kapsaminda olusturulan hidrojeolojik haritaya gore bolgede
yeraltisuyu akim yonii KKB’dan GD’ya dogrudur. Hidrojeokimyasal incelemeler 1s18inda
caligma alaninda yeraltisuyu kalitesi ve kimyasini etkileyen faktorler saptanmistir. Buna
Islahiye 6rnekleri Mg-HCOj3 smifinda iken diger 6rnekler ise Ca-HCO3 sinifinda yer almakla
birlikte nispeten Mg bakimindan da zenginlesmeler goriilmektedir. Bu durum dogrudan
jeolojik faktorlerle ilgilidir. Islahiye bélgesi ofiyolitik birimlerin yiizeylendigi bolge olarak
caligma alanindaki diger bolgelerden ayrilmaktadir. Calisma alanin diger kesimlerinde
gozlenen Mg zenginlesmeleri ise dolomitik kiregtaglar1 ve bazaltlarla iliskilendirilmistir. Mg-
Cl diyagramindaki diisiik pozitif korelasyon bu yorumu desteklemektedir. Gibbs diyagramina
gore sularin tamaminin kimyasal karakterinin olusmasinda su-kaya¢ etkilesimi baskindir.
Sulardaki NO3; miktarinin alansal dagilimina bakildiginda ova bolgesinde NO3z degerlerinin
artig gosterdigi ve Ozellikle tarimsal arazi kullanimin yaygi oldugu Nizip bolgesinde NO3
derisimlerinin 30 mg/lI’nin lizerine ¢iktig1 goriilmektedir. Stokiyometrik hesaplamalara gore
caligma alaninda sularin Ca-HCOj; karakterli olmasi NOj taginimini hizlandirici yonde rol
oynamaktadir.

Anahtar kelimeler: Gaziantep, Hidrojeoloji, Hidrojeokimya, Nitrat kirliligi, Stokiyometri
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Abstract

Gaziantep, which is one of the most important cities of Turkey in terms of population and
economic efficiency, and its districts depend heavily on soil resources due to lack of surface
water especially in the northern part. Groundwater resources, which are frequently used for
industrial and domestic use in the region, are affected negatively by this intensive operation
and land use patterns. Hydrogeochemical investigations are needed to determine these
impacts both in terms of understanding the hydrogeological system and to utilize the
groundwater in a healthy and sustainable way. For this purpose, groundwater sampling was
carried out in the city center and districts of Antep. According to the hydrogeological map
formed within the scope of the study, the direction of groundwater flow is from NNW to SSE.
In the light of hydrogeochemical investigations, factors affecting groundwater quality and
chemistry were determined in the study area. The samples of Islahiye are Mg-HCO;3 class
whereas the other samples are Ca-HCOj3; class and they are relatively rich in Mg. This is
directly related to geological factors. The Islahiye region differs from the other regions in the
study area as the area where the ophiolitic units are exposed. Mg enrichments observed in the
other parts of the study area have been associated with dolomitic limestones and basalts. The
low positive correlation in the Mg-Cl diagram supports this interpretation. According to
Gibbs diagram, water-rock interaction is dominant in the formation of the chemical character
of all waters. When the distribution of NO3 amount in water is examined, it is seen that NO3
values increase in plain region and NO3; concentrations exceed 30 mg/l in Nizip region where
especially agricultural land use is widespread. According to stoichiometric calculations, Ca-
HCO; character of water in the study area plays an important role in accelerating NO3
transport.

Keywords: Gaziantep, Hydrogeology, Hydrogeochemistry, Nitrate pollution, Stockiometry
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Yer alti suyu, dogal ve antropojenik faaliyetlerin yogunlugu nedeniyle kademeli olarak
tiikenmekte ve kirlenmektedir. Bu ¢aligmanin amaci Nigde ve civarmin yer alti sularinin su
kalitesi ve kirlilik agisindan incelenmesidir. Bu amagla Nigde civarinda 2016 yili ilkbahar ve
sonbahar mevsimlerinde toplam 37 adet kuyu ve kaynak suyu orneklenmistir. Elde edilen
orneklerin hidrojeokimya, kararli ve radyojenik izotop igerikleri tespit edilmis, sonuclar ¢cok
degiskenli istatistik yontemler kullanilarak analiz edilmistir. Nigde bolgesindeki yeraltt
sularinin majér iyon bolluklari sirasiyla Ca?* > Na* > Mg?* > K* ve HCO3 > CO3* > SO,*
> NOjz > CI olarak belirlenmistir. Bolgedeki karbonat kayaglarin baskin olmasinin bir
yansimasi olarak baskin su tiirleri ise, Ca-CO3-SO4-HCOg tiplerindedir. Hesaplanan toplam
metal kirliligi yiikiinli ana kirletici olarak etkileyen arsenik, ilkbahar mevsiminde sonbahar
mevsimine gore dnemli dl¢iide yiiksek oldugu anlasiimistir. ilkbahar mevsiminde maksimum
arsenik konsantrasyonu 391.14 pug/L iken, sonbahar mevsiminde g¢ogunlukla kuyu su
orneklerinde 43.64 pg/L'ye diismiistiir. Yer alti sularinin arsenik igerigi bakimindan her iki
mevsimde toplanan 6rneklerin yaklasik % 50'si, WHO ve Tiirk standartlarina gore izin verilen
10 ug/L smirmn asmis durumdadir. TDS, EC, Ca®*, SO,%, ve NO3 haricinde diger tiim
hidrokimyasal parametreler igme suyu i¢in izin verilen sinirlar i¢inde kalmaktadir. Yiiksek
olan parametreler ise, biiyiik Olciide ilde tarimsal kimyasallarin (stilfat ve nitrat giibreleri)
uygulanmasi gibi antropojenik aktivitelere ve kismen jeojenik kokene baglidir. Temel bilesen
analizi kullanilarak ilkbahar ve sonbahar mevsimlerinde toplanan 6rneklerden elde edilen {i¢
temel bilesen, yeralti sularmin temel kimyasini kontrol eden ana faktér olarak su-kaya
etkilesimi oldugunu gostermektedir. 0 ve °D izotop sonuglari, yliksek arsenik igeren yeralti
sulart Ankara su ¢izgisine yakin meteorik kokenli sular oldugunu, ancak 'O bakimindan
tilkketilmis kitasal kabuga ait kayacglarla kimyasal degisim ile modifiye edilmis ve 6zellikle As
gibi iz elementler bakimindan zenginlesmis olabilecegini gostermektedir. Trityum izotopik
sonuglari, kuyu sularinin daha yash oldugunu gdstermektedir. Boylece, eski yeralti su
kaynaklarinin kaynak su kaynaklarma gore daha uzun dolagimla daha fazla su-kaya
etkilesimine girdigi anlasilmaktadir. Buna gore, kuyu su kaynaklarindaki yiiksek arsenik,
derin kaynakli sivilardan ve bu sularin kayaclarla etilesimi sonucunda zenginlesmis olmalidir.
Kuyu sulari, kaynak sularina gore daha yiiksek tuzluluk ve As igerigine sahiptir ve bu
nedenle, kuyu sularinin bir kismi1 (~%40) sulama ve igmek i¢in uygun degildir.

Bu calisma Nigde Omer Halisdemir Universitesi Bilimsel Arastirma Projeleri Birimi
tarafindan desteklenmistir (Proje No: FEB2015/09).
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Abstract

Groundwater is gradually getting depleted and contaminated due to the intensity of natural
and anthropogenic activities. In this study, a total of 37 well and spring water samples were
collected around Nigde in the spring and fall seasons of the year 2016 and analyzed using
hydrogeochemical, multivariate statistical and stable isotopes to understand the
hydrochemistry. The abundance of major ions is in the order Ca** > Na* > Mg®* > K* and
HCOs; > CO5* > SO,* > NOs > CI". The dominant water type is Ca-CO3-SO4-HCO3, which
is a reflection of the widespread occurrence of carbonate rocks in the area. The overall metal
pollution load was significantly higher in the spring season than in the fall season with
arsenic as the key contaminant. The maximum arsenic concentration in the spring season was
391.14 pg/L whereas, in the fall season, the arsenic concentration decreased to 43.64 ug/L
mostly in the well water samples. About 50% of the samples collected in both seasons have
elevated arsenic concentration when compared with the WHO and Turkish standard institute
permissible limit of 10 pg/L. All other hydrochemical parameters fall within the permissible
limits for drinking water except TDS, EC, Ca®*, SO,*, and NOj, largely due to
anthropogenic activities such as the application of agrochemicals (sulfate and nitrate
fertilizers) to farms in the province. Three principal components extracted from the samples
collected in the spring and fall seasons using principal component analysis point to water-
rock interaction as the principal factor controlling the chemistry of the groundwater. The
results of oxygen and hydrogen isotopes suggest that the high arsenic groundwater might
have been modified by chemical exchange with ‘®O-depleted crustal rocks and possibly
originated from meteoric sources. The tritium isotopic signatures indicate that the well water
sources have longer residence times and thus, longer times of water-rock interaction and
older groundwater recharge sources than the spring water sources. Accordingly, arsenic in
the well water sources might have evolved from deep crustal fluids or rock sources. The well
water samples have high salinities anad arsenic content than the spring water samples, and
are therefore part of the well water (~ %40) not suitable for irrigation purposes.

This work was supported by the Scientific and Research Projects Unit of Nigde Omer Halisdemir
University (Projects# FEB2015-09).

Keywords: groundwater quality, arsenic contamination, water-rock interaction, anthropogenic sources, environmental
isotopes
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A hydrogeochemical investigation was conducted in the coastal region of Ga West
Municipality to appraise the influence of seawater intrusion and the suitability of
groundwater for domestic and irrigation purposes. The geology of the area features variably
deformed Neoproterozoic quartzites, phyllites, schists, and marbles that are locally intruded
by some unique granitoids. A total of 29 groundwater samples were collected from active
boreholes for hydrogeochemical analysis and interpreted using hydrogeochemical plots and
multivariate statistical analysis. The results reveal that the relative abundance of the major
ions are in the order Na* > Ca** > Mg®" > K* and HCO5 > CI" > SO4*. Na-HCO3-Cl and
Na-Ca-HCO3-Cl are the dominant water types in the area from Piper trilinear diagram.
These type of waters are interpreted to originate primarily from the dissolution of carbonate
minerals, intense water-rock interaction, seawater intrusion, and some anthropogenic
activities. A plot of Ca/(HCO3; + SO,) against Na/Cl, show that 14 samples fall in the “ClI-
excess” zone (region of higher salinity) while 15 samples plot on the Base-Exchange area
implying seawater influence on about 50% of the samples. The plot of rNa/Cl against Cl also
strongly point to the influence of seawater intrusion on the groundwater. Three factors that
explain 99.8% of the total variance of the samples indicate the sources of salinization, cation
exchange, and anthropogenic influence on the groundwater chemistry. The principal factor
controlling the groundwater chemistry is water-rock interaction which is indicated by positive
correlation among the individual hydrochemical parameters. Except TDS, total hardness,
Na*, and CI, all the analyzed physico-chemical parameters comply with the drinking water
guideline values of WHO. This trend is attributed to the influence of solid waste leachate and
seawater intrusion. The sodium hazard values of the samples are low but the salinity hazard
values are high to very high on the Wilcox diagram implying that the water is suitable for
irrigation purposes with regard to sodium hazard but a mixing of the high salinity water with
low salinity water is highly recommended prior to irrigation to reduce the salinity hazard on
crops in the area. However, if the crops have high tolerance limits for salt, the high salinity
water can be used for irrigation without mixing.

Keywords: groundwater, hydrochemistry, water-rock interaction, seawater intrusion, anthropogenic influence,Ghana
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Ekecik beslenim alani (EBA) Aksaray’in KB’sinda ~30 km uzakliktadir. Bu caligmanin
amaci, EBA’da secilmis 8 su kaynagini su kimyasi, izotopik, su-kaya etkilesimi ve igilebilme
ozellikleri agilarindan incelemektir. EBA’da, Ust Kretase yash gabro, diyorit, granodiyorit,
granit ve alkali feldspat granit tiirii, farkli kimyasal bilesimde magmatik kayalar
yiizeylenmistir. EBA’daki kayalar kirikli, catlakli ve yer yer bozugmus olduklari i¢in sinirh
serbest akifer niteligindedir. Bu nedenle, tektonik kontrollii olan ZC-6 disinda diger sular
genelde dokanak tiirli kaynaklardir. Kaynak baslarinda yapilan oOlgiimlerde sularin pH,
sicaklik, ozgiil elektriksel iletkenlik (EC), ¢0zlinmiis oksijen (DO), bulaniklik, debi (Q)
degerleri sirasiyla 6.52-7.99, 11.8-16°C, 95.2-249.5 uS/cm, 4.45-8.32 mg/L, 0.1-0.50 NTU,
0.1-0.42 L/s arasinda degismistir. Sularda belirlenmis Ca-HCO3 su tipi s1g ve hizli dolasima
ve Ca-Na-HCO3 su tipi ise s1g ve goreceli yavas dolasima isaret eder. 0180 ve 62H izotop
degerlerine gore meteorik kokenli olan bu sular, ZC-6 disinda Ankara (AMSD) ve Kiiresel
Meteorik Su Dogru (KMSD)'larinin iizerinde yer almistir. EBA’daki bu sularin bosalim
(1300-1580m) ve beslenim (585-1800m) kotlar1 ile beslenim sicakliklar1 (3-6 °C) arasinda
farkliliklar gozlenmistir. En diisiik kottan (585m) beslenen ZC-6 buharlasma nedeniyle
KMSD’den sapmistir. 3H degerlerine gore sularin hidrolojik yaslari (yil) 8.97 (ZC-6) ile
19.79 (ZC-5) olarak hesaplanmistir. Doygunluk indislerine gore, sular kalsedon ve kuvarsa
doygun olup bunlar1 ¢okeltebilme; kalsit, dolomit, aragonit, fluorit, jips, anhidrit ve halite
doygun olmayip bunlar1 ¢ézebilme 6zelliklidir. Toplam alfa ve beta ile sertlik, iyon ve iz
element degerlerine gore sular genelde icmeye uygundur. Ayrintili hidrojeolojik ¢aligsmalarin
yapilmast durumunda EBA’daki diisiik debili kaynaklar gelistirebilir ve yeni kaynaklar
bulunabilir. Bu ¢aligmalar ger¢eklestirilirse, EBA’nin Ekecik yoresine ve Aksaray iline icme
suyu temini i¢in yeterli potansiyele sahip oldugu anlasilacaktir.

