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ONSOZ

Sedimantoloji Calisma Grubu (SCG), Tiirkiye’deki ¢esitli Kamu Kurumlari ve
Universitelerden arastirmacilarin  olusturdugu; sedimantoloji calismalarmi  6zendirmek,
meslektaslar arasinda iletisim ve is birliginin arttirilmasini1 saglamak, sedimantoloji egitimi ve
uygulamalarini gelistirmek, mesleki sorunlari belirleyip ¢6ziim yollarini arastirmak, yeni teknik
ve bilimsel gelismeleri paylasmak amaciyla diizenlenen bir bulusma platformudur.

1987 yilinda etkinliklerine baglayan Sedimantoloji Calisma Grubu (SCG), 2015 yil1 itibariyle
faaliyetlerine hiz kazandirmistir. Yeni donem c¢alistaylar1 Denizli’de yapilan SCG 2015
“Uluslararas1 Traverten ve Tufa Calistay1” ile baslamis Eskisehir (SCG 2016), Rize (SCG
2017), Sakarya (SCG 2018), Elazig (SCG 2019), Balikesir (SCG 2020), Trabzon (SCG 2022)
ve Istanbul’da (SCG 2023) yapilan ¢alistaylarla devam etmistir. Istanbul’da yapilan toplantida
SCG 2024 Calistayr’nin “Stratejik Sedimanter Hammaddeler” konu baglig1 (ana temasi)
altinda 5-8 Eyliil 2024 tarihleri arasinda Uluslararas1 Katilimli olarak Tiirkiye nin nadide
sehirlerinden biri olan, dogasi ve jeolojik Ozellikleri zengin Tunceli ilimizde, Munzur
Universitesi’nin ev sahipliginde yapilmasina karar verilmistir.

Calistayimiza davetli konusmaci olarak Prof. Dr. Yusuf Kagan KADIOGLU (Ankara
Universitesi), Prof. Dr. Emin CIFTCI (Istanbul Teknik Universitesi), Dog. Dr. Okay CIMEN,
Prof. Dr. Hiiseyin OZTURK ve Prof. Dr. Nurullah HANILCI (istanbul Universitesi-
Cerrahpasa), Prof. Dr. Sacit OZER (Dokuz Eyliil Universitesi), Dog. Dr. Altug HASOZBEK
(El Instituto Geoldgico y Minero de Espafia (CENIEH) katilacaktir.

Calistayda sirasiyla iki giin boyunca sunumlar yapilacak ve ardindan Calistay kapsaminda
Munzur Vadisi Milli Parki ve Ovacik-Gozeler giizergahina uzmanlar esliginde arazi ¢alismasi
diizenlenecektir. Ayrica Tunceli Sehir Turu ve Tunceli Miizesi gezisi diizenlenecektir.

Calistayin diizenlenmesinde katkilari olan basta Tunceli Valiligi, Munzur Universitesi, Ankara
Universitesi, Firat Universitesi, IAS, SEPM, YEBIM, JMO, HAN insaat ve miihendislik, Kili¢
yapi-insaat-zemin etiid basta olmak {izere biitiin destek¢ilerimize, ¢alistayimiza gerek bildiri
sunarak gerekse dinleyici olarak katilan aragtirmacilara ve bildiri 6zetlerini degerlendiren Bilim
Kurulu Uyeleri ne tesekkiir ederiz.

Dr. Muhammed Sami US
SCG 2024 Calistay1 Diizenleme Kurulu Adina



PREFACE

The Sedimentology Working Group (SCQG) is a platform for meetings organized by researchers
from different public institutions and universities in Tiirkiye to promote studies on
sedimentology, improve communication and collaboration among colleagues, develop
education and practice in sedimentology, identify professional problems and research solutions,
and share new technical and scientific developments.

The Sedimentology Working Group (SCG), which began its work in 1987, accelerated its
activities in 2015. The workshops of the new term began with the SCG 2015 “International
Travertine and Tufa Workshop” in Denizli and continued with workshops in Eskisehir (SCG
2016), Rize (SCG 2017), Sakarya (SCG 2018), Elaz1g (SCG 2019), Balikesir (SCG 2020),
Trabzon (SCG 2022), and Istanbul (SCG 2023). At the meeting in Istanbul, it was decided that
the SCG 2024 workshop entitled “Strategic Sedimentary Raw Materials” with international
participation will be held in Tunceli, one of Tiirkiye rare cities with rich nature and geological
features, from September 5 to 8, 2024, at the invitation of Munzur University.

The invited speakers for our workshop were Prof. Dr. Yusuf Kagan KADIOGLU (Ankara
University), Prof. Dr. Emin CIFTCI (Istanbul Technical University), Assoc. Prof. Dr. Okay
CIMEN, Prof. Dr. Hiiseyin OZTURK and Prof. Dr. Nurullah HANILCI (Istanbul University-
Cerrahpasa), Prof. Dr. Sacit OZER (Dokuz Eyliil University), Assoc. Prof. Dr. Altug
HASOZBEK (El Instituto Geoldgico y Minero de Espaiia (CENIEH) will participate.

The workshop will include two days of presentations. Afterward, field work with experts in
Munzur Valley National Park and the Ovacik-Gozeler Route will be organized within the scope
of the workshop. A city tour of Tunceli and a guided tour of the Tunceli Museum will also be
organized.

We would like to thank all our supporters, especially Governorship of Tunceli, Munzur
University, Ankara University, Firat University, IAS, SEPM, YEBIM, JMO, HAN construction,
and engineering, Kili¢c construction-ground survey, who contributed to the organization of the
workshop, to the researchers who participated in our workshop both through presentations and
as audience members, and to the members of the Scientific Advisory Board who evaluated the
abstracts of the presentations.

Dr. Muhammed Sami US
On behalf of the Organizing Committee of SCG 2024 Workshop
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Yer kabugunda temel bir element olan lityum hem jeolojik siireclerde hem de endiistriyel uygulamalarda
cok dnemli rol oynamaktadir. Cesitli mineraller icinde eser miktarda bulunmasi ve dagilimi, onu belirli
jeolojik olusumlarin ve siireglerin bir gostergesi haline getirmektedir. Basta enerji ve elektronik endiistrileri
olmak tizere gesitli teknolojik uygulamalarda lityuma yonelik artan talep, verimli ¢ikarma ydntemlerinin
gelistirilmesini gerektirmistir. Lityumun 6zelligi ve jeolojik Onemi, siirdiiriilebilir kullanim degerinin
artmasina neden olmustur. Lityum, yaygin olarak silikatlar, fosfatlar ve karbonatlar olmak iizere ¢esitli
mineraller i¢inde olugmaktadir. Lityum igeren mineraller, belirli jeolojik olusumlarin gostergeleri oldugu
gibi aym1 zamanda jeolojik siireglerin gelisimi hakkinda da énemli bilgiler sunmaktadir. Ornegin, granit
pegmatitlerdeki lityum konsantrasyonu genellikle magma farklilagmasinin bir gostergesi oldugu ve bu
kayalarin kristallesme ge¢misi hakkinda bilgi saglayabilmektedir. Lityum birincil olarak ii¢ ana kaynakta
yer alir: spodiimen ve lepidolit gibi pegmatitler; tuz diizliikkleri- lityumca zengin tuzlu sular ve lityumca
zengin killer. Her kaynagin kendine 6zgii jeokimyasal davranigi ve hareketlilikleri vardir. Lityumun
jeokimyasal davranist; ayrisma ve erozyon siirecleri, mineraloji, pH, sicaklik ve sivi bilesimi gibi cesitli
faktorler tarafindan yonetilir. Lityum suya karsi gii¢lii bir afinite 6zelligi gosterir ve ayni zamanda hidroksit,
kloriir ve karbonat iyonlart ile kararli bilesikler olusturabilir. Olusan bu karmagik bilesikler, lityumun sulu
ortamlardaki hareketliliginde ve taginmasinda 6nemli rol oynar. Lityumun sulu ortamlardaki hareketliligi
litoloji, ¢ozelti asitligi, sicaklik ve mineralojik bilesim gibi ¢esitli faktdrlere baghdir. Lityum hareketliligi;
genellikle ¢oziinebilir hidroksit ve karbonattaki olusumu diisiik pH kosullarinda daha yiiksektir. Buna
karsilik, kil minerallerinin ve organik bilesenlerin varlig: lityum hareketliligini 6nemli dl¢iide azaltabilir.
Lityum agisindan zengin tuzlu su yataklari lityum ¢okelimler i¢in en uygun ortamlart temsil eder. Tuzlu
sular genellikle lityum igeren kayalardan kaynaklanir bu nedenle ayrisma ve li¢ islemleri bu ortamda
gerceklesebilir. Tuzlu su yataklarinda lityumun zenginlesmesini etkileyen faktorler arasinda kaynak
minerallerin lityum igerigine baglidir. Lityum i¢eren minerallerin ¢oziiniirliigii, hidrolojik kosullar ve tuzlu
sularin birikmesini kolaylagtiran jeolojik yapilarin varligi ile gerceklesebilmektedir.