Bu c¢alisma, Aksaray Universitesi BAP (Bilimsel Arastirma Projeleri Koordinasyon birimi)
tarafindan FEB 2018-034 nol'lu proje ile desteklenmistir. Yazarlar, ASU BAP'a bu mali
desteginden dolay1 tesekkiir ederler.

Anahtar kelimeler: Iemesuyu kaynagi, kaya-su etkilesimi, izotop, su potansiyeli, EBA, Ortakéy, Aksaray
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Abstract

The Ekecik recharge area (ERA) is 30 km away from the NW of Aksaray city. The purpose of
this study is to examine 8 springs selected in the ERA in terms of water chemistry, isotopic,
water-rock interaction and drinkable features. In the EBA, Upper Cretaceous aged gabbro,
diorite, granodiorite, granite and alkali feldspar granite type, magmatic rocks in different
chemical composition were exposed. These rocks in the ERA can be regarded as limited
unconfined waters since they have cracked, jointed and partly altered. For this reason, except
for tectonically controlling ZC-6, other waters are usually contact type springs. The values of
pH, temperature, specific electrical conductivity (EC), dissolved oxygen (DO), turbidity and
discharge rate (Q) of waters are 6.52-7.99, 11.8-16 °C, 95.2-249.5 uS/cm, 4.45-8.32 mgl/L,
0.1-0.50 NTU, 0.1-0.42 L/s, respectively. While the Ca-HCO3 water-type indicates a shallow
and fast circulation, the Ca-Na-HCO3 water-type signifies a shallow and proportionally
slowly groundwater circulation. These springs are of meteoric origin according to 0180 and
02H isotope values and above Ankara (AMWL) and Global Meteoric Water Line (GMWL)
except ZC-6. Some differences were observed between discharge/recharges (1300-1580
m/585-1800 m) altitudes and recharge temperatures (3-6°C). The ZC-6 recharged from the
lowest altitude (585m) deviates from GMWL due to evaporation. According to 3H values, the
hydrological ages (year) of these waters were calculated as 8.97 (ZC-6) and 19.79 (ZC-5).
With respect to the saturation indices, while these waters are saturated with chalcedony and
quartz, and able to precipitate them; they are not saturated with calcite, dolomite, aragonite,
fluorite, gypsum, anhydrite and halite, and able to dissolve them. The waters are generally
suitable for drinkable according to their total alpha and beta and hardness, ion, and trace
element values. For the future, low-discharge springs in the ERA can be developed and new
springs can be found by detailed hydrogeological studies. If these studies are carried out, it
will be understood that the ERA has a sufficient potential to supply drinking water for the
Ekecik province and Aksaray city.

This study was granted by Aksaray University (ASU) BAP (coordinatorship of scientific
research projects) Foundation (Grant No. FEB 2018-034). The authors wish to express their
sincere thanks to ASU BAP for its financial support.

Keywords: Drinking spring, water-rock interaction, isotope, water potential, ERA, Ortakoy, Aksaray
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Abstract

In subsurface exploration, fluid pathways are often indicated by hot springs, fumaroles or
fractures. However, these structures can be hidden by soil, vegetation or water. Therefore,
there is a strong need to develop tools for mapping these hidden structures.

Our novel approach, uses bathymetry and geochemical profiles to map hidden geothermal
structures in a volcanic lake. The lake in the Lahendong geothermal field masks geothermal
features e.g. faults and fumaroles.

Results show deep holes at the lake bottom, which can be clearly linked to fault lineaments.
Geochemical profiles identified inflow of hot saline acidic water into the deep holes.
Combining the information, we were able to distinguish between permeable and impermeable
sections of faults and relate them to productivity of geothermal wells.

This technique is not limited to geothermal reservoir characterization but has a wide
applicability for subsurface utilization.

Keywords: volcanic lake, bathymeter, geochemical profiles, reservoir characterization, Lahendong.
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Gerze (Sinop) Zemin Kosullarimin Miihendislik Jeolojisi A¢isindan
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Calismada, Orta Karadeniz Bdlgesinde yer alan Gerze (Sinop) ilgesi i¢in yapilan arazi
caligmalar1 ile zeminin miihendislik Ozellikleri ortaya konmaya calisilmistir.  Arazi
caligmalar1 sirasinda farkli amagclar i¢in 6rnekleme yapilmistir. Caligma alanindaki zeminin
dane dagilimini, kivam limitlerini, 6zgiil agirhigini, serbest basinci, efektif kohezyon ve igsel
siirtinme acisini, birim hacim agirliklarini, su muhtevasini, porozitesini, bosluk oranini ve
doygunluk derecesini belirlemek icin Orselenmis ve Orselenmemis Ornekler almmustir. Is
manikalar1 yardimiyla 2 m kazilan alanlardan 6rnek alinmistir. Ornek aliminda 38 mm. ve 15
cm. ¢aplh celik tiipler kullanilmistir. Inceleme alanindaki kayaglar tamamen ayrisarak zemin
haline dontismiislerdir, bu nedenle ayrigsmis malzemenin jeoteknik 6zellikleri zemin mekanigi
ilkelerine gore belirlenmistir. Arazi ¢aligmalart esnasinda inceleme alanini temsil eden 30 ayri
noktadan ornek alimmistir. Alinan Orselenmis ve Orselenmemis ornekler iizerinde deneyler
yapilarak zeminin jeoteknik ozellikleri tespit edilmistir. Bunlardan Grselenmis ornekler ile
yapilan deneyler sonucunda, Orneklerin kivam limitleri ve buna bagli olarak aktivasyon
katsayilari, 6zgiil agirliklari, 1slak elek analizi ve hidrometre deneylerinden dane dagilim
egrileri elde edilmistir. Ornekler USCS’ye gore adlandirilmistir. Orselenmemis &rneklere
Uzerine yapilan deneylerde ise Orneklerin serbest basing direngleri, efektif kohezyonlari,
efektif icsel silirtiinme agilari, birim hacim agirliklari, su muhtevalari, poroziteleri, bosluk
oranlar1, doygunluk dereceleri, kuru birim hacim agirliklart bulunmustur. Bunun yani sira kil
malzemeden suda yiizdiirme yontemi ile hazirlanan 6rnekler tizerine X-Ray difraktometre
cekimleri yapilmis ve killerin cinsleri tespit edilmistir. Ayrica aktivitasyon katsayis1 yontemi
ile hesaplamalar yapilarak da yine kil isimlendirmesi yapilmistir. Gerze merkez ilge zeminleri
icin Gerze Belediyesi tarafindan 80 adet sondaj yapilmistir. 15 ile 30 metre arasinda degisen
derinliklerden alinan 6rneklerden tagima giicii ve zeminin kayma parametreleri belirlenmistir.
Ayrica ¢alisma alani i¢in yeralti su durumu incelenmistir. Alanda daha 6nceden hazirlanan
jeoloji haritas1 gilincellenerek yeniden hazirlanmistir. Zeminin fiziko-mekanik ve dayanim
parametreleri bulunarak, ¢esitli miihendislik haritalar1 hazirlanmistir. Yapilan 6n aragtirma ve
arazi caligmalariyla yerlesim alani se¢iminde yeterli miithendislik arastirmalar1 yapilmadigi
takdirde, alanda zeminle ilgili problemler yasanacagi 6n goriilmiistiir.

Anahtar kelimeler: Gerze, zemin, dayanim parametreleri, fiziko-mekanik ézellik
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Abstract

In the study, it was tried to reveal the engineering properties of the ground with the field
studies for the Gerze (Sinop) district in the Middle Black Sea Region. During the field studies,
sampling was carried out for different purposes. Disturbed and undisturbed samples were
taken to determine the grain distribution, consistency limits, specific gravity, nonconfined
compression test, effective cohesion and internal friction angle, unit weight, water content,
porosity, void ratio and saturation degree of the soil in the study area. The samples were
taken from 2 m excavated areas with the help of study area. 38 mm. and 15 cm. diameter steel
tubes were used. The rocks in the study area have been completely decomposed and thus the
geotechnical properties of the decomposed material have been determined according to the
principles of soil mechanics. During the field work, 30 different points were sampled from the
study area. The geotechnical properties of the ground were determined by experiments on the
stripped and undisturbed samples. As a result of the experiments performed with the sample
samples, the consistency limits of the samples and the corresponding activation coefficients,
specific gravity, wet sieve analysis and grain distribution curves were obtained from the
hydrometer experiments. Examples are named according to USCS. In the experiments
conducted on undisturbed samples, nonconfined compression test, effective cohesions,
effective internal friction angles, unit weight, water content, porosity, void ratios, saturation
degrees, dry unit volume weights were found. In addition, X-Ray diffractometer shots were
performed on clay samples and samples were prepared by using water flotation method. In
addition, by the calculation of the coefficient of activity, the clay was also made by naming.
Gerze Municipality has made 80 drillings for Gerze central district floors. From the samples
taken from depths between 15 and 30 meters, the bearing power and the parameters of the
ground were determined. In addition, underground water condition for the study area was
examined. The geological map prepared in the field has been updated and updated again.
Various engineering maps have been prepared by finding the physico-mechanical and
strength parameters of the ground. If the preliminary research and field studies do not make
enough engineering researches in the selection of the settlement area, it is foreseen that there
will be problems with the ground in the area.

Keywords: Gerze, soil, strength parameters, physico-mechanical properties
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Avrasya ve Arap Levhalarinin ¢arpismasi sonrasinda devam eden yakinlagma Tiirkiye’de dort
farkli neotektonik bolgenin gelisimine neden olmustur. Bu neotektonik bdlgelerden birisi de
Malatya-Ovacik Fay Zonu'nu kapsayan Orta Anadolu Ova Bolgesidir. Erzincan g¢ek-ayir
havzasinin dogusundan ayrilan sol yonlii dogrultu atimli Malatya-Ovacik Fay Zonu’nun
toplam uzunlugu 240 km dir. Malatya-Ovacik Fay Zonundaki GPS 6l¢uimleri, morfotektonik
ve mikrosismisite ¢aligmalar1 6nemli miktarda gerilme birikiminin varligini desteklemektedir.
Malatya-Ovacik Fay Zonu’nun Yazihan-Dogansehir arasindaki kesiminde Ms=3.5
bliyiikliigiindeki depremlerin varligi, yon degistirmis dereler ve belirgin fay sarpliklari bu
zonun gilinlimiizde aktif oldugunu gostermektedir. Bu calismada Malatya-Ovacik Fay
Zonu’nun Malatya segmenti tizerinde yer alan Akgadag ilgesi ve civarimin jeolojik, tektonik
ve jeoteknik Ozelliklerinin incelenmesi ve ilgenin yerlesime uygunluk agisindan
degerlendirilmesi amaglanmistir. Bu amag ¢er¢evesinde ¢alisma alaninin yeniden 1/25 000
Olcekli jeoloji haritas1 hazirlanmis ve ¢alisma alaninda Tersiyer-Kuvaterner yaslt birimlerin
varlig1 belirlenmistir. Malatya Fayr’nin, Ak¢adag-Oren arasinda kalan kesiminde Kuvaterner
yasl birimleri kestigi ve dolayisiyla gelecekte Akcadag’da deprem potansiyelinin olabilecegi
belirlenmistir. Ayrica ¢calisma alaninda yer alan; cakil, kum, silt ve kilden olusan Kuvaterner
yaslh ve fay kontrollii aliivyal yelpazenin jeoteknik 6zellikleri arazi ve laboratuvar yontemleri
ile incelenerek arazi kullanimi agisindan degerlendirilmistir. Yelpaze c¢okelleri, acik
kahverenkli diisiik, orta ve yiiksek plastisiteli kil igerisinde ¢apraz tabakali ve merceksel bej
renkli killi ¢akil ve killi kumdan olusmaktadir. ince taneli zeminler kivamlilik indeksine gore
“sert” ve “cok sert”, sikisabilirlik indeksine gore “diisiik” ve “orta” olup, sisme potansiyeli
"diistk" tiir. SPT N darbe sayilarina gore aliivyal yelpazedeki birimlerin izin verilebilir tagima
glici 200 kN/m? ile 240 kN/m? arasinda ve oturma miktar1 2.6 cm ile 4.2 cm arasinda
degismektedir. Yeralt1 suyunun bulunmamasi ve SPT N darbe sayisinin 25 den yliksek olmasi
nedeniyle sivilasma beklenmemektedir. Akcadag ilgesi yerlesim alani, yerlesime uygunluk
acisindan "Onlem Almabilecek Nitelikte Miihendislik Problemi Bulunan Alanlar (OA-5.1) ve
"Onlem Alinabilecek Nitelikte Heyelan Sorunlu Alanlar (OA-2.1)" olarak degerlendirilmistir.

Anahtar kelimeler: Akg¢adag, Malatya Fay, aliivyal yelpaze, jeoteknik dzellikler, yerlesime uygunluk.

227



Internationally participated Cappadocia Geosciences Symposium
24-26 October 2018, Nigde, Turkey

Geological and Tectonic Properties of The Akcadag Araund and Evaluating
of Suuibility of Akcadag Setlement Area (Malatya, Turkey)

Stiheyla Okuyucu®, Dilek Satir Erdag® and Recep Kili¢®

1Ministry of Environment and Urbanization, Department of Geological Surveys, Ankara
2Nigde Omer Halisdemir University, Department of Geological Engineering, Nigde
3Ankara University, Department of Geological Engineering, Ankara

Contact: suheylaokuyucu@hotmail.com
Abstract

The convergence, which still continues since the collision of Eurasian and Arabian Plates,
caused the formation of four different neotectonic zones. One of these neotectonic zones is the
Central Anatolian Plain Region that also covers Malatya-Ovacik Fault Zone. Left-lateral and
strike-slip Malatya-Ovacik Fault Zone, diverging from the east of Erzincan pull-apart basin,
is 240 km in length. In the Malatya-Ovacik Fault Zone recent GPS measurements,
morphotectonic studies and microseismicity studies highly support the existence of a
substantial amount of stress on this tectonic structure. Although no direct data about medium
to large magnitude earthquakes on Malatya-Ovacik Fault Zone, a range of small-scale
earthquakes with a magnitude of 3.5 and morphological evidence like deflected streams and
distinctive fault scarpment indicate that this fault zone is still active today. In this study, it is
aimed to investigate the geological, tectonic and geotechnical properties of the Ak¢adag
district and its surroundings on the Malatya segment of the Malatya-Ovacik Fault Zone and
to evaluate the settlement from the point of settlement suitability. Within this aim, 1/25 000
scale geology map of the study area was prepared and the presence of Tertiary-Quaternary
units in the study area was determined. It has been determined that the Malatya Fault cuts off
the Quaternary units in the area between Akcadag and Oren and therefore there may be an
earthquake potential in Ak¢adag in the future. Also located in the study area,; geotechnical
characteristics of Quaternary aged and fault controlled alluvial fan consisting of gravel,
sand, silt and clay were investigated by field and laboratory methods and evaluated as
usebility setlement area. Main lithological content of alluvial fan is low, medium and highly
plastic clay including cross bedded beige clayey gravel and clayey sand lenses. Clayey soils
are "stiff" and "very stiff" based on stiffness index, while "low" to "medium"” based on
compressibility index. Clayey soils have "low swelling potential” with "rigid-hard” and
"plastic” stiffness based on liquidity index. Allowable bearing capacity and allowable
settlement values determined by SPT blow count are 200 kN/m? to 240 kN/m? and 2.6 cm to
4.2 cm respectively. No groundwater was encountered in the bore holes and SPT exceeds 25.
Thus, liquefaction is not expected. Ak¢adag the residential area and around is divided base
settlement suitability as “Preventtable Engineering Problems Area (OA-5.1)” and
“Preventable Landslide Problems Area (OA-5.1)".

Keywords: dk¢adag, Malatya Fault, alluvial fan, geotechnical properties, suitibility for settlement.
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Tarihi dénemden beri Urgiip ve cevresinde yerlesim amagli olarak kayada kazilarak
olusturulmus yapilar bulunmaktadir. Urgiip civarinda ve inceleme alanmni olusturan Yunak
mahallesindeki konagin bulundugu alanda temel birimi Urgiip Formasyonu’na ait sarims1, bej,
kahverengimsi ve gri renkli igimbirit olusturur. Turistik amacl kullanilan dort katlh Konagin
giris katinda 30, birinci katta 9, ikinci katta 10, {i¢lincii ve dordiincii katlarda 4’er adet kaya
oyma odalar bulunmaktadir. Bu odalarin gecisleri ayni birim i¢inde agilmis koridorlarla
saglanmaktadir. Bu calismada, yapilarin taban, tavan ve duvarlarindaki ¢atlaklarin konumu,
aciklig1, uzanimi, catlak dolgusu ve hareket olup olmadigi incelenmis, bunlarin yapilarin
giivenligine etkisi ve alinabilecek dnlemler irdelenmistir. Zemin katindaki odalarin duvar ve
tavaninda bulunan c¢atlaklarin dogrultusu D-B, K-G, KD-GB ve KB-GD dur. Catlak agiklig1 1
mm ile 2 mm arasinda ve uzunlugu 3.0 metre olup, demiroksit stvamalidir. Baz1 ¢atlaklar
ignimbirit tozu ile kire¢ karistmindan olusan har¢ ile sivanmustir. Birinci katta gortlen
catlaklar, zemin kattakiler ile aymi Ozelikte olmasma karsilik catlaklar katlar arasinda
devamlilik gdstermemektedir. Ikinci katta taban, tavan ve duvardaki catlaklarin agiklig1 2 mm
ile 20 mm arasinda degismekte ve dogrultusu genellikle K-G yoniinde olup, egimi dike
yakindir. Buradaki agikliklar duvarlarin ve tavanin desteklenmesini gerektirecek niteliktedir.
Ucgiincii katta odalarin tavan ve tabaninda 3 mm ila 30 mm arasinda degisen agiklikta ici bos
catlaklar mevcut olup destege ihtiyact bulunmaktadir. Dordiincii katta D-B yéninde duvar ve
tavanda 3 mm ile 20 mm arasinda agikliga sahip catlaklar 50 derece kuzeye egimlidir.
Tavanda ve duvarlarda kesisen catlaklar sebebiyle odalarin destege ihtiyaci bulunmaktadir.
Hareket gdzlenmeyen bu catlaklarin bulundugu kesimlerde durayliligi saglamak ve olas1 kaya
diismelerini onlemek amaci ile kesme tastan kemer veya celik saplamalar kullanilarak
catlaklarin ignimbrit tozutbeyaz kireg ile doldurulmasi uygun olacaktir. Yeryiizii ile irtibath
odalarin tavanina yagislardan gelen sularin girmesini engellemek amaci ile yapilarin iistiiniin
jeomembran ile kaplanmasi uygun olacaktir. Catlak bulunan odalar alinacak 6nlemlerden
sonra kullanilabilir 6zelliktedir.

Anahtar kelimeler: Ignimbrit, Ankara, catlak ozellikleri, giiclendirme, uygunluk
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Abstract

There exist residential structures which have been excavated in rocks around Urgiip since
historical times. Main unit in Urgiip and the mansion at Yunak district is the yellowish, beige,
brownish and greyish ignimbrites of Urgiip Formation. The four story mansion is a touristic
residence with 30 rooms on the entrance, 9 rooms on the first floor and 4 rooms on both
second and fourth floors, carved in stone. All the rooms are connected with corridors. The
location, aperture, persistence, fill material of fractures on the side walls, floor and ceilings
were investigated by means of possible movements and necessary precautions were offered.
The predominant strike of the fractures are E-W, N-S, NE-SW and NW-SE. Fracture aperture
is between 1 mm to 2 mm with maximum length of 3.0 m and ferro-oxide filling. Some
fractures are filled with lime and ignimbrite dust mixture. Fractures on the first floor are
similar to those on the entrance but not connected to each other. Aperture of the fractures on
the second floor is between 2 mm to 20 mm, with a strike of N-S and nearly perpendicular.
Such fractures might lead to instabilities on the sidewalls and ceiling. Fractures with aperture
between 3 mm to 30 mm exist on the third floor ceiling and basement which should be
supported. The ones on the fourth floor strike to E-W dipping 50° N have aperture of 3 mm to
20 mm. The rooms should also be supported due to the intersecting fractures on the ceiling
and basement. No recent movements are encountered in such rooms, however stone arch,
rock bolts and filling of fractures with lime and ignimbrite dust would be used in order to
prevent instabilities and rockfalls. The rooms which are subjected to daylight should be
covered by geomembrane to prevent the rainfall infiltration. The fracture bearing rooms are
available for use after applying the necessary reinforcement precautions.

Keywords: Ignimbrite, Ankara, fracture properties, reinforcement, suitability
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Karadeniz Bolgesi’'nde jeomorfolojiyi etkileyen en Onemli olaylardan biri heyelanlardir.
Calisma alan1 olarak secilen Gerze-Sinop arasi sahil kesimi farkli donemlerde ¢ok sayida
heyelana maruz kalmistir. Kaya tiiriniin cinsi ve 6zelligi, yamag¢ egimi, yagis miktar1 ve
ozellikle orman kesimi, temel kazisi, yol yapimi gibi dogal dengenin bozulmasina yol acan
islemlere bagli olarak yorede ¢ok sayida heyelan olusmustur ve olmaktadir. Yapilan arazi
caligmalar1 sonucunda heyelanlarin daha ¢ok akma ve kayma tiirtinde gelistigi belirlenmistir.
Dairesel kayma turindeki heyelanlar ¢oklu kayma ylzeyine sahiptir. Alanda reaktiviteye
siklikla rastlanilmistir. Alaninin bozuk morfolojisi eski heyelan alanlarina isaret etmektedir.
Dairesel kayma tiirii heyelanlarin olusumunda, akarsu asindirmasi, asir1 yagis, yeralti su
seviyesinin degisimi ve yiizey sulart gibi hidrolojik faktorler etkili olmustur. Sev, iistteki
zemin suya doygun hale gelerek asagi dogru hareket etmektedir. Bitki ortiisiinden yoksun
yamagclarda sagnak yagislar nedeni ile yiizeysel erozyon ve selcik erozyonu olusmustur. Kiy
kesiminde meydana gelen heyelanlarda denizden malzeme aliminin da etkisi vardir. Ozellikle
kum ocaklarinin bulundugu kesimlerde heyelanlar daha siklikla meydana gelmektedir.
Sahildeki kum ve cakilin bitmesiyle, son yillarda kum alimi1 bu kez deniz igine kayarak,
daldirma kepgeleri olan kum kosterleriyle kiyidan derinlere dogru kum alinmaya baglanmustir.
Bu durum, Sinop Valiligi'nin 6nleme tedbirlerine ragmen, halen kagak olarak devam
etmektedir. Bu durum kiyilardaki falez olusumunun hizlanmasina neden olmaktadir. Bolgede
etkili olan kuzey sektorlii riizgarlarin meydana getirdigi yiiksek enerjili dalgalar, 6nceleri s1g
denizde kirilarak genis kumsalda soniimlenirken, kiyidaki kumsalin ortadan kalkmasi ile bu
kez dogrudan asinima kars1 dayaniksiz geng yastaki sedimanter birimlerden olusan yamaglara
carparak kirilmaya, baslamistir. Boylece kisa siire icerisinde kiyr boyunca falezler meydana
gelmeye baslamis, kiy1 ¢izgisinde gerileme hiz kazanmistir. Kiyidaki bu agindirma faaliyetleri
ayn1 zamanda heyelanlarin da meydana gelmesine neden olmustur. Kiyiya egimli yamaglarin
alt kisimlarindaki oyulmalar, yanal destegin kaldirilmasina neden olmakta ve bu durum da
kiitle hareketleri i¢in zemin hazirlamaktadir. Karadeniz sahil yolunun Sinop kisminda heyelan
i¢in 6nlem alinmalidir.

Anahtar kelimeler: Gerze, heyelan, Sinop
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One of the most important events affecting the geomorphology in the Black Sea Region is the
landslides. The coastal section of Gerze-Sinop, which is chosen as the study area, has been
exposed to many landslide in different periods. There are many landslides in the region due to
the type and characteristics of the rock type, slope slope, precipitation amount and especially
the processes leading to the deterioration of the natural balance such as forest cutting,
foundation excavation and road construction. As a result of the field studies, it was
determined that the landslides developed more flow and slip types. Landslides with circular
slip type have multiple sliding surfaces. Reactivity is frequently encountered in the area.
Distorted morphology of the area points to old landslide areas. Hydrological factors such as
stream erosion, excessive precipitation, change of ground water level and surface waters
have been effective in the formation of circular slip type landslides. Slope, the upper ground
becomes saturated with water and move downwards. Superficial erosion and flood erosion
occurred due to rainfall on slopes lacking vegetation. In the landslides that occur in the
coastal areas, the purchase of materials from the sea also has an effect. The landslides occur
more frequently in the areas where sand quarries are located. With the end of the sand and
gravel on the beach, in recent years the sand intake slipped into the sea, sand ducks with sand
dippers were taken from the shore to the deep sand. Despite the precautionary measures of
the Sinop Governorate, this situation is still on the run. This situation leads to acceleration of
cliff shales in the coasts. The high-energy waves generated by the northern-sector winds,
which were effective in the region, were initially damped in shallow sea and damped on the
large beach. Thus, in a short period of time, cliffs began to form along the coast and the
decline in the coastal line gained pace. These erosion activities on the coast also caused
landslides to occur. Carving at the bottom of the sloping slopes causes the removal of the
lateral support, which in turn prepares the ground for mass movements. Measures should be
taken for the landslide on the Black Sea coastal road Sinop.

Keywords: Gerze, landslide, Sinop
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Tiirkiye de heyelanlarin en ¢ok meydana geldigi bolge Karadenizdir. Heyelanlara sikca
rastlanilan yerlerden biri de Sinop ili ve ¢evre ilgeleridir. Calisma alani1 olarak Gerze ilgesi
secilmistir. Ilcede zemin kosullar1 ve iklim heyelan olusumu igin uygun kosullara sahiptir.
Ozellikle deniz kiyisindaki alanlarda heyelanlara siklikla rastlanilmaktadir. Arazi calismalari
sirasinda bolgede uguk olarak adlandirilan alanda, yaklasik 600 m genisliginde heyelan basi
gozlenmistir. Alanin jeolojik dzellikleri belirlenmistir. Alanin altta ¢ok iri bloklu g¢akiltasi,
kirectasi, kumtasi, {ist kisimda ise sar1 renkli kil ve kumdan olusan Pleistosen yashi Bedire
Kayas1 Formasyonu ve blok, ¢akil ve kum boyutunda yer yerde kil ve silt boyutunda ki
malzemenin karistimindan olusan Kuvaterner yash Aliivyondan olustugu belirlenmistir.
Olgiimler alinarak heyelanmn profili ¢ikarilmistir. Denize kadar olan 300 m’lik mesafede
kademeli olarak heyelanin devam ettigi tespit edilmistir. Daha ayrintili inceleme ig¢in
heyelanin ta¢ noktasindan Ornek alinmistir. Zeminin fiziksel ozellikleri belirlenmistir.
Bunlardan 6rselenmis ornekler ile yapilan deneyler sonucunda, 6rneklerin kivam limitleri ve
buna bagl olarak aktivasyon katsayilari, 6zgiil agirliklar, 1slak elek analizi ve hidrometre
deneylerinden dane dagilim egrileri elde edilmistir. Ornekler USCS ye gore adlandirilmistir.
Orselenmemis drneklere {izerine yapilan deneylerde ise rneklerin serbest basing direngleri,
efektif kohezyonlari, efektif i¢sel siirtiinme acilari, birim hacim agirliklari, su muhtevalari,
poroziteleri, bosluk oranlari, doygunluk dereceleri, kuru birim hacim agirliklar1 bulunmustur.
Bunun yani sira kilin cinsi X-Ray difraktometre c¢ekimleri tespit edilmistir. Ayrica
aktivitasyon katsayist yontemi ile hesaplamalar yapilarak da yine kil isimlendirmesi
yapilmustir. Orneklerin 6zgiil agirliklarini belirlemek icin piknometre deneyi yapilmistir.
Orselenmemis numuneler iizerinde yapilan deneylerle dogal birim hacim agirhik, su
muhtevasi, kuru yogunluk, porozite, bosluk orani, doygunluk derecesi, doygun yogunluk,
Batik yogunluk (y') degerleri belirlenmistir. Stable 5 programi yardimiyla profili ¢ikarilan
heyelanin Bishop ve Janbu yontemleri ile giivenlik katsayilari hesaplanmistir. Alanda su
cikiglart gozlenmistir. Bu nedenle hesaplamalar suyun etkisi ihmal edilerek tekrarlanmistir.
Her iki hesaplamada da suyun drene edilmesi halinde giivenlik katsayisinin arttifi fakat
yetersiz oldugu belirlenmistir.