Tiirkiye, Neo-Tetis’in carpigmasindan 6nce ve sonra biiyiik granitik intriizyonlarin olusumuna neden olmus
ve bunlarin igerisinde pegmatitler olugsmustur. Aynmi zamanda, Tiirkiye'deki paleo-gdllerin olugumlari
genellikle daha yagish bir iklimi temsil eden Pleistosen ve Holosen donemlerinde olusmus ve lityum
birikmesi i¢in 6nemli konum olusturmustur. Tuz Goli, Cankirt Corum, Konya ve Van Golii-Mus havzalar
lityum zenginlesmesi i¢in 6nemli potansiyel alanlari temsil etmektedir. Bu genis havzalardaki kil, siilfat
minerallerinin varligi ve ekonomik anlamda lityum igermesi, Tiirkiye'nin 6nemli bir lityum potansiyeline
sahip oldugunu gosterebilmektedir.

Anahtar Kelimeler: Paleo G6l, Kil, Lityum, Pegmatit, Pentlandit
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ABSTRACT

Lithium, as an essential element in Earth’s crust, plays a crucial role in both geological processes and
industrial applications. Its abundance and distribution in trace amounts within various minerals make it
an indicator of specific geological formations and processes. Furthermore, the increasing demand for
lithium in various technological applications, particularly in the energy and electronics industries, has
necessitated the development of efficient extraction methods. Enhancing our understanding of lithium's
nature and its geological significance provides a foundation for sustainable utilization and further research
in this field. Lithium forms compounds with various minerals, most commonly occurring in silicates,
phosphates, and carbonates. These compounds, especially lithium-bearing minerals, hold tremendous
geological significance as they serve as indicators of certain geological formations and can be used to
assess geological processes. For instance, lithium concentration in granite pegmatites is often an indicator
of magma differentiation, providing insights into the crystallization history of these rocks. Lithium is
primarily derived from three main sources: lithium-bearing minerals of pegmatite, such as spodumene and
lepidolite; lithium-rich brines, commonly found in salt flats and saltwater lakes; and lithium-enriched clays.
Each source has its own unique geochemical behaviour and mobility patterns. The geochemical behaviour
of lithium is governed by various factors, including weathering and erosion processes, mineralogy, pH,
temperature, and fluid composition. Lithium shows a strong affinity for water and tends to form stable
complexes with hydroxide, chloride, and carbonate ions. These complexes play a vital role in the mobility
and transport of lithium in agueous environments. The mobility of lithium in aqueous environments depends
on several factors, including lithology, solution acidity, temperature, and mineralogy. Lithium mobility is
generally higher in neutral to alkaline pH conditions, where it forms soluble hydroxide and carbonate
complexes. In contrast, the presence of clay minerals and organic matter can significantly reduce lithium
mobility due to sorption and complexation processes. Lithium-rich brine deposits are one of the most
economically viable sources of lithium. These brines often originate from lithium-bearing rocks and
undergo weathering and leaching processes. Factors influencing the enrichment of lithium in brine deposits
include the lithium content of the source rocks, the solubility of lithium-bearing minerals, hydrological
conditions, and the presence of geological structures that facilitate the accumulation of brines.

Tiirkiye was subjected to a large granitic intrusion before and after the collision of the Neo-Tethys causing
to formation of pegmatite within these intrusions. At the same time, paleolakes in Tiirkiye often formed
during periods of wetter climate in the Pleistocene and Holocene epochs. The Tuz Gélii, Cankirt Corum,
Konya, and Van Gélii - Mug basins represent important potential areas for lithium enrichment. The clay
and phosphate minerals in these basins have lithium in an economic sense, indicating that Tiirkiye has a
significant lithium potential.

Keywords: Paleo Lake, Clay, Lithium, Pegmatite, Pentlandite,
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Yeryuvarinin 6nemli bir kismini (> %70) kaplayan denizler / okyanuslar ekonomik agidan dnemli dogal
kaynaklar1 barindirmaktadir. Bu baglamda denizel ortamlar “kiyiya yakin (on-shore) ve kiyiya uzak (off-
shore)” ortamlar seklinde ya da si1g ortamlar (<200 m) ve derin ortamlar (>200 m) seklinde kategorize
edilebilir. Denizel ortamlarda olusan ¢okellerde sedimenter (kirintili veya kimyasal-biyokimyasal) veya
hidrotermal kaynaklidir. Kiyiya yakin ortamlarda olusan kirintili ¢okeller modern veya paleo denizel
plaserler olarak kum, kalay, altin, platin ve elmas basta olmak {izere kaynak bolgeye bagli olarak bircok
onemli mineral igerebilir ve bunlar halen 6zellikle Giiney Asya iilkeleri basta olmak iizere bir iilke
tarafindan “deniz madenciligi” faaliyetleri ile kazanilmaktadir.

Kiyiya uzak ortamlarda is “derin deniz madenciligi” faaliyetlerine konu olan ¢ok daha 6nemli maden
olusumlar1 s6z konusudur. Yaklasik 4000-6000 m derinliklerde bulunabilen “polimetalik yumrular /
manganez yumrular1” nikel, bakir, kobalt ve mangani ekonomik oranlarda icermektedir. 800-2400 m
derinlikler olusabilen “mangan kabuklari / demirli mangan kabuklar1” is esas olarak kobalt, az vanadyum,
molibden ve platin igerebilmektedir. 1400-3700 m derinliklerde olusan, 100 milyon ton gibi biiylik
rezervler olusturabilen “masif siilfiir cevherlesmeleri” ise bakir, kursun ve ¢inko, az altin ve giimiis
igermektedir. Tiim madencilik operasyonlarinda oldugu gibi, denizel ekosistemlere zarar verilir kaygisi ile
gerek kiy1 gerekse derin deniz madenciligine itirazlar vardir.

Denizel ortamlar bir kismi1 kritik kategorisinde element ve mineral barindirmaktadir ve heniiz bu ortamlar
tam olarak bilinmemektedir. Olduk¢a genis alanlar kaplayan denizel ortamlar ve bu ortamlarda yapilacak
madencilik faaliyetleri {i¢ tarafi denizlerle ¢evrili olan {ilkemiz i¢in biiyiik bir mesele haline gelecektir.

Anahtar Kelimeler: Denizel Ortamlar, Denizel Plaser, Derin Deniz Madenciligi, Masif Siilfiir
Cevherlesmesi
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ABSTRACT

Seas/oceans, which cover a significant part of the Earth (> 70%), contain economically important natural
resources. In this context, marine environments can be categorized as "on-shore and off-shore"
environments or as shallow environments (<200 m) and deep environments (>200 m). The sediments
formed in marine environments are of sedimentary (clastic or chemical-biochemical) or hydrothermal
origin. Clastic sediments formed in near-shore environments, as modern or paleomarine placers, may
contain many important minerals, depending on the source region, especially sand, tin, gold, platinum and
diamond are being mined out through "sea mining" by many countries, especially South Asian countries

There are much more important mineral formations in offshore environments that are subject to "deep sea
mining" activities. "Polymetallic nodules / manganese nodules”, which can be found at depths of
approximately 4000-6000 m, contain nickel, copper, cobalt and manganese in economical proportions.
"Manganese crusts / ferrous manganese crusts”, which can occur at depths of 800-2400 m, may contain
mainly cobalt, little vanadium, molybdenum and platinum. "Massive sulfur mineralizations", which occur
at depths of 1400-3700 m and can create reserves as large as 100 million tons, contain copper, lead and
zinc, and small amounts of gold and silver.As with all mining operations, there are objections to both
coastal and deep-sea mining due to concerns that marine ecosystems will be damaged.