Anahtar kelimeler: Gerze, heyelan, Sinop, Stable 5, Bishop, zemin mekanigi
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The landslides occur mostly in the Black Sea Region in Turkey. One of the places where
landslides are frequently encountered is Sinop province and its surrounding districts. Gerze
district was chosen as the study area. The ground conditions in the district and the climate
have suitable conditions for landslide formation. Landslides are frequently encountered
especially in the coastal areas. During the field studies, around 600 m wide landslide head
was observed in the area called Ugcuk. The geological characteristics of the area were
determined. The area is composed of a very large blocky conglomerate, limestone, sandstone,
Pleistocene aged Bedire Rock Formation consisting of yellow colored clay and sand at the
top and Quaternary aged alluvium consisting of block, pebble and sand size clay and silt.

The measurements were taken and the profile of the landslide was removed. It has been
determined that the landslides continue gradually in the distance of 300 m to the sea. The
sample was taken from the crown point of the landslide for further examination. Physical
properties of the soil were determined. As a result of the experiments performed with the
samples, the consistency limits of the samples and the corresponding activation coefficients,
specific gravity, wet sieve analysis and grain distribution curves were obtained from the
hydrometer experiments. The samples were named according to USCS. In the experiments
conducted on undisturbed samples, nonconfined compression test, effective cohesions,
effective internal friction angles, unit weight, water content, porosity, void ratios, saturation
degrees, dry unit volume weights were found. In addition, X-Ray diffractometer of clay were
determined. In addition, by the calculation of the coefficient of activity, the clay was also
made by naming. Pycnometer test was performed to determine the specific gravity of the
samples. Natural unit volume weight, water content, dry density, porosity, void ratio,
saturation degree, saturated density, submerged density values determined by experiments on
undisturbed samples. The safety coefficients were calculated by using Bishop and Janbu
methods. Water outlets were observed in the area. Therefore, the calculations were repeated
by neglecting the effect of water. In both calculations, if the water was drained, the safety
coefficient increased but was insufficient.

Keywords: Gerze, landslide, Sinop, Stable 5, Bishop, soil mechanic
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Karadeniz sahil kesimi heyelan igin ¢ok elverislidir. Bu ¢alismada Gerze (Sinop) ilgesinde
meydana gelen Deniz Feneri heyelani incelenmistir. Heyelan Deniz Feneri restoranin
bah¢esinde meydana gelmistir. Calisma alanin jeolojik ve zemin ozellikleri belirlenmeye
calisilmigtir. Alanda Erken-Orta Eosen yasli Kusuri Formasyonu hakimdir. Kusuri
formasyonu olduk¢a homojen bir kumtasi-seyl ardalanmasi ile temsil edilir. Alt kesimlerinde
ince tabakali kiltagi-marn ardalanmasindan olusan birim, tiste dogru giderek artan kumtagi ara
katkilar1 igerir ve kumtasi-seyl ardalanmasina dontisiir. Deniz Feneri restoran1 yaninda Kusuri
Formasyonu igerisinde yer almaktadir. Heyelan ilk olarak 2005’in kis aylarinda meydana
gelmistir. Heyelan baslangicindan itibaren geriye dogru gerilme ¢atlaklar1 iceren ikinci bir
bolge olusmustur. Heyelan sonucu kayan malzeme deniz kenarina dogru aktigi i¢in heyelanin
topuk ve kabarma bolgesi gibi ana elemanlar1 géziikkmemektedir. 2005 agustos ayinda ilk
kayma meydana gelmistir. Ayn1 yilin subat ayinda asir1 kar yagisi, karlarin erimesi ve siddetli
yagislarin ardindan yeni kayma meydana gelmistir ve esas ayna gerisinde agikliklar1 60 cm ile
80 cm arasinda degisen gerilme catlaklar1 olusmustur. Alanda stabilite binanin yapilmasindan
sonra bozulmustur. El GPS ile alanin profili ¢ikarilmistir. Heyelana suyun ve ek yiikiin etkisi
arastirllmaya calisilmistir. Bunun i¢in stable 5 programi kullanilmistir. Buna gore heyelanin
stabilitesi Bishop ve Janbu yontemleri ile hesaplanmistir. Ayrica, alanin farkli yillarda ki
goruntileri alinarak heyelanin ilerleyisi tespit edilmistir. Calismanin sonucunda alanin
duraysiz oldugu belirlenmistir. Ek yiik ve su kosullar1 kaldirildiginda alanin daha giivenli
oldugu belirlenmistir. Alan i¢in drenaj Onerisinde bulunulmustur. Yapilan igslem sonucu
alanda kayma daha yavas gerceklesmeye devam etmistir. Fakat binanin denize dogru kayisi
devam etmektedir. Bina temelinde fore kazik kullanilmistir. Buna ragmen kaymaya bagl
olarak c¢atlaklar olusmustur. Ayrica zemin oOzelliklerinin belirlenmesi i¢in Orselenmis ve
orselenmemis numune alinmistir. Zeminin fiziksel 6zellikleri ve kil cinside belirlenmistir.
Sonug olarak binadan kaynakli yiikiin stabilitenin bozulmasina neden oldugu anlasilmistir.
Bina kullanim dig1 birakilmistir.
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Abstract

The coastal area of the Black Sea is very suitable for landslides. In this study, Deniz Feneri
landslide in Gerze (Sinop) district was investigated. Deniz Feneri landslide occurred in the
garden of the restaurant.Geological and soil characteristics of the study area were
determined. Early-Middle Eocene Kusuri Formation is dominant in the area. The Kusuri
formation is represented by a very homogenous sandstone-shale alternation. The unit consists
of intercalations of thin-bedded claystone-marls at the lower parts, and includes gradually
increasing sandstone intercalations and turns into sandstone-shale alternations. The Deniz
Feneri restaurant is located in the Kusuri Formation. The landslide first occurred in winter of
2005. From the beginning of the landslide, a second region with back stretch strains was
formed. Since the sliding material flows towards the seaside as a result of the landslide, the
main elements of the landslide such as heel and swell area do not appear. The first shift
occurred in August 2005. In February of the same year, excessive snowfall, snow melting and
heavy rainfall after the new slip occurred and the main mirror openings in the stretch cracks
ranging from 60 cm to 80 cm were formed. Stability in the area was deteriorated after the
building was constructed. Area of the field was removed by hand GPS. The effect of water and
overhead on the landslide has been investigated. For this, stable 5 program is used.
Accordingly, the stability of the landslide is calculated. In addition, the progress of the
landslide has been determined by taking images of the area in different years. As a result of
the study, the area was found to be insensitive. It was determined that the area was more safe
when the additional load and water conditions were removed. Drainage proposed for the
area. The slippage in the area continued to be slower. Accordingly, the stability of the
landslide was calculated by Bishop and Janbu methods. Furthermore, the progress of the
landslide has been determined by taking images of the area in different years. As a result of
the study, it was determined that the area was unstable. The area was found to be safer when
the overhead and water conditions were removed. Drainage was proposed for the area. As a
result of the process, the slippage in the area continued to be slower. But the strap of the
building towards the sea continues. Bored piles are used on the basis of building. However,
cracks were formed due to sliding. In addition, stripped and undisturbed samples were taken
to determine the soil characteristics. Physical properties of the soil and clay species were
determined. As a result, it was understood that the load caused by the building caused
deterioration of the stability. The building is out of use.

Keywords: Gerze, landslide, Sinop, Stable 5, Bishop, soil mechanic
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Kuzey Anadolu Fay Sistemi Marmara bolgesinde kuzey, glney ve guney-a kollari olmak
iizere ii¢ ayr1 ana faydan olusur. Bunlardan kuzey kol iizerinde izmit korfezinin iginde bazi
cukurluklar bu kol ile iliskili agilmis olup, Izmit Koérfezi — Sapanca Golii havzasi (ISH) da
kuzey kolun Plio-Kuvaterner donemdeki aktivasyonu ile gelismistir. Havzanin agilimi
siiresince havza dolgusunu olusturan ¢okellerin stratigrafisi, hem Kuzey Anadolu ana fayi
hem de 6zellikle havzanin giineyinde yer alan bazi faylar ile sekillenmistir. Buna gore havza
gliney ylikselim ile havza arasindaki topografik aci, kuzey yiikselime gore daha yiiksektir.
Havza dolgusu aliivyal yelpaze (Arslanbey formasyonu), golsel (Masukiye formasyonu),
denizel (Sirintepe formasyonu), kiyiya yakin deniz ve gol taragalarindan olusur. Bu
formasyonlarin iginde ve temel kayaglar ile sinirlarinda; hem yilizeyde hem de kitasal kabugun
belirli derinliklerinde ve 6zellikle havzanin glineyinde bulunan, bir kism1 da 17 Agustos 1999
depremi ile kirillan faylarin tiimii sag yanal dogrultu atimhi faylanma ile iligkilidir. Havzanin
gilineyinde yer alan faylanma da genellikle yiiksek ac¢1 hakim olup, konjuge fay geometrisi de
bulunur. Bu faylarin dogrultular1 ise KBB — GDD olup ¢ogu kuzeye egimlidir. Bolgedeki
yaklagik D — B dogrultulu ana sag yanal faylanmanin 8 km giineyine kadar izlenen normal
bilesenli faylar, sag yanal basit makaslamali (simple shear) deformasyon zonunun da ana
fayin 6zellikle giiney blokuna dogru genisledigini gosterir. Kuzey blokta ise Izmit korfezi
kuzeyinde yer alan Sirintepe formasyonunu olusturan transgresyon da, KBK - GDG
dogrultulu ve giineye egimli faylanmanin kuzey eslenigi olarak belirtilebilir. ISH, sag yanal
dogrultu atiml1 ana faylanmaya bagli, giiney ylikselim ile havza kenar1 kismen fayli, asimetrik
negatif cigek yapist seklinde agilmis olup ve dogudan batiya dogru derinligi ve genisligi
azalmaktadir. Havzanin giliney simirindaki faylarin yogunlugu da dogudan batiya dogru
azalmakta olup, batida havza dolgusu ile temel kayaglar arasindaki dokanagi daha ¢ok agili
diskordans olusturur.

Anahtar kelimeler: Kuzey Anadolu Fay Sistemi, Izmit — Sapanca havzasi, negatif cigek yapisi, basit makaslama,
deformasyon zonu
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Abstract

North Anatolian Fault System in the Marmara region consists of three main faults, namely
north, south and south branches. Some of the depressions inside the Izmit Bay have been
developed in relation to the northern branch, and the 1zmit Bay-Sapanca Lake basin (ISB) has
been developed with the activation of the northern branch in the Plio-Quaternary period. The
stratigraphy of the sediments constituting the basin fills during the opening of the basin was
formed by both the North Anatolian main fault and especially some faults located to the south
of the basin. Accordingly, the topographic angle between the southern elevation and the basin
edge is higher than that of the northern elevation. The basin fills consist of the alluvial fan
(Arslanbey formation), the lacustrine (Masukiye formation), the marine (Sirintepe formation),
the sea and lake terraces. Within these formations and boundaries of the base rocks; all of the
faults both on the surface and at certain depths of the continental crust, especially in the
south of the basin and some of the faults ruptured by the 17 August 1999 earthquake, are all
associated with right lateral strike-slip faulting. Faulting to the south of the basin is usually
dominated by a high angle and there is also a conjugate fault geometry. The direction of these
faults is NWW - SEE and most of them are dipped to the north. Normal component faults,
which are observed to the 8 km south of the approximately E-W direction main right lateral
faulting in the region, show that the right lateral simple shear deformation zone especially
expands to the south block of the main fault. On the other hand, on the northern block,
transgression deposited the Sirintepe formation located to the north of Izmit Bay can be
defined as the northern counterpart of the NWN-SES extended and the southward dipped
fault. The ISB was opened as asymmetrical negative flower structure associted to the right
lateral strike-slip fault with partly faulted southern elevation and its depth and width from
east to west decrease. The intensity of faults on the southern boundary of the basin is
decreasing from the east to the west, and mainly angular discordance forms the contact
between the basin deposits and the basement rocks in the west.

Keywords: North Anatolian Fault System, Izmit - Sapanca basin, negative flower structure, simple shear, deformation zone
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Calisma alani, Denizli’nin yaklasik dogusundaki Acigdl graben havzasinda yer almaktadir.
Bu havza yaklasik 40 km uzunlukta ve 11 km genisliktedir. Incelenen faylar havzanin kuzey
kenarinda yer almaktadir. Havzanin bu kismi Oligosen’den Kuvaterner’e kadar degisen iri
taneli, kalin tabakali birimlerden olusmaktadir. Fazla sayida tarihsel depreme ait bilgi rapor
edilmemistir. Havzada rapor edilen en biiyiik tarihsel depremler sirasiyla, Ms=4.7
(15.11.1960) ve Ms= 4.5 (25.06.1964) depremleridir. Aletsel dénem sismolojik verilerine
gore bu fay Uzerindeki kigik-orta 6lgekli deprem episantrlarinin yogunlugu Maymun Dagi
Faymin giiniimiizde sismik olarak aktif oldugunu gdstermektedir. Caligma alanindaki aktif
faylar lizerinde rezistivite ¢alismalar1 gergeklestirlmistir. Jeofizik ¢alismalarla tespit edilen
faylarin varhi@imi tespit etmek igin Paleosismolojik arastirma hendekleri acilmistir. Bu
makalede bir paleosismolojik hendek calismasi gergeklestirilmistir. Agilan hendek 25 m
uzunlukta, 1.5 m genislikte ve 4 m derinliktedir. A¢ilan hendek i¢ginde Maymun Dagi1 ana
fayina paralel ¢ok sayida kiigiik dlcekli fay gozlenmistir. Onlardan ¢cogu oblik ve normal fay,
cok az bir kismi ise dogrultu-atimli faydir. Hendek i¢inde durusu 190°/45° olarak gozlenen
aktif fayin lizerinde kum-cakil birikintileri gézlenmektedir. Bu aktif faylar Holosen yasl geng
aliivyal c¢okelleri deforme etmiglerdir. Bu fay {izerinde meydana gelen depremleri
yaslandirmak i¢in Holosen ¢okellerden OSL yaslandirmasi i¢in numuneler toplanmustir.