Marine environments contain elements and minerals, some of which are in the critical category, and these
environments are not yet fully known. Marine environments covering very large areas and mining activities
in these environments will become a big issue for our country too, which is surrounded by seas on three
sides.

Keywords: Deep-Sea Mining, Marine Environments, Marine Placer, Massive Sulfide Mineralization
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fleri teknoloji uygulamalarda girdi olarak kullanilmasi zorunlu olan kritik hammaddeler (6rn. NTE, V, Nb,
Li, Mg, Ni, Co, Mn vb.) i¢in uluslararasi pazarda ciddi seviyede tedarik riski bulunmaktadir. Bu
hammaddelerin uluslararasi pazardaki tedariklerinin bagta Cin olmak iizere sinirlt sayida iilke tarafindan
saglanmasi ileri teknoloji iireten iilkeler i¢in ciddi bir risk olarak ortaya ¢cikmaktadir. Son 10 y1l icerisinde,
ileri teknoloji treten tiim ilkeler (ABD, AB, Japonya, Giiney Kore, Avustralya, Kanada vb.) bu
hammaddeler i¢in giivenilir ve kesintisiz tedarik zincirleri kurma ydniinde Ar-Ge projeleri yiiriiterek ciddi
onemler almaktadir. Ozellikle pandemi donemi ve siyasal gerilimler ileri teknoloji iireten iilkelerin ihtiyag
halinde bu hammaddeleri ‘kendi kendine yetebilme’ refleksi ile giivenilir sekilde kendi kaynaklarindan
temin edebilmesinin zorunlulugunu ortaya ¢ikarmistir. Bu amacla, son yillarda teknoloji {ireten iilkeler
yiiksek ticaret hacimlerine sahip iiretim faaliyetleri i¢in elzem bilesenler olan kritik hammaddeleri listeler
halinde yayinlamaya baglamiglardir.

[laveten, 2050 yilina kadar hedeflenen sifir karbon emisyonu projeksiyonu icin gereken yesil teknolojilere
doniisiim yakin gelecekte kritik hammaddelere olan talebi hizli bir sekilde arttiracaktir. Ornegin, Li-iyon
bataryalarin tiretiminde kullanilan Li, grafit, Mn, Ni ve Co’nun belirtilen tarihe kadar sirasiyla 40, 10, 2, 3
ve 10 kat kadar artmas1 6n goriilmektedir. Bahsi gegen bu artis siiphesiz sekilde ilgili hammaddelerdeki
giivenilir ve kesintisiz tedarik zinciri problemlerini de beraberinde getirecektir. Buna ilaveten, kritik
hammaddelerin uluslararasi pazarda ciddi seviyede ticaret hacimleri (6rn., Mg: ~7 milyar USD, Co: ~4
milyar USD) bulunmaktadir. Bu nedenle, Tiirkiye’de savunma sanayi ve diger ileri teknoloji uygulamarinda
(elektrikli arag, riizgar tribiinleri, fiber optik vb.) kullanilacak kritik hammaddeler i¢in giivenilir ve
kesintisiz tedarik zinciri kurulmasi gerekmektedir. Bu kapsamda, kritik hammaddelere (6rn., Li, Ni, Co,
grafit gibi) yonelik madencilik faaliyetleri uluslararasi standartlarda gelistirilmeli ve bunun beraberinde
madencilik ile birincil jeolojik kaynaklardan temininde zorlanilan kritik hammaddeler (6rn., Tb, Dy gibi)
igin ise elektronik atiklardan (6rn., Li-iyon bataryalar, NdFeB miknatislar) geri doniisiim ¢alismalar
hizlandirilmalidir.

Anahtar Kelimeler: Geri Déniisiim, ileri Teknoloji, Kritik Hammaddeler, Madencilik, Tedarik Riski,
Tiirkiye
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ABSTRACT

There is a significant supply risk in the international market for critical raw minerals (e.g., REEs, V, Nb,
Li, Nb, Ni, Co, Mn etc.), which must be used as inputs in high-tech applications. The supply of these raw
materials by a limited number of countries in the international market, especially China, emerges as a
serious risk for high-tech producing countries. During the last 10 years, all high-tech producing countries
(USA, EU, Japan, South Korea, Australia, Canada, etc.) have been taking serious measures conducting
R&D projects to establish reliable and uninterrupted supply chains for these raw minerals. In particular,
the pandemic period and political tensions have revealed the necessity for the high-tech producing
countries to be able to obtain these raw minerals from their own resources with the reflex of 'self-
sufficiency’. For this purpose, in recent years, the high-tech producing countries have started to publish
lists of the critical raw minerals, which are crucial components for production activities associated with
high trade volumes.

Moreover, the transformation to green technologies, required for the zero carbon emission projection
targeted until 2050, will rapidly increase the demand for critical raw minerals in the near future. For
example, Li, graphite, Mn, Ni and Co, which are used in the production of Li-ion batteries, are projected
to increase by 40, 10, 2, 3 and 10 times, respectively. This increase will undoubtedly create reliable and
uninterrupted supply chain problems in relation to the relevant raw minerals. In addition, critical raw
minerals have significant trade volumes in the international market (e.g., Mg: ~7 billion USD, Co: ~4
billion USD). It is therefore necessary to establish a reliable and uninterrupted supply chain for critical
raw minerals to be used in the defense industry and other high-tech applications (EVs, wind turbines, fiber
optic etc.) in Tiirkiye. In this context, mining activities for critical raw minerals (e.g., Li, Ni, Co, graphite)
should be developed in accordance with international standards, and recycling activities from e-waste
materials (e.g., Li-ion batteries, NdFeB magnets) should be accelerated for critical raw minerals (e.g., Tb,
Dy) that are difficult to recover from primary geological sources by mining.

Keywords: Critilcal Raw Minerals, High Technology, Mining, Recycling, Supply Risk, Tiirkiye
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DERIN DENiZ ORTAMINDA NADIR TOPRAK ELEMENTLERININ
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Denizel ¢okeltilerin NTE degerleri agisindan en 6nemli unsurlari Ce ve Eu'dur. Deniz suyunda yapilan REE
analizleri, Pasifik cevresinde dipten denize bosalan sularda yiiksek pozitif Eu anomalisi ve negatif Ce
anomalisi ortaya ¢ikarmustir. Derin deniz ortamlarinda, NTE degerleri genellikle sediman-su arayiiziinde
zenginlesme gosterir, bu da REE'nin dip sedimanlardaki gozenek sulari tarafindan deniz tabanina
tagindigini gosterir. Bu gocler diyajenetik gdzenek suyu hareketiyle iliskilidir. Deniz suyundaki Negatif Ce
anomalisinin nedeni +4 degerlikli Ce'nin Mn-Fe oksitler tarafindan absorbe edilmesi olarak
aciklanmaktadir. Ote yandan, karada hakim olan redoks kosullar altinda Ce, CeO2 olarak ¢okelir ve Ce'nin
deniz suyuna transferi diger NTE'lere gore sinirl kalir.

Ornegin, Partethis'teki Oligosen'deki Mn cevherleri, okyanustaki volkaniklerin yikanmasi nedeniyle
PAAS'a gore pozitif Eu anomalisi gostermektedir. Deniz tabanina bosalan sicak hidrotermal akiskanlarda
da benzer pozitif Eu anomalileri tespit edilmistir (Michard ve digerleri 1984; Michard ve Albarede 1986;
Klinkchammer ve digerleri 1994, Bau ve Dulski 1996; Bau, 1999, Becker ve digerleri 2014). Sicak sularda
diger NTE'lere gore ¢cok daha yiiksek miktarlarda bulunan Europium'un kaynagi magmatik kayaclardaki
kalsik plajiyoklaz olmalidir. Deniz tabanina bosalan sicak su, Eu a¢isindan zengin kalsik plajiyoklazin
ayrismasina neden olur ve deniz suyuna biiyiik miktarlarda iki degerlikli ve ii¢ degerlikli Eu iyonlar1 salinir.
Devam eden sicak su desarjlari, kapali Paratetis havzalarinda Eu agisindan zengin deniz suyunun
olugmasina yol agmis olmalidir. Oligosen Mn yataklarindaki pozitif Eu anomalisi, Nikopol yatagi disindaki
tim Paratetis Mn yataklarmin ortak 6zelligidir. Paratetis Mn yataklarinin yani sira, Kalahari bdlgesinin
Prekambriyen yashi Mn yataklar1 igindeki Mn yataklarinda da ¢ok belirgin bir Eu anomalisi bulunur ve bu
anomali, deniz suyuna bosaltilan denizalt1 hidrotermal sivilari nedeniyle magmatik kayalarin aginmasina
atfedilir (Chetty ve Gutzmer, 2012). Deniz ¢okeltilerinde, 6rnegin bazi fosforit yataklarinda ¢ok tipik PAAS
‘a normaline Eu anomalileri ve MREE zenginlesmesi tespit edilmistir (Emsbo ve digerleri, 2011). Emsbo
ve digerleri. 2011 Proterozoik, Paleozoik, Mesozoik ve Senozoik yasli fosforit yataklarinda PAAS
normalize pozitif Eu anomalileri tespit etmistir. Ghasemian ve digerleri. 2022 ve Sasmaz ve ark. 2022,
fosforit yataklarinda benzer bir pozitif Eu modeli tanimlamiglardir. Bu pozitif anomali, Giindogar ve
Sasmaz (2022) tarafindan denizalt1 ve karadaki yogun silikat ayrisma siireglerine ve okyanus ortasi yayilma
merkezlerinde artan magmatik aktiviteye baglanmistir.

Eu'nun deniz suyundaki diger NTE'ler arasinda gorece zenginlesmesinin bir baska nedeni de karadaki
yogun bazik magmatik kayalarin ayrigmasi olabilir. Nitekim magmatik kayaglarin lateritik ayrisma siireci
sirasinda, NTE'ler arasinda en yiiksek miktarda Eu karasal ortamda ¢6ziinmekte ve mobilize olmaktadir
(Sanemetsu vd. 2011; Patino vd. 2003; Baechuk vd. 2014; Oztiirk vd. 2023). ) ve deniz suyuna
ulagmaktadir. Bu nedenle temel volkanik kayalarin yogun ayrigmasi, 6r. Pontidler'den Kafkaslar kusagina
kadar uzanan bélgede Eosen ve Kretase yasli volkanitlerin ayrigmasi sonucu olusan bu durum, Eu agisindan
zengin NTE'lerin Paratetis Okyanusu'na bosalimina yol agmis olabilir. Oligosen sirasinda Pontid volkanik
yay kusagimin daglik bolgeleri Paratetisin gliney kesiminde genis bir alana yayilmaktaydi.

Anahtar Kelimeler: Ce, Derin Deniz, Eu, NTE
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ABSTRACT

The most important elements of marine sediments in terms of REEs are Ce and Eu. REE analyzes in
seawater revealed high positive Eu anomaly and negative Ce anomaly in the waters discharging into the
sea from the bottom around the Pacific. In deep-sea environments, REE values generally show enrichment
at the sediment-water interface, indicating REE transport to the seafloor by pore waters within the bottom
sediments. These migrations are associated with diagenetic pore water. The reason for the Negative Ce
anomaly in seawater is explained as the absorption of tetravalent Ce by Mn-Fe oxides. On the other hand,
under the weathering conditions prevailing on land, Ce remains on land as CeO2 and therefore Ce transfer
to seawater be limited compared to other REEs.

For example, Mn ores in the Oligocene in Paratehis show positive EU anomaly according to PAAS due to
the washing of volcanic in the ocean. Similar positive Eu anomalies have been detected from hot
hydrothermal fluids discharging to the seafloor (Michard et al. 1984; Michard, and Albarede 1986;
Klinkchammer et al. 1994, Bau and Dulski 1996; Bau, 1999, Becker et al. 2014). The source of Europium,
which is found in much higher amounts than other REEs in hot waters, should be calcic plagioclase in
magmatic rocks. Hot water discharged to the seafloor circulates in alkaline rocks and causes the
decomposition of Eu-rich calcic plagioclase, releasing large amounts of divalent and trivalent Eu ions into
the seawater. Ongoing hot water discharges can lead to the formation of Eu-rich seawater in closed
Paratethyan basins. The positive Eu anomaly in Oligocene Mn deposits is a common feature of all
Paratethyan Mn deposits except the Nikopol deposit. Apart from the Paratethyan Mn deposits, a very
pronounced Eu anomaly is also found in the Mn deposits within the Precambrian-aged Mn deposits of the
Kalahari region, and this anomaly has been attributed to the weathering of magmatic rocks by submarine
hydrothermal fluids discharging into seawater from the basin floor (Chetty and Gutzmer, 2012). Very
typical PAAS normalised Eu anomalies and MREE enrichment have been detected in marine sediments,
for example in some of the phosphorite deposits (Emsbo et al. 2011). Emsbo et al. 2011 detected PAAS
normalised positive Eu anomalies in Proterozoic, Paleozoic, Mesozoic and Cenozoic aged phosphorite
deposits. Ghasemian et al. 2022 and Sasmaz et al. 2022 defined a similar positive Eu pattern in phosphorite
deposits. This positive anomaly has been attributed by Giindogar and Sasmaz (2022) to intense silicate
weathering processes in the submarine and on land and to increased magmatic activity in mid-ocean
spreading centres.

Another reason for the relative enrichment of Eu among other REESs in seawater may be the weathering of
dense bazic magmatic rocks on land. Indeed, during the lateritic weathering process of magmatic rocks,
the highest amount of Eu among REEs is dissolved and mobilised in the terrestrial environment (Sanemetsu
et al. 2011; Patino et al. 2003; Baechuk et al. 2014; Oztiirk et al. 2023) and reaches seawater. For this
reason, intense weathering of basic volcanic rocks, e.g. as a result of decomposition of Eocene and
Cretaceous volcanics in the Pontides to Caucasus belt, may have led to a discharge of Eu-rich REES into
the Paratethyan Ocean. During the Oligocene, the highlands of the Pontide volcanic arc belt erupted over
a wide area in the southern part of the Paratethyan basin.

Keywords: Ce, Deep Sea, Eu, REE
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TURKIYE’NIN BOKSIT YATAKLARI VE KRIiTiK ELEMENT ICERIKLERI
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Tiirkiye boksit yataklarindan Kokaksu (Zonguldak) harig, tamami Toros kusaginda tanimlanan yedi boksit
provensinde yer almaktadir. Bu provenslerdeki boksit yataklart Orta Jura (Tufanbeyli-Saimbeyli,
Bolkardagi ve Milas-Mugla Provensleri), Ge¢ Jura (Yalvag-Sarkikaraaga¢ provensi), Alt ve Orta Triyas
(Alanya Provensi) ve Ust Kretase (Seydisehir-Akseki ve Islahiye-Payas provensleri) diskordans
diizleminde gelismistir. Orta ve Gec Jura ile Alt ve Orta Triyas boksitleri diyasporitik, Ust Kretase
boksitleri ise bohmitik bilesimlidir. Baskin olarak karstik-tip boksitlerin gelistigi bu provenslerde, lateritik-
tip boksitlerin de gdzlendigi Milas-Yatagan ve Bolkardagi'nda Alt ve Ust Triyas seylleri, Yalvac-
Sarkikaraaga¢’da Geg Jura bazaltik lavlar ve Islahiye-Payas provensinde ise alkali bazaltlar, boksitlerin
tiiredigi protolitleri olusturmaktadir.