Anahtar kelimeler: Aktif tektonik, paleosismoloji, Cardak, Acigol, Bati Tiirkiye
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Abstract

The study area is located at nearly east of the Denizli Province which is called Acigdl graben
basin. The basin is about 40 km in length and 11 km in width. The interested faults are
positioned at the northern side of basin. This part of the basin is consists of coarse grained,
thick layered units ranging from Oligocene to Quaternary. A large number of historical
earthquakes have not been reported. The largest earthquake recorded in the basin is Ms=4.7
and Ms=4.5 at 15/11/1960 and 25/06/1964 respectively. According to instrumental period
seismological data, the concentration of small- to medium-scale earthquake epicenters on this
fault suggests that the Maymundagi fault is seismically active today. Resistivity studies were
carried out on active faults in the study area. Paleoseismological trenches were excavated in
order to confirm the existence of the faults detected by geophysical studies. In this paper a
paleoseismologic trench study has been carried out. The trench size was 25 m (length), 1.5 m
(width) and 4 m (depth). A number of minor faults, parallel to the main Maymun Dagi Fault,
have been observed in it. They are mainly oblique and normal fault and few strike-slip faults.
The position of the active fault was 190/45 and sand-gravel accumulations were observed on
it. The active faults have deformed these young (Holocene) alluvium sediments. The Optically
Stimulated luminescence (OSL) dating samples have been collected from Holocene sediments
to dating the earthquakes.

Keywords: Active tectonics, palaeoseismology, Cardak, Acigol, Western Turkey,),
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Calisma alan1 Orta Anadolu Kristalen Karmasigr (OAKK) igerisinde Seyfe Fay Zonu (SFZ)
ve uzantisi olan Bogazliyan Fayi lizerinde yer almaktadir. SFZ, Orta Anadolu’daki en 6nemli
bolgesel olcekli fay sistemlerinden birini temsil etmekte ve Neo-Tetis'in kapanmasi sirasinda
ortaya ¢ikan carpisma olaylarinin kayitlarin1 bulundurmaktadir. SFZ, BKB-DGD dogrultulu
sag yanal dogrultu atimh faylardan olugmaktadir. Tiim kaya ve kil XRD ile eser element
verileri illitlerin derin tektonik aktivite esnasinda ylizeye ulasan hidrotermal sulardan
cokeldigini gostermektedir. Bu akiskanlar, s1g kirllgan deformasyon bolgeleri boyunca yiizeye
dogru go¢ etmistir. Farkli kataklastik zonlardaki (1266, 1276 ve 1488 m) illitlerden yapilan
Rb-Sr jeokronolojisi aktivitenin yasimi 21,4 + 0,57 My olarak gostermistir. Buna gore SFZ,
erken Miyosen’e kadar uzanir ve bu da hem goreceli yaslarla hem de OAKK igerisindeki
yapilan 6nceki ¢alismalarda Onerilen yas verileri ile tutarlidir. Muhtemel bir bindirme zonuna
ait olan 1266 m. ve 1276 m. 6rnekleri Burdigaliyen dénemi olarak kabul edilen Paleotetisin
kapanmasinin ve Neotetisin baslangicinin OAKK igerisinde yaklagik 21 my Once
gerceklestigini ortaya koymaktadir.

Bu calisma Nigde Omer Halisdemir Universitesi Bilimsel Arastirma Projeleri Birimi

tarafindan desteklenmistir (FEB2017/24-BAGEP). Katkilarindan dolayr BAP birimine
tesekkiir ederiz.

Anahtar kelimeler: Seyfe Fay Zonu, Bogazlyyan Fayi, Jeokronoloji, Rb-Sr, Orta Anadolu
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Abstract

The study area is located on the Seyfe Fault Zone (SFZ) and Bogazlryan Fault which is
thought to be extension of Seyfe Fault Zone in Central Anatolian Crystalline Complex
(CACC). The SFZ represents one of the most important regional-scale fault systems in
Central Anatolia and has records the collision events that occurred during the closure of
Neo-Tethys. The SFZ consists of WNW-ESE oriented dextral strike-slip faults. Whole rock and
clay XRD and trace element data show that clay minerals collapse from hydrothermal water
reaching the surface during deep tectonic activity. These fluids are migrated upward along
shallow fragile deformation zones. The age of RDb-Sr geochronology of three different
cataclastic zones as 1266, 1276 and 1488 m, showed the age of activity as 21.4 + 0.57 Ma.
According to this, the SFZ extends to the early Miocene and is consistent with both the
relative age and the age data suggested in previous studies conducted within the CACC.
Samples of 1266 m and 1276 m belonging to a possible thrust zone reveal that the closure of
Palaeotethys and the beginning of Neotethys, which is accepted as Burdigalian period,
occurred around 21 Ma ago in the Central Anatolian Crystalline Complex.

This work was supported by Nigde Omer Halisdemir University Scientific Research Projects
Unit (FEB2017 / 24-BAGEP). We thank the Research Projects Unit for its contribution.

Keywords: Seyfe Fault Zone, Bogazliyan Fault, Rb-Sr, Central Anatolia, Geochronology
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Tuz Goli Fay Zonu Orta Anadolu Bolgesinin en 6nemli aktif tektonik unsurlarinin baginda
gelmektedir. Zon, kuzeybatida Pagadag: ile giineydoguda Nigde’nin Bor ilgesi arasinda Pliyo-
Kuvaterner yasl tortullar ile Kirsehir Masifi’nin 6rtii birimleri arasinda yaklagik 200 km’lik
bir hat boyunca birbirine paralel ve yar1 paralel segmentler halinde uzanir. Tuz Golii Fay
Zonu’nun Aksaray segmenti oniinde kurulmus olan Aksaray ili fayin simirlandirdigi aliivyon
tizerinde konumlanmaktadir. Aksaray, 1986’da il oldugundan beri artan niifusu ve yogun
sanayi potansiyeli ile Tirkiye’nin hizla biiyliyen sehirlerinden biridir. Ayn1 zamanda
iilkemizin 6nemli yatirim projelerine de (6rn., Tuz Go6lii Yeraltt Dogalgaz Depolama Projesi)
ev sahipligi yapmaktadir.

Tuz GOlU Fay Zonu Uzerinde yakin zamanda yapilan g¢alismalar, zonun Aksaray’a yakin
segmentlerinin  (Aksaray segmenti, Akhisar-Kilic segmenti ve Altunhisar segmenti)
blyiikligli 6,8’e¢ varabilecek depremler {iretme potansiyeline sahip olduklarim
gOstermektedir. Bu durum, Aksaray il merkezi basta olmak iizere, biiyiik olgiide aliivyon
zemin tlizerine kurulmus ilin tamamia yakininda yikici hasarlarin ve can kayiplarinin
meydana gelebilecegine isaret etmektedir. Bununla birlikte, 6zellikle son donemde yapilan
caligmalarda jeolojik ve jeomorfolojik veriler 1518inda fayin kayma hizina yonelik yaklagimlar
sunulmakta ancak fayin giincel kayma hizi hesaplamalarina dair ¢alismalar kisith kalmaktadir.
Ayrica fay zonunun mevcut uzun dénem ve giincel donem kayma hizlar1 arasinda 6nemli
farkliliklar bulunmaktadir. Oncelikle Tuz Golii Fay Zonu Aksaray segmentinin giiniimiiz
kayma hiz1 degerinin dogru ve hassas sekilde tespitinin yapilmasi ve sonrasinda buradan elde
edilecek verilerin bolgenin deformasyon o6zelliklerinin belirlenmesi gerekmektedir. Bu
amagcla, Ulusal Deprem Arastirma Programi (UDAP) kapsaminda, Aksaray Universitesi
Miihendislik Fakiiltesi yiiriitiiciiligiinde ‘Tuz Golii Fay Zonu Depremselliginin Jeodezik
Gerinim Ozellikleri ve Cografi Bilgi Sistemleri ile Analizi: Aksaray Segmenti’ baslikl1 bir
proje baslatilmistir. Bu ¢alisma kapsaminda, Aksaray AFAD il Miidiirliigii ile ortak yiiriitiilen
ve Orta Anadolu’nun deformasyon ozelliklerinin belirlenmesinde 6nemli bir veri tabani
saglayacak olan bu projenin tanitilmasi amaglanmaktadir.

Anahtar kelimeler: Tuz G6li Fay Zonu, jeodezik ag, kayma hizi, GNSS kampanyasi, depremsellik, Orta Anadolu.
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Abstract

The Tuzgolt Fault Zone is one of the most important active tectonic elements of Central
Anatolia. The fault zone extends between the Plio-Quaternary sediments and the cover units
of the Kirsehir Massif as parallel and semi-parallel segments along a line of about 200 km
between Pasadagi in the north and Nigde's Bor district in the south. The Aksaray city is
positioned in front of the Aksaray segment of the Tuzgd6li Fault Zone and is located on the
alluvium bounded by the fault. Ever since 1986, it is one of the rapidly growing cities of
Turkey with its rapidly increasing population and intensive industrial potential. It also hosts
some of important investment projects in Turkey (e.g. Lake Tuz Underground Natural Gas
Storage Project).

Recent studies on the Tuzg6li Fault Zone show that the zone has a potential to produce
earthquakes near Aksaray (by activities of the Aksaray segment, Akhisar-Kili¢ segment or
Altunhisar segment), which may reach a magnitude of 6.8. This situation indicates that
destructive damages and loss of life can occur in the Aksaray province which is founded
largely on a alluvial soils, especially the city center. However, recent studies have suggested
some approaches on the rate of fault slip in the light of geological and geomorphologic data.
But the studies on the calculation of the current slip rate of the fault are limited. There are
also significant differences between the suggested long-term and short-term slip rates of the
fault zone. Therefore, the determination of the current slip rate of the Tuzgdoli Fault Zone
Aksaray segment is essential, and very important to understand the deformation
characteristics of the fault zone in the Aksaray province. Within this purpose a project titled "
Analysis of the seismicity of Tuzg6li Fault Zone through geodetic strain features and
Geographic Information Systems: the Aksaray Segment " was initiated within the scope of the
National Earthquake Research Program (UDAP) under the direction of Aksaray University
Engineering Faculty. In this study, it is aimed to introduce this Project that carried out jointly
with Aksaray Disaster and Emergency Management Authority Provincial Directorate (AFAD)
and which will provide an important database in determining the deformation characteristics
of Central Anatolia.

Keywords: Tuzgdlii Fault Zone, geodetic network,slip rate, GNSS campaign, seismicity, Central Anatolia.
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Orta Toros Kusagi’nda bulunan Aladaglar’in bati yiiziindeki aliivyon yelpazelerini kesen
Ecemis Fay Zonu tektonik ve iklimsel siireclerin anlagilmasinda 6nemli bir yere sahiptir.
Kozmojenik *Cl yiizey tarihlendirmesi en yasli aliivyon yelpaze yiizeyinin bir énceki buzul
donemi (MIS 6) ile son buzul arasi (MIS 5) donemi gegisine denk gelen 136.0 + 23.4 ka (ka:
bin sene) once terk edildigini gdstermektedir. Son buzul arasi (MIS 5) doneminde gelisen
alivyon yelpazeleri ise 97.0 £ 13.8 ka ile 81.2 + 13.2 ka arasinda derinlemesine
yarilmislardir. Daha geng aliivyon yelpazeler ise son buzul doneminde (MIS 2) olusmustur.
Aliivyon yelpazelerin yarilim zamanlar1 genelde soguk buzul donemlerinden daha sicak
arabuzul donemlerine gegislere denk gelmektedir. Baska bir deyisle, soguk buzul
donemlerinde olusan aliivyon (sandur) yelpazeleri, 1sinma ile birlikte eriyen sularin yiizey
asindirmasina ve yarilmasina maruz kalmiglardir. En yagh aliivyon yelpaze yiizeyi (136.0 +
23.4 ka) Ecemis Fay1 tarafindan kesilmis ancak 64.5 + 5.6 ka yasli daha geng bir yelpaze bu
faylanmadan etkilenmemistir. Dolayis1 ile Ecemis Fayi’nin en azindan 64.5 + 5.6 ka’dan (orta
Geg Pleyistosen) beri yiizey kirigi olusturacak bir deprem iiretemedigi sOylenebilir. Ecemis
Fay1 son 97.0 + 13.8 ka’dan gilinlimiize ortalama 35 + 3 m’lik yanal bir atim (0.36 + 0.06
mm/y1l) olusturmustur. Bu ¢alisma 112Y087 no’lu TUBITAK projesi ile desteklenmistir.

Keywords: Ecemis Fayi, kozmojenik **Cl, tektonizma, paleoiklim, buzul
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Abstract

Well-developed Quaternary alluvial fans were offset by Ecemis Fault, a major strike-slip
fault, which provides a good opportunity to examine the timing of fan abandonment/incision,
and to understand the role of climatic and tectonic processes in the in south central Turkey.
Terrestrial cosmogenic *°Cl surface exposure dating indicates that the oldest alluvial fan
surface was likely formed and subsequently abandoned latest by 136.0 £ 23.4 ka ago, largely
on the transition of the Penultimate Glaciation (Marine Isotope Stage 6, MIS 6) to the Last
Interglacial (MIS 5) (i.e. Termination I1). The second set of alluvial fans were developed
during the Last Interglacial (MIS 5), and incised twice by between roughly 97.0 + 13.8 and
81.2 + 13.2 ka ago. A younger alluvial fan deposit suggests that they were produced during
the Last Glacial Cycle (MIS 2). The incision times of the alluvial fan surfaces largely coincide
with major climatic shifts from cooler glacial periods to warmer interglacial/interstadial
conditions. This indicates that alluvial fans were produced by outwash sediments of paleo-
glaciers during cooler conditions, and, later, when glaciers started to retreat due to a major
warming event, the excess water released from the glaciers incised the pre-existing fan
surfaces. The oldest alluvial fan surface (dated to 136.0 + 23.4 ka) was cut by the fault, but a
younger surface (64.5 £ 5.6 ka) was unaffected: highlighting the influence of tectonics on fan
development. Our analysis indicates that the Ecemis Fault has not been producing a major
surface-breaking earthquake on the main strand at least since 64.5 + 5.6 ka (mid-Late
Pleistocene). It was offset vertically 35 + 3 m since at least 97.0 + 13.8 ka, which suggests a
0.36 + 0.06 mm per year vertical slip rate of the fault. This work was supported by TUBITAK
112Y087 project.