Aluminosilicat mineralce zengin kayaclarin yiizeysel kosullarda ayrismasi sonucu olusan boksitler baglica
aliiminyum metalinin eldesinde kullanilmasina karsin son yillarda, karstik-tip boksitler basta olmak tizere
REE, Li, V, Ga, Sc, Zr gibi baz1 kritik metal igerikleri agisindan diinyanin ve aragtirmacilarin ilgisini
cekmistir. Tiirkiye boksit provenslerinin ortalama kritik element icerikleri; Y REE 135 -970 ppm arasinda,
Ga 51-106ppm arasinda, V 180-567 ppm arasinda ve TiO2 %2-8 arasinda degismektedir. Tiirkiye boksit
yataklarinin rezervleri biiyiilk olmadigindan bunlardan kritik metal eldesinin ekonomik olmadigt
degerlendirilmistir. Ancak, diinyada Iyon Adsorpsiyon killeri REE agisindan 6énemli bir kaynak olup
Tiirkiye’deki bazi boksit provenslerinin (Bolkardagi ve Milas-Yatagan) protoliti bu tiir killerdir ve ortalama
1548 ppm’e kadar Y REE icermektedir. Bu tiir protolitler 6zellikle REE kaynagi ve eldesi acisindan
boksitlere gore daha ekonomik boyutlarda olabileceginden dolay1 arastiriimalidir.

Anahtar Kelimeler: Boksit, Kritik Metaller, Tiirkiye
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BAUXITE DEPOSITS OF TURKIYE AND THEIR CRITICAL ELEMENT
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ABSTRACT

Except for Kokaksu (Zonguldak) in Tiirkiye, the bauxite deposits are located in seven defined bauxite
provinces within the Taurus belt. The bauxite deposits in these provinces have developed along the
unconformity plane of Middle Jurassic (Tufanbeyli-Saimbeyli, Bolkardag: and Milas-Mugla Provinces),
Late Jurassic (Yalvag-Sarkikaraaga¢ Province), and Lower to Middle Triassic (Alanya Province) as well
as Upper Cretaceous (Seydisehir-Akseki and Islahiye-Payas Provinces). The bauxites of Middle and Late
Jurassic, as well as Lower and Middle Triassic, are diasporitic in composition while those of Upper
Cretaceous are boehmitic. In these provinces the karstic-type bauxites are developed as dominant. Among
the provinces where lateritic type bauxites also are observed, the Early and Upper Triassic shales in Milas-
Yatagan and Bolkardagi; the Late Jurassic basaltic lavas in Yalvag-Sarkikaraagag, alkali basalts in
Islahiye-Payas province are the protoliths of these bauxites.

Although bauxites, which are formed as a result of the weathing of rocks rich in aluminosilicate minerals
under superficial conditions, are mainly used to obtain aluminium metal, in recent years they have attracted
the attention of the world and researchers in terms of some critical metal contents such as REE, Li, V, Ga,
Sc, Zr, especially karst-type bauxites. The average critical element contents of Tiirkiye bauxite deposits
range from Y REE 135-970 ppm, Ga 51-106 ppm, V 180-567 ppm, and TiO2 2%-8%. Due to the limited
reserves of bauxite deposits in Tiirkiye, it has been considered uneconomic to extract critical metals from
them. However, ion adsorption clays are an important source of REE worldwide and some bauxite deposits
in Tirkiye (such as Bolkardagi and Milas-Yatagan) have protoliths that are this type of clays containing
up to an average of 1548 ppm Y REE. These protoliths should be investigated further as they may present
more economical.

Keywords: Bauxite, Critical Metals, Tiirkiye
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Ilgin ve Yalvag havzalarinin (I¢ Anadolu, Tiirkiye) Ge¢ Miyosen-Pleyistosen dénemine ait 7 stratigrafik
kesitte ve bir sondaj kuyusunda 5 fasiyes toplulugu tamimlanmustir. Yalva¢’ta, karofit kalintilari
Sarkikaraga¢ yakinlarindaki bir sondaj kuyusundan, Bagkonak yakinlarindaki bir kesitten ve Balci'daki
stratigrafik bir kesitten toplanmustir. Ilgin Havzasi’nda incelenen yerler arasinda Yukarigigil, Kiresendere
(Digrak Koyii), Cebisli, Cigil ve Tursunlu/Dursunlu bulunmaktadir. Bu fasiyes topluluklarina gore 5
¢cokelme ortamu ayrilmistir: 1) Akarsu (Bagkonak kesiti), 2) A¢ik gol (Yukaragigil, Cigil, Dursunlu’nun iist
kismi, Balc1 ve SK-2 sondaj kuyusunun iist kesimleri), 3) Turba batakligi (Dursunlu kesitinin tabant), 4)
Sazlik (Kiresendere kesitinin tabani ve Sarkikaraagag¢’taki SK-2 sondaj kuyusunun tabani) ve 5) Tufa golii
(Kiresendere, Cigil ve Balci kesitlerinin tabani). Bu kapsamda, tanimlanan fasiyes detaylar1 sirasiyla
verilmistir. 1) Akarsu fasiyesleri: asinmig tabanli ve kanalli morfolojiler gosteren c¢akil tasi destekli
konglomera, kiltasi ve kumtas1 ardalanmalarindan olusur. 2) A¢ik g6l fasiyesi (kalici gol): Fosil agisindan
zengin kirectasi ara katkilariyla sonlanan, laminali marnlar ve marnh kiregtaglarinin dongiisel ardalanmalar1
ile karakterizedir. Bu kirectaslari, 6zellikle karofit kalintilar1 (thallus ve girogonitler) agisindan zengindir.
Bu dongiiler (marn-kiregtasi), derin ve sakin kosullari goésteren laminali marnlar ile sig ve iyi
aydinlatilanmis ortamlar1 gdsteren karofit zengini kiregtaslart olarak yiizeylenme egilimleri seklinde
yorumlanabilir. 3) Turba batakligi: Bir diger tiir palustrin (bataklik) ¢okellerle, Dursunlu’daki Pleyistosen
donemi karakterize etmistir. Bu fasiyes toplulugu; kok izleri ve genis linyit yataklarini isaret eden, ayni
zamanda da fosil igeren organik killerden olusur. Linyit yataklarinin tabaninda yaygin olan kok izleri, gol
kenarinda turba batakliklar1 olusturan otsu helofitik bitkilerin varligina igaret eder. Bu organik killer i¢inde
bulunan erozyon yiizeyleri ve parcalanmig kemikler, yeniden islenme ve su seviyesindeki dalgalanmalari
gosterir. 4) Sazlik fasiyesleri: Karofit girogonitleri, sucul ve helofitik bitki tohumlari, karasal ve sucul
gastropodlar ve ostrakodlar iceren cesitli flora ve fauna ile zengin organik marnlar, killer ve linyit
katmanlarindan olusur. 5) Tufa go6li fasiyesleri: Mikrobiyal matlarin etkisiyle karbonat ¢okelmesini
gosteren mikrobiyal baglamtaglar1 ve onkoidlerden olusur. Bu tufa fasiyesinin olusum mekanizmasi; CO;
cikigi, fotosentez, yakin faylardaki sicak su gikislart ile tektonik aktiviteler gibi biyolojik ve jeolojik
stirecleri igerir.

Yalvag ve Ilgin havzalari, yumusak bir aliivyal diizlemde akarsu, golsel ve bataklik sedimantasyonu i¢eren
cesitli fasiyes topluluklarina sahiptir. G6l ve bataklik ortamlari fosil bakimindan zengin karbonat ¢okeltileri
iiretirken, akarsu fasiyesleri yiiksek enerjili nehir kanallarmin tagkin ovalarina gegigini gosteriyordu.
Bolgesel tektonik faaliyet, Neojen boyunca kiigiik dalgalanmalarla sabit yeralt1 suyu seviyelerini koruyarak
bolgeyi olusturdu.

Bu calisma {i¢ arastirma projesi; 1) Bap Hacettepe Universitesi (Ankara/Tiirkiye), kod ID: 18910, FHD-2021-18910; 2) TUBITAK
2214-A Uluslararast Arastirma Burs Programi, burs kodu: 1059B142100601; 3) Ispanyol Arastirma Ajansi (AEI) ve Avrupa Bolgesel
Kalkinma Fonu (ERDF) tarafindan desteklenen IBERINSULA projesi, kod: PID2020-113912GB-100/AE1/10.13039/501100011033
tarafindan finanse edilmistir.
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ABSTRACT

Up to 5 facies assemblages have been identified in 7 stratigraphic sections and one borehole of the Late
Miocene-Pleistocene of llgin and Yalvag basins (Central Anatolia, Tiirkiye). In Yalvag, plant remains were
recovered from a borehole near Sarkikaragag, a section near Bagkonak, and a stratigraphic section in
Balci. In the Ilgin Basin, the studied locations include Yukarigigil, Kiresendere (Digrak Village), Cebisli,
Cigil, and Tursunlu/Dursunlu.These facies assemblages can be assigned to 5 sedimentary environments:
1) Fluvial (Bagkonak section), 2) Open lake (sections of Yukaracigil, Cigil, upper part Dursunlu, Balct and
upper part SK-2 borehole), 3) Peat bog (base of the Dursunlu section), 4) Marsh (base of the Kiresendere
section and base of the SK-2 borehole at Sarkikaraagag) and 5) Tufa lake (Kiresendere, Cigil and base of
Balai sections).1) Fluvial facies consists in clast-supported conglomerates showing erosive bases and
Channelized Morphologies Alternated With Claystones And Sandstones. 2) Open Lake (Permanent
Lacustrine facies) are characterized by cyclic successions of laminated marls and marly limestones topped
by fossil-rich limestone intervals displaying packstone and grainstone textures. Limestones are especially
rich in charophyte remains (thalli and gyrogonites). These cycles (marls-limestone) can be interpreted as
shallowing upward trends, where laminated marls indicate deep and quite conditions, and charophyte-rich
limestones indicate shallow and well illuminated settings. 3) Facies related to marshes consist in organic-
rich marlstones, clays and lignite layers with a diverse flora and fauna including charophyte gyrogonites,
seeds of aquatic and helophytic plants, terrestrial and aquatic gastropods, and ostracods. 4) Another type
of palustrine deposits has been characterized in the Pleistocene of Dursunlu i.e., peat bog. This facies
assemblage is composed by fossiliferous organic clays displaying root traces and extensive lignite beds.
Root traces are common at the base of lignite beds indicating a palustrine setting where herbaceous
helophytic plants formed peat swamps at the lake’s margin. Erosive surfaces and fragmented bones found
within these organic clays suggest reworking and water level fluctuations. 5) Tufa lake facies consist on
microbial boundstones and oncoids indicating carbonate precipitation influenced by microbial mats. The
formation mechanism of this tufa facies includes CO. degassing, biotic activity like photosynthesis, and
geological processes such as hot spring and tectonic activity in nearby faults.

The Yalva¢ and llgin basins featured a diverse facies assemblage including fluvial, lacustrine, and
palustrine sedimentation on a gentle alluvial plain. Lacustrine and palustrine environments produced
carbonate deposits rich in fossils, while fluvial facies indicated high-energy river channels transitioning to
floodplains. The regional tectonic activity created accommodation space, maintaining stable groundwater
levels with minor fluctuations over the Neogene.

This study has been funded by three research projects: 1) Bap Hacettepe University (Ankara/Turkey), code ID: 18910, FHD-2021-18910; 2) International
Research Fellowship Program of TUBITAK 2214-A, fellowship code: 1059B142100601; 3) Project IBERINSULA, code: PID2020-113912GB-100/ AEI

/10.13039/ 501100011033 of the Spanish Research Agency (AEI) and the European Regional Development Fund (ERDF).
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13



Sedimantoloji Calisma Grubu 2024 Calistay1, 5-8 Eyliil 2024, Tunceli
Sedimentology Working Group 2024 Workshop, 5-8 September 2024, Tunceli

PAKISTAN, SALT RANGE’DEN PALEOSEN BOKSITLERININ
MINERALOJIK VE JEOKIMYASAL INCELEMELERI: AYRISMA,
PALEOIKLIM VE PROVENANS iCiN CIKARIMLAR
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Boksit yataklari, subtropikal-tropikal paleoiklim ortamlarinda yogun lateritik ayrigmanin {riinleridir.
Mineralojik ve jeokimyasal bilesimleri, hakim kimyasal ayrismanin yogunlugunu gosterir ve protolitlerinin
ve tektonik ortamlarinin jeokimyasal/mineralolojik bilesimiyle baglantili sinyalleri korur. Paleosen boksit
yataklar1 Pakistan'in Tuz Siradaglari ve Kohat-Potwar Platosu'nda (Kiigiik Himalayalar) yaygin olarak
dagilmistir. Dogu Tuz Siradaglari'nda (Katha ve Arara bdlgeleri), bu yataklar alttaki Permiyen kiregtaslari
(Zaluch Grubu) ile iistteki uyumlu Paleosen Hangu Formasyonu arasindaki uyumsuz dokanakta meydana
gelir. Katha-Pail kesitinin stratigrafisi, masif kumtasi ile 6rtiilen kaolinitik kilden olusan bir taban katmanini
(1 ila 2 m kalinliginda) ortaya ¢ikarmaktadir. Buna karsilik Arara boliimiinde, kalinliklar1 3 ila 4 m arasinda
degisen, asagidan yukariya dogru tanimlanan alt1 ayr1 boksit katmani/mercegi bulunur. Katman-1 masif ve
koyu kirmizi, Katman-2 masif, pisolitik ve agik kirmizi, Katman-3 pisolitik ve sari, Katman-4 pisolitik,
kremsi ve agik kirmizi, Katman-5 pisolitik ve kremsi saridir, Katman-6 ise karisik, ¢ogunlukla killi,
kirmizimsi ve topraksi dokuludur. Katha-Pail boéliimiiniin mineralojik verileri (XRD tabanli), baskin
minerallerin kaolinit, natroalunit, gibbsit, gotit ve kuvars oldugunu gostermektedir. Arara kesitinde
belirlenen ana elementler kaolinit, boehmit, natroalunit ve gibbsit olup eser miktarlarda bulunan gotit,
anataz ve rutildir. Arara b6liimiiniin jeokimyasal analizi (XRF bazli), %24,6-64,3 Al,O3 (ortalama %43,32),
%10,4-51,2 SiO, (ortalama %33,92), %1,5-33,4 Fe,O3 (ortalama %17,32), 1,7- %4,0 TiO, (ortalama
%2,80) ve diger oksitler kiigiik konsantrasyonlardadir. Atesleme Kaybi (AK) ortalama %15,4 degerine
sahiptir (aralik: %21,6 ila %12,7). Bu boksitlerin agir mineral analizi, ultra-kararli grubun (ZTR) yiiksek
konsantrasyonlarint (>%50) gostermektedir; zirkon (%28), rutil (%13,5) turmalin (%16), staurolit (%18),
epidotlar (%10,5), granat (%6,5) ve az miktarda kloritoid ve topazdan olusmaktadir. Kaolinit, boehmit,
gibsit, goetit, hematit, hareketsiz eser elementler ve ultra-kararli agir minerallerin daha yiiksek
konsantrasyonlari, subtropikal-tropikal paleoiklim kogullari altinda kararsiz minerallerin 6nemli 6lgiide
stiziilmesine ve uzaklastirilmasina isaret etmektedir. Jeokimyasal yaklasimlar ve agir mineral topluluklart,
boksitin killi, orta dereceli metamorfik kayaglardan olustugunu gostermektedir.

Anahtar kelimeler: Boksit, Jeokimya, Mineraloji, Paleoiklim, Provenans
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MINERALOGICAL AND GEOCHEMICAL INVESTIGATIONS OF THE
PALEOCENE BAUXITES FROM THE SALT RANGE, PAKISTAN:
IMPLICATIONS FOR WEATHERING, PALEOCLIMATE, AND PROVENANCE
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ABSTRACT