Keywords: Ecemis Fault, cosmogenic 3¢, tectonics, paleoclimate, glaciation
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Kuzey Anadolu Fay Sistemi’nin Marmara bélgesindeki kuzey kolu ve glneyindeki faylar
iizerinde yapilan toplam 19 ¢ok elektrotlu 6zdireng (ERT) ve 19 magnetic profiller ile, ayni
Olcii lokasyonlarinda elde edilmis gravite verileri modellenerek kitasal kabugun si1g ve derin
kesimindeki faylarin ¢ogunlugunun kuzeye egimli olduklari belirlenmistir. Bu profiller,
ylizeyde morphotectonic ve tectonostratigraphic faylarin var oldugu lokasyonlarda bu faylara
dik dogrultuda ve farkli uzunluklarda elde edilmis olup toplam 9100 m manyetik, 6270 m
Ozdireng 6l¢iimlerinden olusmaktadir. . Magnetik dayk yontemi ile kitasal kabugun daha derin
kesimindeki faylarin yiiksek acili ve kuzeye egimli olduklar1 belirlenmis olup Plio-Quaternary
depositler icinde tek ana fay tdrinin (right lateral strike-slip fault) etkin oldugu
anlagilmaktadir. Giineyde izlenen fay diizlemi egim acilar1 Izmit kérfezi-Sapanca goli
arasinda farkli derinliklerde 45° ile 60° arasinda degismektedir. Bu faylar dogu bat1 stirekli
olmayip segment seklindedir. Pliyosen-Holosen donemde (Uppre Neotectonic donem) gelisen
ve depression alanlarinda biriken depositlerin sedimantasyonuna eslik eden tek ana yapisal
faktor, NAFS-NB’dir. Bolgedeki kitasal kabugun 1300 m derinligine kadar rezistivite ve
magnetic ile belirlenen fay duzlemleri (geophysical fault), yiuzeydeki fay izleri (geological
fault) ile birlikte degerlendirildiginde, depression alanlarini olusturan giineydeki faylarin
caligma alaninin giineyinden kuzeyine dogru zonlanma gosterdikleri belirlenmistir. Kuzey
Anadolu fay sisteminin birincil kolu disinda giineyde yer alan fay diizlemleri, depression
alanlarina dogru egim kazanmis faylanma tipleri bolgede ana kaynak konumundaki Kuzey
Anadolu fay sistemine kabugun derininde baglanabilecek nitelikte olup bolgedeki
deformasyon seklinin negatif ¢icek yapisi (negative structure flower) seklinde oldugunu
desteklemektedir.

Anahtar kelimeler: Kuzey Anadolu Fay Sistemi, 6zdireng, manyetik, dogrultu atimli gerilme, negatif ¢icek yapisi
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Abstract

It has been determined that the majority of the shallow and deep faults of the continental crust
are inclined to the north by modeling the gravity data obtained from the same measurement
locations with a total of 19 multi-electrode resistivity (ERT) and 19 magnetic profiles on the
northern and southern faults of the Marmara region of the North Anatolian Fault System.
These profiles are obtained in the vertical and different lengths of these faults in the locations
where morphotectonic and tectonostratigraphic faults exist on the surface and consist of 9100
m magnetic and 6270 m resistivity measurements in total. . The Magnetic dyke method
revealed that the deeper faults of the continental crust are high-angle and northward-
inclined, and that the right lateral strike-slip fault is effective in the Plio-Quaternary deposits.
The slopes of the fault planes observed in the south vary between 450 and 600 at different
depths between the Izmit bay and the Sapanca lake. These faults are not continuous in the east
and west but are segmented. NAFS-NB is the only major structural factor that accompanies
the sedimentation of deposits in the Pliocene-Holocene (Upper Neotectonic period) deposits.
When the continental crust in the region is evaluated with resistivity and magnetic to
geophysical fault up to a depth of 1300 m and geological fault, it is determined that the south
faults constituting the depression areas are zoned from the south to the north of the study
area. Fault planes located in the south outside of the primary arm of the North Anatolian
fault system support that the faults that have tilted towards the depression areas can be
connected to the North Anatolian fault system which is the main source in the region and deep
in the shell, and that the deformation in the region is in the form of a negative structure
flower.

Keywords: North Anatolian Fault System, Resistivity, Magnetic, transtensional stress, negative flower structure
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GD Anadolu bolgesinde yer alan Giineydogu Anadolu orojenik kusak kuzeyden giineye dogru
nap zonu, imbrike zon ve Arabistan platformu ile tanimlanmaktadir. Bu zonlarda dagilim
gosteren ofiyolitik kayaglarin kokeni a) Giiney Neotetis okyanusunun iriinleri b) Berit ve
Gliney Neotetis okyanuslari olan iki farkli dalma batma zonunun iiriinii ¢) Kuzeye yerlesmis
Izmir-Ankara-Erzincan okyanusunun iiriinleri. Bu ¢alismada levha dayklari, kiimiilat gabro
ve volkanik kayaclar Hatay,Goksun, Komiirhan, Kocali, Ispendere ve Guleman
ofiyolitlerinden 157 farkli mevkide orneklenmis paleomanyetik sonuglar verilmektedir.
Arabistan ve GD Anadolu blogu iizerine yerlesen ofiyolitik kayaglar daha once varligini
siirdiiren yayilim merkezine ait énemli kanitlar sunmaktadir. Incelenen ofiyolitlerde saatin
tersi yoniinde 80°ye varan sapma acilarinin oldugu, Miyosen yashi donemde elde edilen
yaklagik 30° saatin tersi yoniindeki donmelerin etkisi ¢ikarildiginda ofiyolit yerlesiminin
saatin tersi yoniinde 50° ye ulastig1 goriilmiistiir. Inceleme alaninda yiizeylenen ofiyolitlerin
paleoenlemsel degisimi goz oniline alindiginda, Arabistan kenarina yerlesen Hatay ve Kocali
ofiyolitlerine ait dayklarin 24-26°K enlemi; Goksun ve Ispendere ofiyolitlerine ait levha
dayklarinin ise 22-23°N enleminde yerlestigi goriilmistir. Goksun ve Guleman ofiyolite ait
gabro ve lavlar icin yaklasik 16°K enlemi elde edilmistir. Buna gore, levha dayklar1 ve gabro
arasinda 3 ve 5° enlem farkli elde edilmistir. Hatay ve Kogali ofiyolitleri i¢in paleoenlem
degerleri Goksun, Ispendere ve Guleman ofiyolitlerine gére 5° daha kuzeyde elde edilmistir.

Bu calisma Tiirkiye Bilimsel ve Teknolojik Aragtirma Kurumu -TUBITAK (Proje numarasi
114R024).

Anahtar kelimeler: Paleomanyetizma, GD Anadolu ofiyolitleri, Paleoenlem, Tektonik rotasyon, Gliney Neotetis okyanusu
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Abstract

The Southeastern orogenic belt in SE Anatolia is classified from north to south by a nape
zone, imbrication zone and the Arabian platform. The origin of the ophiolitic rocks emplaced
along these zones were a) the products southern Neotethys ocean b) emplaced as a result by
two different subduction products which considered as the Berit and South Neotethys ocean
c) products of a northerly located ocean known as the Izmir-Ankara-Erzincan ocean.  This
study shows the paleomagnetic results from 157 different sites obtained from the sheeted dyke
complex, cumulate gabbros and extrusive sequences of the the Hatay,Goksun, Kémirhan,
Kocgali, Ispendere and Guleman ophiolites in SE Anatolia. Our new paleomagnetic results
from the ophiolitic rocks emplaced in Arabian platform and the SE Anatolia show important
implications to the spreading centre of the former ocean (s). Large counterclockwise
declinations up to 80° are obtained from ophiolites. The ophiolite emplacement from Late
Creatceous to Miocene show counterclockwise rotation of 50°, when removing the efficient of
Miocene declination at about 30°. A paleolatitudinal variation between 24-26°N is obtained
from sheeded dykes of the Hatay and Kocali ophiolites emplaced in the Arabian platform ,
while those from Goksun and Ispendere ophiolites indicate a paleoaltitude of 22-23°K. In
contrast gabbros and lavas from Goksun and Guleman ophiolites show a paleolatitude of
16°N. A paleolatitudinal difference of 3 and 5 ° is obtained between sheeded dyked and
gabbros. The relative difference between the paleolatitudes show a northerly emplacement of
50 of Hatay- Kocali ophiolites when compared to Goksun- Ispendere- Guleman ophiolites.

This study was supported by Turkish Scientific and Technical Research Council-TUBITAK
(Project number 114R024).

Keywords: Paleomagnetism, SE Anatolian ophiolites, Paleolatitude, Tectonic rotation, South Neotethys ocean
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Sismik Kirilma Yontemini Kullanarak Gana'nin Appollonien
Formasyonunda Yiizey Alt1 Jeolojik Birimlerin Arastirmasi.

Hafiz Mohammed Nazifi *

! Sakarya Universitesi, Jeofizik Miihendisligi Boliimii, Esentepe Kampiisii, Serdivan, 54187 Sakarya
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Ozet

Yedi travers hattindan elde edilen 2 boyutlu sismik kirilma verileri, Gana'min Tano
Havzasi'nin Appollonian Formasyonu'ndaki yeralt1 jeolojik birimleri arastirmak igin
kullanilmigtir. Tano Havzasi, Gana'nin petrol potansiyeli s6z konusu oldugunda Gana'nin dort
havzasindan biri ve en 6nemlisidir. Arazi ¢aligsmasi, yaklasik 113.000 m? alan1 kapladi. 60 m
uzunluga sahip bir travers hatt1 harig, kalan travers hatlarinin her biri 120 m uzunluga sahipti.
Veri analizinden elde edilen sonuglar, arastirilan alanin ii¢ jeolojik birim tarafindan olustugun
gOstermistir ama iki travers hattindan elde edilen sonuglar iki jeolojik birim ortaya ¢ikarmistir.
[k tabakanin P-Dalga hiz1 335,00 - 468,00 m/s arasinda degismekte ve 391,57 m/s ortalama
hiza sahiptir. 5,0 - 27,5 m arasinda bir kalinlik araligina sahiptir ve 16,25 m ortalama
kalinliktir. Tabaka, yipranmis bir tabaka olarak yorumlanir ve plaj ¢dkelmesine bagh
olabilecek toprak ve kuru gevsek kumdan olusur. Ikinci kat ise 881,71 m/s ortalama hiz ve
590,00 — 1133,00 m/s'lik P-Dalga hiz araligina sahiptir. Katman ortalama kalinligi 25,80
m’dir ve 14,5 — 31,0 m arasinda kalinlig1 degismektedir. Katman, konsolide olmayan suya
doymus kum ve kilden olusabilir. Bu aragtirmada tespit edilen son tabaka, 1068,00 — 2724,00
m/s'lik P-Dalga hiz1 araligina sahiptir ve 2074,20 m/s ortalama P-Dalga hizina sahiptir.
Katman, calisma alanin ana kayasi olarak yorumlanir. Katman, cakil, kumtasi ve
kiregtasindan olusabilir.

Keywords: Appollonian Formasyonu, Gana, Sismik kirilma, Yeralti Jeolojik Yapilar, Tano Havzasi.
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Abstract

2D seismic refraction data from seven traverse lines were used to investigate subsurface
geological units in the Appollonian Formation of the onshore Tano Basin of Ghana. Tano
Basin is one of the four basins of Ghana and the most important one when it comes to oil
potential of Ghana. The survey covered approximately a total area of about 113,000 m?. With
the exception of one traverse line which had the length of 60m, each of the remaining traverse
lines had a length of 120m. The results from the data analysis indicated that, the surveyed
area is underlain by three geological units although results from two traverse lines revealed
two geological units. The P-Wave velocity of the first layer ranges between 335.00 - 468.00
m/s and the average velocity of 391.57 m/s. It has a thickness range of 5.0 — 27.5 m with an
average thickness of 16.25 m. The layer is interpreted as a weathered layer and consist of soil
and dry loose sand which might be due to beach deposit. The second layer has P-Wave
velocity range of 590.00 — 1133.00 m/s and the average velocity of 881.71 m/s. The layer
thickness ranges between 14.5 — 31.0 m and the average of 25.80 m. The layer may consist of
unconsolidated water- saturated sand and clay. The last layer detected by this survey has P-
Wave velocity range of 1068.00 — 2724.00 m/s and the average of 2074.20 m/s. The layer is
interpreted as the bedrock underlining the surveyed area. The layer may consist of gravel,
sandstone and limestone.

Keywords: Appollonian Formation, Ghana, Seismic Refraction, Subsurface Geological Structures, Tano Basin.
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Diizlestirilmis Sismisite Kullanarak Kapadokya Bolgesi Sismik Tehlikesinin
Belirlenmesi
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Oz

Calisma i¢in, I¢ Anadolu Bolgesinde bulunan en tanidik alanlardan Kapadokya Bélgesi pilot
bolge olarak segilmis, 32°-37° boylamlart ve 37°-40° enlemleri arasinda kalan alan yer
hareketleri ve ilgili degiskenler agisindan incelenmistir. Gegmis yer hareketleri ve ilgili
degiskenler derlendikten sonra diizlestirme yontemi ile Olasiliksal Sismik Tehlike Analizi
(OSTA) uygulanmistir. Gegmis yer hareketlerinin kisitli olmasi degiskenlerin elde edilmesi
amactyla diizlestirme yonteminin kullanilmasini mesrulagtirmistir. Derlenen yer hareketleri
katalogu Onciil ve artgr hareketlerden ayiklanmis ve tamlik Olgiitiine gore kisimlara
boliinmiistiir. OSTA icin gelistirilen genel denklem kullanilarak 475 y1l tekrarlama periyodu
olan depremler i¢in sismik tehlike haritalar1 gelistirilmistir. Sonrasinda iiretilen sismik tehlike
haritas1 resmi harita ile karsilastirtilmistir. Calisma sonucunda elde edilen sismik tehlike
haritasinin resmi harita ile birgok yonden benzestigi ancak resmi sismik tehlike haritasinin
daha genis alanlar1 ve daha fazla sayida sismik kaynag: dikkate alan muhafazakar yaklagimi
nedeniyle, ivme degerlerinin daha yiiksek oldugu goriilmiistiir.

Anahtar kelimeler: Kapadokya, sismisite, sismik tehlike, diizlestirme, olasiliksal sismik tehlike analizi
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Abstract

Cappadocia, a well-known region in the inner Anatolia is selected as the pilot region for the
study. The surrounding area within the boundaries of 32°-37° longitude and 37°-40° latitude
is investigated for seismic activity and related seismic parameters. Gathering of information
about the past seismic activity and assignment of parameters are performed for probabilistic
seismic hazard analysis (PSHA) based on spatially smoothed seismicity (SSS). The modeling
of seismicity through SSS is quite fitting considering the sparse seismic activity and
geological data in the considered region. The gathered catalog is declustered and then
classified with respect to the periods of completeness. By using the general equation for
PSHA, the seismic hazard map is generated for earthquakes with a return period of 475-
years. After that, the seismic hazard map is compared with the current official seismic hazard
map. The seismic hazard maps obtained in this study and the current seismic hazard map is
quite similar while the official seismic hazard map seems to be more conservative with higher
acceleration values which is attributed to the scale of the interested regions, considered
seismic sources and the method of analysis.