Bauxite deposits are the products of intense lateritic weathering in subtropical-tropical paleoclimate
settings. Their mineralogical and geochemical compositions indicate the intensity of the prevailing
chemical weathering and preserve signals linked to the geochemical and mineralogical composition of
their protolith and tectonic settings. Paleocene bauxite deposits are widely distributed in Pakistan's Salt
Range and Kohat-Potwar Plateau (Lesser Himalaya). In the eastern Salt Range (Katha and Arara areas),
these deposits occur at the unconformable contact between the underlying Permian limestones (Zaluch
Group) and the overlying concordant Paleocene Hangu Formation. Field stratigraphy of the Katha-Pail
section reveals a basal layer of kaolinitic clay (1-2 m thick), overlain by massive sandstone. In contrast,
the Arara section features six distinct bauxite layers/lenses identified from bottom to top, ranging from 3
to 4 m thick. Layer-1 is massive and dark red,; Layer-2 is massive, pisolitic, and light red,; Layer-3 is
pisolitic and yellow,; Layer-4 is pisolitic, creamy, and light red,; Layer-5 is pisolitic, and creamy yellow,;
and Layer-6 is mixed, mainly clayey, reddish, and earthy. The Katha-Pail section's mineralogical data
(XRD-based) indicates the dominant minerals are kaolinite, natroalunite, gibbsite, goethite, and quartz. In
the Arara section, the primary elements identified are kaolinite, boehmite, natroalunite, and gibbsite, with
goethite, anatase, and rutile found in trace amounts. Geochemical analysis of the Arara section (XRF-
based) indicates that it contains 24.6-64.3% Al,O; (averaging 43.32%), 10.4-51.2% SiO, (averaging
33.92%), 1.5-33.4% Fe,03 (averaging 17.32%), 1.7-4.0% TiO, (averaging 2.80%), and other oxides in
minor concentrations. The Loss On Ignition (LOI) has an average value of 15.4% (range: 21.6% to 12.7%).
The heavy mineral analysis of these bauxites shows high concentrations (>50%) of the ultra-stable group
(ZTR), including zircon (28%), rutile (13.5%), tourmaline (16%) staurolite (18%), epidotes (10.5%), garnet
(6.5%), and small amounts of chloritoid and topaz. The higher concentrations of kaolinite, boehmite,
gibbsite, goethite, hematite, immobile trace elements, and ultra-stable heavy minerals point to substantial
leaching and removal of unstable minerals under subtropical-tropical paleoclimatic conditions. The
geochemical proxies and heavy mineral assemblages indicate that the bauxite was formed from
argillaceous/intermediate, and medium-grade metamorphic rocks.

Keywords: Bauxites, Geochemistry, Mineralogy, Paleoclimate, Provenance
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PAKISTAN, DOGU TUZ SIRADAGLARI, ERKEN PERMIYEN YASLI DANDOT
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Tuz Siradaglar ve bitisigindeki Potwar Havzasi, Alt Himalayalarin 6nemli 6zellikleridir. Her ikisi de tuz,
al¢1, komiir, samot, kumtasi, kiregtast ve hidrokarbonlar gibi degerli maden ve enerji kaynaklari nedeniyle
ekonomik dneme sahiptir. “Dandot Formasyonu (Erken Permiyen), Dogu Tuz Araligi, Pakistan'in rezervuar
kalitesinin degerlendirilmesinde diyajenezin etkisi” baslikli mevcut calisma ¢ok 6nemli bir konudur.
Calismanin amacina ince kesitler, EDS ile SEM, XRD, karbon ve oksijen izotop analizi, gbzeneklilik ve
karot tapalarinin gegirgenligi analiz edilerek ulagildi. Bu ¢aligma i¢in iyi goriinen iki boliim (Basharat ve
Watli) segildi. Saha gozlemlerinden alti litofasiyes (cakilli kumtagi, kaba taneli kumtasi, orta taneli kumtasi,
ince taneli kumtasgi, silttasi ve seyl fasiyesi) ve mikroskobik incelemeden ii¢ mikrofasiyes (arkozik kumtast,
litik arenit ve feldspatik arenit) belirlenmistir. Cakilli kumtasi, iri taneli kumtasi, orta taneli kumtasi,
feldspatik arenit ve arkozik arenit iyi rezervuar kalitesine sahiptir. Sikigsma, ¢imentolanma ve kil mineralleri
gibi diyajenetik siiregler rezervuar ozelliklerini azaltirken, birincil gézenekler, ¢atlaklar ve ¢dziinme
gozenekleri rezervuar 6zelliklerini arttirmistir. Karot tapalarindan elde edilen gozeneklilik ve gecirgenlik
verileri, Dandot Formasyonunun iyi ila miikkemmel gézeneklilige (%17, %24, %79) ve iyi gecirgenlige
(53.22 milidarcy’e kadar) sahip oldugunu gostermektedir. Genel olarak Dandot Formasyonu iyi bir
rezervuari temsil etmektedir.

Anahtar Kelimeler: Dandot Formasyonu, Diyajenez, Gegirgenlik, Porozite, Rezervuar Ozellikleri
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DIAGENETIC FACTORS CONTROLLING RESERVOIR QUALITY OF DANDOT
FORMATION, (EARLY PERMIAN), EASTERN SALT RANGE, PAKISTAN
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ABSTRACT

The Salt Range and the adjoining Potwar Basin are significant features of the Sub-Himalayas. Both are of
economic importance due to the valuable mineral and energy resources such as salt, gypsum, coal, fireclay,
sandstone, limestone, and hydrocarbons. The current study titled “Impact of diagenesis to assess the reservoir
quality of the Dandot Formation, (Early Permian), Eastern Salt Range, Pakistan” is a very important topic.
The objective of the study was achieved by analyzing thin sections, SEM with EDS, XRD, carbon and oxygen
isotope analysis, porosity, and permeability of core plugs. Two well-exposed sections (Basharat and Watli)
were selected for the present study. Six lithofacies (Pebbly sandstone, coarse grained sandstone, medium
grained sandstone, fine grained sandstone, siltstone, and shale facies) were determined from field observations
and three microfacies (arkosic sandstone, lithic arenite, and feldspathic arenite) from microscopic examination.
Pebbly sandstone, coarse grained sandstone, medium grained sandstone, feldspathic arenite, and arkosic
arenite are of good reservoir quality. Diagenetic processes such as compaction, cementation, and clay minerals
reduced the reservoir properties, while primary pores, fractures, and dissolution pores increased the reservoir
properties. The porosity and permeability data from the core plugs show that the Dandot Formation has good
to excellent porosity (17%, 24%.79%) and good permeability (up to 53.22 md). Overall, the Dandot Formation
represents a good reservoir.

Keywords: Dandot Formation, Diagenesis, Porosity, Permeability, Reservoir Characteristics
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TARIHIi GONELi TUZLASI’NIN (PULUMUR, TUNCELi) MEKANSAL
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Tunceli ili Pilliimiir ilgesinde bulunan tarihi Goneli Tuzlasi’nda yaklagik dort yiiz yildir halit (tuz) tiretimi
yapmaktadir. Nesiller boyunca pek ¢ok kusak tarafindan el degistiren isletme; modern ve biiylik
buharlastirma havuzlarinin aksine, ¢cok daha kiigiik ve insan giicline dayal1 isletme yontemleri kullanarak
iretime devam etmektedir. Endiistride genis kullanim alanlari bulunan halit minerali, insanoglunun
giindelik yasaminda da siklikla kullandigi ve tiiketti§i bir mineral olarak karsimiza g¢ikmaktadir.
Ulkemizde, basta Tuz Gélii havzasi olmak iizere pek cok I¢ Anadolu evaporit havzasinda tuz iiretimi
yapilmaktadir. Bunlar icerisinde biiyiik 6lg¢ekli isletmeler daha ¢ok halit mineralini endiistriyel olarak
tilketime hazir ederken, kiiciik 6lcekli ve yerel iiretimler daha c¢ok endiistriyel olmayan ihtiyaglar
karsilamada 6nemli rol oynamaktadir. Yer alti kapali kaya tuzu isletme yontemlerinden farkli olarak
¢oziilebilir bir yapisi olan halit minerali bazen tatli su enjeksiyonlari ile bazen de yer alti suyunun dogal
hareketliligi neticesinde tuzlu kaynak sulari seklinde yeryiiziine ulagabilmektedir. Boyle bir tuzlu su
kaynagindan yillik ortalama 250-300 ton kapasite ile liretim yapabilen Goneli Tuzlas1 Piliimiir (Tunceli)
civarinda sofralik tuz tikketiminde 6nemli bir ihtiyaci karsilamaktadir. Yapilan arazi ¢aligmalarinda tuzlaya
ait bir adet iiretim kuyusu, iki adet dinlendirme havuzu (kil ve silt boyu malzeme ¢okeltme amagl), elli iig
adet aktif durumda 25 c¢m derinliginde yaklasik 20 m? alan kaplayan iiretim havuzlar1 gézlenmistir. Farkli
iretim havuzlarina ait ¢okeltilen halit mineralinden derlenen ornekler herhangi bir tortu kirliliginin tespiti
amacli basta {isten aydinlatmali mikroskoplar da incelenmis, icerisinde sadece az oranda kirintili malzeme
tespit edilmistir. Sonrasinda varsa eslik eden diger minerallerin tespiti amaci ile XRD analizi yapilmis, halit
mineralinden bagka bir mineral tayin edilmemistir. XRF ¢aligmalart ana oksit (Na,O % 26-46; % MgO %
1-9; CaO % 2-8) ve iz element (Br 3-57 ppm; Sr 70-370 ppm; Co 1,7-3,6 ppm; Hf 2-7 ppm; Th 1,9-3,2
ppm) degerli dl¢iilmiistiir. Bu degerler, genel olarak I¢ Anadolu tuz ¢dkelten evaporit havzalar ile benzerlik
gostermektedir.