Keywords: Cappadocia, seismicity, seismic hazard, spatial smoothing, probabilistic seismic hazard analysis
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Bu calismada Samsun ili Ladik ilcesi’nde Samsun il Afet ve Acil Durum Miidiirliigii
tarafindan ylriitiilen jeolojik, jeofizik, jeoteknik ve yapisal caligmalarin CBS ortaminda
degerlendirilmesi anlatilmistir. Ladik Ilgesi Samsun sehir merkezine ~82 km uzaklikta olup;
yiizélciimii 575 km? ve niifusu 16.126°dir. Kuzey Anadolu Fay Zonu icerisindeki bir cok fay
segmentinden birisi olan Tosya-Ladik segmentinin varh@ Ladik Ilgesinin ¢alisma sahasi
olarak segilmesinde 6nemli rol oynamistir. Aletsel dénemde Anadolu’da buyik deprem
tiretmis olan Kuzey Anadolu Fay Zonu, 26 Kasim 1943 tarihinde Tosya—Ladik segmentini
ortaya ¢ikarmis, s6z konusu deprem ile Ladik Ilgesinde ciddi can ve mal kayiplar1 meydana
gelmistir.

Bu nedenle oncelikle Ilge’nin merkez mahallelerine ait sayisal bina envanterinin
olusturulmasi amaclanmis, 1/25000 6lc¢ekli uydu fotograflari {izerine yapilar poligon olarak
cizilmistir. 10 kisilik teknik personel ile 5 grup olusturmus, 3000 yap1 (konut, ticarethane, ahir
vs.), belediyenin numarataj sistemi dikkate alinarak tablet bilgisayarlar vasitasiyla yerinde
tespit edilmis, fotograflar1 ¢ekilmis, her bir yapinin 6znitelik karnesi (yapa tipi, kat yiiksekligi,
yil1, kullanim sekli, varsa ticarethane niteligi ve yapilarin kadastro parsel bilgisi) ¢ikarilmistir.

Yap1 envanter ¢aligmalarinin tamamlanmasinin ardindan, zemin hakim periyodu ve biiyiitme
parametrelerinin belirlenmesi amaciyla 8.3 km?’lik alanda, aralarinda 200 m. mesafe bulunan
toplam 109 noktada tek istasyon mikrotremor kayitlar1 alinmis, bu kayitlar H/V Spektral Oran
Yontemi (Nakamura) ile degerlendirilmis, sahanin frekans, periyot ve biiyiitme haritalart
olusturulmustur. Ayrica Ilgenin revize imar planina esas jeolojik jeoteknik etiit calismalar
Midiirliigiimiiz kontrolliigiinde yiiriitiilmiis, yeterli miktarda ve derinlikte sondajlar ile
jeofiziksel ¢alismalar yapilmistir. ilce merkezinin jeolojik, jeoteknik ve jeofizik verileri ortaya
konulmus, yap1 envanteri ¢ikarilmistir. Bu ¢alismalarin akabinde Frekans orani yontemi ile
ilgenin heyelan, kaya ve ¢1g duyarlilik haritalar1 25x25 m. piksel boyutlu olarak tiretilmistir.

Elde edilen verilerle, ilge icin ayrintili mikrobdlgelemeye giris yapilmis, olasi deprem

sirasinda mevcut yapt stokunun hangi bolgelerde nasil tepki verecegi yorumlanmis ve
sehirlesmesinin ne yonde olmasi gerektigi hakkinda baslangi¢ noktasi belirlenmistir.

Anahtar kelimeler: Afad, afet, yapi envanteri, mikrobélgeleme, Samsun
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Abstract

In this study, it had explained that evaluation of geologic, geophysic and structural studies in
GIS enviroment taken by Samsun Provincial Directorate of Disaster and Emergency in
Samsun, Ladik District. Ladik district is far away from Samsun city center about ~82 km. and
it has 575 km2 surface area and it has population about 16.126. For choosing this site,
presence of one of the segments of North Anatolian Fault (Tosya — Ladik segment) in Ladik
had taken a major role. North Anatolian Fault generated Tosya-Ladik segment in 26
November 1943 with devastating earthquake and serious loss of lives and values happened
because of this earthquake.

Because of it, it had aimed that generating a numerical inventory of buildings of Ladik
District center. Buildings had drawned on 1/25000 satallite photos as poligons. 3000
structure (housing, office, barn etc.) had located with smart tablets with considering
municipality’s numbering system. Structure’s photos, structure’s report card included
structure type, floor height, building year, type of usage, office’s feature (if avilable) and
kadastre parcel information had optained with this study.

After generating structure inventory studies, fundemental frequency of soil and soil
amplification parameters had generated in 8.3 km2 area, with obtaining single station
microtremor records that 200 m far away from one to each other. These records had
evaluated with H/V Spectral Estimate Method (Naamura) and maps of frequency, period and
soil amplification had generated. In addition to all, geologic and geotechnic studies of zoning
plans controlled by our Directorate and driling works and geophysical studies had done with
enough number and depth. Ladik District center’s geologic, geotechnic and geophysic datas
had revealed and structure inventory had obtained. After all, sensitivity analysis maps
(landslide, rockfall and avalanche) of Ladik had generated with 25x25 pixel size.

With the information that had obtained, enterence had been set up for detailed microzoning,

reaction of buildings on earthquake situations (depends on the place) had interpreted and
starting point identified for which way the city should grow.

Keywords: AFAD, disaster, building inventory, microzoning, Samsun
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Senozoyigin sonlarma dogru, Tiirkiye nin batist iki farkli yondeki gerilme nedeniyle yogun
olarak faylanmistir. Faylar, kuzeybati Anadolu’da ¢ek-ayir havza sistemlerini ve orta ve
glineybatida graben sistemlerini olusturmustur. Kuzeybati Anadolu’da yer alan Soma, genc
yap1 unsurlarinin egemen oldugu jeolojik agidan karmasik ve kritik jeolojik 6zelliklere sahip
bir bolgedir. Bu calisma, Soma Havzasi'nda toplanan fay kayma verileri ile Pliyo-Kuvaterner
gerilmeli sistemlerin yonlerindeki degisikliklerin sonuglarin1 sunmaktadir. Saha gozlemleri ve
nicel analizler, Soma Havzasi'nin tek bir evrede gelisen basit bir graben yapisi olmadigin
gostermistir. Havza, Geg Pliyosen'de genisleme rejimiyle bir graben havzasi olarak baslamis
ve Kuvaterner'deki transtansiyonel kuvvetlerin etkisi altinda bir ¢ek-ayir havzaya
doniismiistiir. Bolgede ii¢ ardisik gerilmenin kronolojisi olusturulmustur. ilk gerilme KB-GD
dogrultuludur ve Anadolu Levhasi altinda kuzeye dogru yiten Afrika levhasinin Geg
Pliyosen’de guney yonlndeki geri cekilmesi ile iliskilidir. Bolgedeki gerilme yonii Erken
Kuvaterner’de olasilikla Kuzey Anadolu Fay Sisteminin bolgeye girisi ile birlikte KB-GD dan
K-G yoniine degismistir. Ge¢ Kuvaterner'den bu yana ise Kuzey Anadolu Fay Sistemi’nin
bolgeyi yogun olarak etkilemesi nedeniyle gerilme yoni KD-GB’ya donmiistiir. Soma
Havzas1 bu son gerilme sistemi ile transtansiyonal bir havzaya donilismiistir.

Anahtar Kelimeler: Kuzey Anadolu Fay Sistemi; Ege Genisleme Sistemi, paleostress, kinematik analiz, transtension
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Abstract

Towards the end of Senozoic, west of Turkey intensively faulted due to stresses in two
different directions. The faults formed pull-apart basin systems in northwest Anatolia and
graben systems in the central and southwest Turkey. Soma, located in northwest Anatolia, is a
region with complex geological features and critical geological features that are dominated
by young structural elements. This paper presents the results of fault slip data collected in the
Soma Basin and changes in the direction of Plio-Quaternary extensional systems. Field
observations and quantitative analyses have shown that the Soma Basin is not a simple
graben structure that develops in a single phase. The basin began as a graben basin under
the extensional regime in the Late Pliocene and transformed into a pull-apart basin under the
influence of the transtensional forces in the Quaternary. We formed the chronology of three
successive extensions in the region. The first NW-SE trending extension co-occurred with the
Late Pliocene extensional phase, with the occurrence of slab rollback and its progressive
steepening northward subduction of the African plate under the Anatolian Plate. West Turkey
had been exposed, during the Early Quaternary, to regional subsidence, and the direction of
extension changed to NW-SE to N-S, consistent probably related with the initiation of North
Anatolian Fault System through the area. Since the Late Quaternary, an NE-SW extension
dominated northwest Turkey and resulted in the formation and development of the elongate
transtensional basin systems. Anticlockwise rotation of Anatolian block which is bounded to
the north by the right-lateral strike-slip North Anatolian Fault System, accompanies to this
extensional phase. The Soma Basin transformed a transtensional basin by the final
extensional system.

Keywords: North Anatolian Fault System; Aegean Extensional System; paleostress; kinematic analysis; transtension
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Calisma alani Istranca Masifi’nin bati kesimlerindeki Derekdy ve yakin dolayimi kapsar.
Inceleme alaninda, Istranca Masifi’nin yesilsist fasiyesindeki metasedimenter istifine ait Orta
Triyas yash fillat-mermer-kalksist istifi (Kofcaz formasyonu) ve Ust Triyas yaslh dolomitik
mermerleri (Kapakli formasyonu) Derekdy Pliitonu tarafindan kesilir. Granitik karakterli
Derekdy Pliitonu’nun metakarbonatlar ile olan dokanaklarinda kontakt metamorfizma ve
skarn zonlar1 gelismistir. Derekdy Pliitonu, kontakt metamorfizma ve skarn olusumunun yasi
Triyas sonrasidir. Derekdy Pliitonu, metakarbonatlar igerisine dayk, sill ve stoklar seklinde
sokulmustur. Bu magmatik kiitle civarinda kalksistler igerisinde baslica granat-epidot
ckzoskarnlar1 gozlenirken, Pliiton igerisinde ise epidot endoskarnlart gozlenmektedir.
Ekzoskarn zonlarinda genel olarak granat, epidot, kalsit, klorit gibi kalksilikat mineralleri ve
pirit, kalkopirit, galenit’den olusan cevher mineralleri gelismistir. Derekdy KB’sindaki
Domuzbayir Tepe dolayinda ise mermerler ile olan dokanaklar boyunca, kalk-silikat
minerallerinin yani sira hematit-magnetit cevherlesmeleri de gozlenir.

Anahtar kelimeler: Istranca Masifi, Derekdy Pliitonu, Skarn Mineralleri, Metakarbonat, Kontakt Metamorfizma
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Abstract

The study area covers Derekdy Village and its vicinity in the western part of the Strandja
Massif. Middle Triassic phyllite-marble- calcschist (Kofcaz formation) and Upper Triassic
dolomitic marbles (Kapakli Formation) belonging to the metasedimentary sequence of the
greenschist facies of the Strandja Massif are cut by Derekdy Pluton in the investigated area.
Contact metamorphism and skarn zones developed at the contacts of granitic Derekdy pluton
with metacarbonates. The age of contact metamorphism, skarn formation and Derekdy Pluton
is after Triassic. The Derekdy Pluton was intrusion in the metacarbonates as form of sill, dike
and stock. Garnet-epidote exoskarn are observed in calcschists around this magmatic mass
while epidote endoskars are observed in Pluton. Generally calcsilicate minerals such as
garnet, epidote, calcite, chlorite and ore minerals consisting of pyrite, chalcopyrite and
galenite have been developed in the exoskarn zones. In addition to the calc-silicate minerals,
hematite-magnetite mineralizations are observed along the contacts with the marbles around
Domuzbayir Tepe in NW of Derekoy Village.

Keywords: Strandja Massif, Derekdy Pluton, Skarn Minerals, Metacarbonate,, Contact Metamorphism
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KB Trakya Havzasinda Eosen Yash Aliiviyal Fan Cokelleri ve Olusum
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Inceleme alan1 Trakya Havzasi'min KB’sin1 ve Istranca Masifi’nin bati kesimlerini kapsar.
Calisma alaninda Istranca Masifi’nin amfibolit fasiyesindeki Karbonifer- Alt Permiyen yaslt
metagranitik kayaglart (variskan temel) ve yesilsist fasiyesindeki Alt Triyas-Orta Jura yasl
metasedimenter istifi Istranca yiikselimini olusturur. Istranca yukseliminin gliney eteklerinde
ise Trakya Tersiyer Havzasi’nin sedimenter ¢okelleri yiizeylenir. Aliiviyal fan ¢okellerinden
olusan Orta Eosen yaghi Akalan formasyonu, bu alandaki Tersiyer kaya birimlerinin
baslangicini temsil eder. Akalan formasyonu, Istranca Masifi’nin metamorfik kayaclar ile
KB-GD dogrultulu “Bat1 Istranca Fay Zonu” olarak adlandirilan dogrultu ve oblik atimh
faylar ile sinirlanmaktadir. Akalan Formasyonu; fay zonuna yakin kesimlerde iri taneli, koseli
ve tane destekli iken fay zonundan uzaklastik¢a ince taneli, yuvarlak ve matriks destekli bir
karakter sergiler. Bu birim iistte ise uyumlu olarak Orta/Ust Eosen yasli Sogucak
Formasyonu’nun resifal kiregtaslarina gecer. Akalan Formasyonu ile kontak halinde olan
“Bat1 Istranca Fay Zonu” bu resifal kirectaslar1 tarafindan iizerlenir. Trakya Havzasi’nin
KB’sindaki sedimentasyonun baslangici ile ilgili elde edilen bu stratigrafik ve yapisal
bulgulara gore; KB Trakya ve Bati Istranca’da Orta Eosen zamaninda dogrultu-oblik atim
tektonigi etkili olmus ve bu tektonizma Trakya Tersiyer Havzasi’nin baslangi¢ ¢okellerinden
olan Akalan formasyonunun ¢okelimini kontrol etmistir.

Anahtar kelimeler: Bat: Istranca Fay Zonu, KB Istranca Masifi, Aliivival Fan Cokelleri, Eosen Tektonizmasi

264



Internationally participated Cappadocia Geosciences Symposium
24-26 October 2018, Nigde, Turkey
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Abstract

The survey area covers the NW of the Thrace Basin and the western part of the Strandja
Massif. In the study area, Carboniferous-Lower Permian aged metagranitic rocks of the
variscan basement in amphibolite facies and Lower Triassic-Middle Jurassic
metasedimentary deposits in greenschist facies constitute the Strandja Massif. In the south of
the Strandja Massif, sedimentary deposits of the Thrace Tertiary Basin are exposed. The
Middle Eocene age Akalan formation, consisting of alluvial fan deposits, represents the
beginning of the Tertiary rock sequence in this area. The Akalan formation is bounded by the
metamorphic rocks of the Strandja Massif along a right lateral strike and oblique-slip faults
called "Western Strandja Fault Zone™ extending along a NW-SE direction. The Akalan
formation exhibits a fine-grained, rounded and matrix-supported character as it moves away
from the fault zone, while it is coarse-grained, angular and grain supported close to the fault
zone. This unit passes upward to the reefal limestone of the Middle / Upper Eocene Sogucak
Formation. The *“Western Strand Fault Zone”, which is in contact with the Akalan
Formation, is overlain by this reefal limestone. Stratigraphic and structural findings related
to the beginning of the sedimentation in the NW Thrace Basin; strike/oblique-slip tectonism
was effective in this region during the Middle Eocene period. This mode of tectonics
controlled the deposition of the Akalan formation which is one of initial sediments of the
Thrace Tertiary Basin.

Keywords: Western Strandja Fault Zone, NW Strandja Massif, Alluvial Fan Deposits, Eocene Tectonics.
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Zeminlerin "kil" ve "kum-cakil" olarak iki farkli sinifa ayrilmasi, killer i¢in konsolidasyon,
kumlar i¢in ise elastik teori esas alinarak deformasyon analizlerinin gerceklestirilmesi
geoteknik miihendisliginde siklikla kullanilan bir yontemdir. Kumlar kirilabilir
malzemelerdir. Kirilabilirlik, 06zellikle yiiksek basing altindaki taneli malzemenin
deformasyon ve genlesmeye bagli durumunu etkileyen en onemli davraniglarindan biridir.
Birgok arastirmaci, gegmis ¢alismalarinda, laboratuvar deneylerinde, ¢ok yiiksek makaslama
gerilmesine maruz kalan parcaciklarin kirildigini belirtmistir. Deneysel arastirmalar gosteriyor
ki, kirilabilirlikle deformasyon artarken, mukavemet azalmaktadir. Taneli malzemenin
mekanik davarnisi, malzemenin graniilometrisine baglidir. Konsolidasyona veya kesmeye
maruz kalan taneler, kirilma ile tane dagiliminda ince malzeme ylizdesini arttirmaya
meyillidir. Tane biiyiikliigii dagilimindaki ve yogunlugundaki degisimin sonucu malzemenin
surtuinme ve kritik durumu gibi Ozellilerini etkiler. Tanelerin kirilganligi, hem, sekli,
mukvemeti, mineral birlesimi gibi tane 6zelliklerine hemde derecelenme, bosluk orani, efektif
gerilme durumu ve effektif gerilme yolu gibi ¢ok sayida “makro-0l¢ek” parametrelerine
baglidir. Kumun kilden ¢ok farkli davranis gostermesinden dolayi, modellemesi daha zordur.
Ornegin, ¢ok iyi bilinirki gevsek kumun tersine, sik1 kum kesme altinda genlesir. Ayn1 kum
yogunluk ve basing seviyelerine bagli olarak farkli malzeme gibi davranmaya meyillidir.
Ciinkii farkli kosullarda farkli davranig sergilerler. Kum pargalar kirildik¢a tanecik sayisi da
artmaktadir. Tabiki kirilmaya kars1 direng kumun mineral birlesimine de baghdir.

Calismada Sinop, Trabzon, Zonguldak illerinden alinan deniz kumlar1 ve Aydin Cine
ilcesinden alinan nehir kumu kullanilarak farkli kokenli dogal kumlarin jeolojik ve
mineralojik 6zellikleri ortaya konulmaya calisilmistir. Calisilan kumlarin farkl yiikler altinda
sikisma davranisini incelemek i¢in farkli baglangic sikilik degerlerinde hazirlanmis numuneler
Uzerinde 6dometre deney aleti kullanilarak deneyler yapilmistir. Numunelere 50-3200 kPa
araliginda degisen diisey efektif gerilmeler uygulanmistir. Deneylerde kullanilan numuneker
farkli sikiliklarda hazirlanmistir. Ayrica, fiziksel Ozellikleri deneyler ile belirlenerek kum
numunelere ait statik parametreler elde edilmistir. Bu amagla kum numunelerinin malzeme
Ozellikleri, gerilme-sekil degistirme Ozellikleri ve dane ezilme basinglari hesaplanmstir.
Deneylerden elde edilen zemin parametreleri kullanilarak, olasiliksal bir model ortaya
konmustur.

Anahtar kelimeler: Kum, kesme kutusu, kayma direnci, kayma gerilmesi, kayma birim deformasyonu
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Abstract

The separation of soils into two different classes as "clay” and "sand-gravel”, consolidation
for clays, deformation analysis based on elastic theory for sands is a method commonly used
in geotechnical engineering. Sands are fragile materials. Vulnerability is one of the most
important behaviors that affect the deformation and expansion of the granular material under
high pressure. Many researchers have reported that, in their previous studies, in laboratory
experiments, particles exposed to very high shear stress have been broken. Experimental
research shows that while deformation increases the deformation, the strength decreases. The
mechanical behavior of the granular material depends on the granulometry of the material.
The grains, which are subjected to consolidation or shearing, tend to increase the percentage
of fine material in fracture and grain distribution. The result of the change in grain size
distribution and density affects the properties of the material such as friction and critical
condition. The brittleness of the grains depends on a number of ger macro-scale, parameters,
such as grain size, strength, void ratio, effective stress state, and effective tensile pathway.
Because sand behaves very differently from clay, its modeling is more difficult. For example,
it is well known that, unlike loose sand, the dense sand expands under cutting. The same sand
tends to behave like different materials depending on density and pressure levels. Because
they behave differently under different conditions. As the sand fragments break, the number of
particles increases. Of course, resistance to breakage depends on the mineral composition of
the sand.

In this study, sand samples which taken from Sinop, Trabzon, Zonguldak and Cine, have been
idendified their mineralogical and geological character. Samples were prepared different
relative densities. Experiments performed under different pressures of odometer on these
specimens. Samples were consolidated to vertical effective stress in the range of 50-3200 kPa.
In the experiments, the inital void ratio range of %30-%90 were used.

Static parameters of samples were determined. Material properties, stress-strain

characteristc and angle of shear resistan of sand samples were calculated. The soil
parameters were used obtained from experiment and a probilistic model was introduced.

Keywords: Sand, shear box, shear strength, shear stress, shear strain,
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Bu ¢alismada, kesme kutusu deney sonuglar1 kullanilarak, kumlu zeminlerde Mohr-Coulomb
yenilme modeli igsel siirtiinme agisi ile kayma modiiliiniin efektif gerilme ve goreceli sikilikla
degisim davranisi incelenmistir. Bu amaca yonelik olarak Trabzon, Sinop, Zonguldak ve
Aydin illerinden alinan farkli mineralojideki kumlar kullanilmigtir. Ayrica secilen kumlarin
farkli dane dagilimina sahip olmasindan dolayr denizel ve aliivyal olmak {izere iki sinifa
ayrilmigtir. Deney sonuglar1 esas alinarak jeolojik ve mineralojik olarak farkli kdkenli olan bu
kumlarin mukavemet ve rijitlik davraniglar karsilastirilmasit hedeflenmistir. Numunelerin
smiflandirilmasi icin ilk asamada 6zgiil agirlik, elek analizi, maksimum ve minimum kuru
yogunluk deneyleri yapilmistir. Calismada farkli sikilikta kum numuneleri hazirlanarak kare
hazneli keseme deney aletinde farkli diisey efektif gerilmelere konsolide edilmistir. Kesme
kutusu deneyleri sirasinda, % 30-90 araliginda degisen farkli goreceli (rolatif) sikiliklarda
hazirlanan numuneler 30-400 kPa araliginda degisen diisey efektif gerilmelere konsolide
edildikten sonra yenilme sonrasina kadar yiiklenmistir. Deney sonuglar1 esas alinarak efektif
icsel siirtiinme acisinin diisey efektif gerilme ve goreceli sikilikla degisimini modelleyen yar1
ampirik bir olasiliksal model gelistirilmistir. Deney sonuglar1 esas alinarak kayma gerilmesi-
birim deformasyon davranis1 hiperbolik biinye modeli bagintilar1 kullanilarak modellenmistir.
Kayma direncinin mobilizasyonunda gerek Mohr-Coulomb yenilme kriteri gerekse de kritik
durum zemin mekanigi prensipleri ile uyumlu olarak gorgil sikilik ve efektif gerilme yari
ampirik olasiliksal bagintinin girdi parametreleri olarak secilmistir. Bagimtilarin model
parametrelerinin ve tahmin kesinligi veya belirsizliginin belirlenmesinde maksimum
olabilirlik yonteminden yararlanilmistir. Kumlar birim deformasyonla degisimi gosterilmistir.
Gerilme-birim deformasyon davranisinin gosteriminde farkli goreceli sikilik ve efektif
gerilme araliklar i¢in ayr1 ayr grafikleri hazirlanmistir. Her kum i¢in modele bagli olarak
hazirlanan grafikler karsilastirmali olarak sunulmustur.

Anahtar kelimeler: Kum, kesme kutusu, kayma direnci, kayma gerilmesi, kayma birim deformasyonu
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Abstract

Within the confines of this study, static shear strength and straining responses of dry sands
are investigated by a series of shear box and oedometer tests. For this purpose, sands with
differing minerological characteristics were retrieved from Trabzon, Sinop, Zonguldak, Aydin
cities. In addition, due to the different grain distribution of the selected sands, it is divided
into two classes as marine and alluvial. Based on the experimental results, it is aimed to
compare the strength and stiffness behaviors of these sands with different geological and
mineralogical origins. Sieve analysis, specific gravity, minimum and maximum dry unit
weights were estimated. In the study, sand samples of different density were prepared and
consolidated to different vertical stresses in the square chamber cutter. As part of shear box
tests, dry sand samples with relative densities varying in the range of 30-90 % were
consolidated to vertical effective stresses in the range of 30-400 kPa and loaded until after
failure. Based on the experimental results, a semi-empirical probabilistic model was
developed to model the effective internal friction angle with vertical effective stress and
relative density. On the basis of shear box test results, shear stress-strain responses of sands
are modelled inspired from hyperbolic constitutive model. Consistent with Mohr-Coulomb
failure criteria and critical state soil mechanics principles, relative density and effective
confining stress are adopted as the input parameters of the proposed semi-empirical
probabilisty-based model.Model coefficients and uncertainty are assessed within the
maximum likelihood framework. The change of the sand to the unit deformation is shown.
Separate graphs were prepared for different relative stress and effective stress ranges in
demonstrating the stress-strain deformation behavior. For each sand, the models prepared
according to the model are presented comparatively.

Keywords: Sand, shear box, shear strength, shear stress, shear strain,
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Oz

Adiyaman bolgesi ile ilgili literatiir verileri toplanmis ve kendi yapimiz olan Hydropet
yazilimi ile degerlendirilmistir. Su smiflari, tirleri ve fasiyesleri ham verilerle
yorumlanmistir. Onceki yazarlarin aksine, hidropet degerlendirmesi su kimyasi ve calisma
alaninin muhtemel petrol potansiyeli hakkinda hassas sonuglar vermistir. Hydropet, birgok
petrol hidrojeokimyasi siniflandirma sistemini ve izotopik yorumlama sistemlerini igeren yeni
kodlanmis bir yazilimdir. Sulin’in siniflamasina gore ¢ogu su tipi CaCl,'dir ve Adiyaman
bolgesinin petrol ve gaz olanaklarina isaret etmektedir. Schoeller siniflandirmasindan farkli
olarak, Wei ve Chebotarev, Bojarski'nin Siniflandirmasi gibi rezervuar ve akiskanin
mobilite/durgunluk durumunu gostermektedir.

Anahtar kelimeler: Petrol hidrojeokimyasi, formasyon suyu, hydropet, degerlendirme, yorumlama
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Abstract

Previous hydrogeochemical literature datas about Adiyaman region collected and evaluated
with own made Hydropet software. Water classes, types and facies’ interpreted raw datas.
Unlike previous authors, hydropet evaluation shows very sensitive results about water
chemistry and possible petroleum potential of study area. Hydropet is a newly coded software
which includes many petroleum hydrogeochemistry classification systems and isotopical
interpretation systems. According to Sulin’s classification, most water type of samples are
CaCl, and it indicates oil and gas occurence of Adiyaman region. Unlike Schoeller
classification, Wei and Chebotarev implicate reservoir and fluid stagnancy and mobility
status like Bojarski’s Classification.

Keywords: Petroleum hydrogeochemistry, oilfield water, Hydropet, review, evaluation
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Oz

Kabuklanma ve korozyon jeotermal kuyularda su kimyasma bagli olarak goriilen ciddi
sorunlardan birisidir. Calismada kabuklanma 6zelinde su kimyasi belli olan bir kuyunun ne
zaman tikanabilecegi ve alinmasi gereken Onlemler i¢in Oneriler sunulmustur. Jeotermal
sulardaki ¢oziinmiis ve asili halde bulunan malzemenin (CaCOs, SiO; vs.) ¢okelme hiz1 ve
kabuk baglamasi detayli olarak ortaya konulmus ve borularin tikanma siiresi hesaplanmaistir.
Su kimyasi bilinen bir jeotermal kuyunun tikanma siiresi matematiksel modellemesi yapilmis
ve tikanma siiresi formiilize edilmistir. Boylece kimyasi bilinen bir jeotermal su iiretimine
basladiktan ne kadar siire sonra kuyunun tikanabilecegi hesaplanarak {iiretim borularinin
mekanik temizlik ve asitleme gibi operasyonlarin periyodu belirlenmistir.

Anahtar kelimeler: Kabuklanma siiresi, kabuk miktari, yazilim, tikanma siiresi
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Abstract

Scaling and corrosion in geothermal wells are some of the serious problems associated with
water chemistry. In the study, suggestions for period of blockage time of a borehole with a
certain water chemistry and precautions to take were given. The sedimentation rate and
crustal structure of dissolved and suspended material (CaCOs3, SiO; etc.) in geothermal
waters are explained in detailed and the blockage time of the boreholes is calculated. A
mathematical model of the blocking time of a known chemistry of a geothermal well was
established and the time of blockage with precipitation volume was formulated. Thus, after
the start of a known geochemistry of geothermal water production, the period of operations
such as mechanical cleaning and acidizing of the production boreholes has been determined
by calculating when the well can be blocked.

Keywords: Scaling time, scale quantity, software, blockage time
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