Bu ¢alisma 1919B012215157 numarali, 2209-A TUBITAK projesi tarafindan desteklenmistir.

Anahtar Kelimeler: Géneli Tuzlas1, Halit, Jeokimya, Mekansal Inceleme, Tunceli-Piiliimiir
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SPATIAL INVESTIGATION OF THE HISTORICAL GONELI SALTWORKS
(PULUMUR, TUNCELI) AND GEOCHEMICAL CHARACTERISTICS OF THE
HALITE MINERAL PRODUCED
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ABSTRACT

The historical Goneli Saltworks, located in Piiliimiir district of Tunceli province, has been producing halite
(salt) for approximately four hundred years. The business, which has changed hands over many generations
continues production using much smaller and manpower-based methods, unlike modern and large
evaporation ponds. Halite mineral, which has wide areas of use in industry, is a mineral that is frequently
used and consumed by human beings in their daily lives. In our country, salt production is carried out in
many Central Anatolian evaporite basins, especially in the Tuz Golii basin. Among these, large-scale
enterprises make more halite minerals ready for industrial consumption, while small-scale and local
production plays an important role in meeting non-industrial needs. Unlike underground rock salt mining
methods, halite mineral, which has a soluble structure, can reach the surface sometimes in the form of fresh
water injections and sometimes in the form of salty spring waters as a result of the natural mobility of
underground water. Géneli salt pan, which can produce an average annual capacity of 250-300 tons from
such a salt water spring, meets an important need for table salt consumption around Piiliimiir (Tunceli).
During the field studies, one production well belonging to the saltworks, two settling ponds (for the purpose
of precipitating clay and silt-sized materials), and fifty-three active production pools with a depth of 25 cm
and covering an area of approximately 20 m? were observed. Samples compiled from halite mineral
precipitated from different production pools were examined under overhead illumination microscopes to
detect any sediment contamination, and only a small amount of detrital material was detected. Afterwards,
XRD analysis was performed to detect other accompanying minerals, if any, and no mineral other than
halite was determined. XRF studies showed major oxide (Na,O 26-46%; MgO 1-9%; CaO 2-8%) and trace
element (Br 3-57 ppm; Sr 70-370 ppm; Co 1.7-3.6 ppm; Hf 2-7 ppm; Th 1.9-3.2 ppm) was measured. The
main oxide and trace element values obtained from XRF studies are as follows; 26-46% Na-O, 1-9% MgO,
2-8% CaO and 3-57 ppm Br, 70-370 ppm Sr, 1.7-3.6 ppm Co, 2-7 ppm Hf, 1.9- 3.2 ppm Th. These values
are generally similar to the salt-precipitating evaporite basins of Central Anatolia.

This study was supported by 2209-4 TUBITAK project number 1919B012215157.

Keywords: Geochemistry, Goneli Saltworks, Halite, Spatial Investigation, Tunceli-Piiliimiir

19



Sedimantoloji Calisma Grubu 2024 Calistay1, 5-8 Eyliil 2024, Tunceli
Sedimentology Working Group 2024 Workshop, 5-8 September 2024, Tunceli

YAYLADAGI (HATAY) FOSFAT CEVHERLESMESININ
JEOLOJIK OLUSUMU, EKONOMIK POTANSIYELI VE SURDURULEBILIR
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Fosfat, genellikle giibre sanayiinde ve % 10-15 oraninda ise yem, gida, kimya ve deterjan sanayiinde
kullanilan 6nemli bir hammaddedir(mineraldir).Bu Hatay-Yayladag: Fosfat ¢calismasinin amaci iilkemizin
bu sektdrde ihtiyag duydugu hammadde talebinin karsilanmasina katki saglamaktir. Ozellikle bdlge
fosfatlarinda yapilan arastirmalar sonucunda Yayladagi Fosfatlariin dogrudan giibre olarak asidik
topraklarda kullanilabilir olmasi tilke tarimi icin 6nemli bir katma deger olusturacag: diistiniilmektedir.

Bolgede 1969-1975 yillarinda yapilan MTA etiit caligmalari 15181nda olusum yasinin Geg Kretase oldugu
bilinen Yayladagi Fosfat Cevherlesmesi’nin haritalama, sondaj, 6rnekleme ve yapisal c¢alismalar ile
jeolojisi ve geometrisi detaylariyla ortaya konmaya ¢alisilmistir. Bolgedeki fosfat yataklanmasi tamamiyla
sedimanter bir olusumdur ve Ust Kretase sonlarindaki, Anadolu’da Tetis’e ait okyanusun kapanma siireci
ile transgresyon/regresyon siire¢leri, buna bagl deniz seviyesindeki ani yiikselme, algalma, sicaklik ve Ph
degisimi canli popiilasyonunu etkilemistir. Bu etkilerin fosfor iyonlarinin aktivitesinin artmasina ve iyon
birikimine sebep olarak Yayladagi Fosfat Cevherlesmesini olusturdugu diistiniilmektedir.

Calisma alanindaki Jura-Kretase yash sedimanter kayaclarin Oliideniz Fay Sistemine (DST) ait olan ve
bolgeden gecen aktif Karamagara fayi etkisi altinda kaldigi gézlemlenmis olup, bununla uyumlu bir sekilde
bolgedeki fosfat cevherlesmelerin de olugsum siirecinden itibaren maruz kaldig: yapisal unsurlar ve gelisen
tektonik aktivitelerden etkilendigi goriilmektedir.

Bu durum, ¢okelim ortami sirasinda cevherin farkli yapir ve dokularda gdzlemlenmesine, ¢okelimin
tamamlanmasindan sonra ise cevherin bu etkilerle sinirlanmasina ya da yer degistirmesine sebep olmustur.

Bu ¢aligma ile bolge Fosfat cevherinin jeolojik olusumu ve bolgede aktif rol oynayan yapisal unsurlarin
(fay, kirik, kivrim vb.) Fosfat cevherine olan etkileri tespit edilmeye ¢alisilmigtir. Boylece hem ekonomik

potansiyel ortaya ¢ikarilmaya g¢alisilacak hem de sonrasi i¢in verimli bir {iretim semast olusturulabilmesi
saglanacaktir.

Anahtar Kelimeler: Fosfat, Giibre, Hammadde, Tektonizma, Yayladagi
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YAYLADAGI (HATAY) PHOSPHATE MINERALIZATION
GEOLOGICAL FORMATION, ECONOMIC POTENTIAL AND SUSTAINABLE
MINING APPROACHES
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ABSTRACT

Phosphate is an important raw material (mineral) generally used in the fertilizer industry and 10-15% in
the feed, food, chemical and detergent industry. The purpose of this Hatay-Yayladagi Phosphate study is
to contribute to meeting the raw material demand of our country in this sector. As a result of the research
conducted especially on the region's phosphates, it is thought that the fact that Yayladagi Phosphates can
be used directly as fertilizer in acidic soils will create an important added value for the country's
agriculture.

In the light of MTA survey studies carried out in the region between 1969 and 1975, the geology and
geometry of the Yayladagi Phosphate Deposit, which is known to be Late Cretaceous in formation, was
tried to be revealed in detail through mapping, drilling, sampling and structural studies. The phosphate
deposit in the region is a completely sedimentary formation, and the closing process and
transgression/regression processes of the Tethys ocean in Anatolia at the end of the Upper Cretaceous, and
the resulting sudden rise, fall, temperature and pH change in sea level, affected the living population. It is
thought that these effects caused the increase in the activity of phosphorus ions and ion accumulation,
resulting in the Yayladag: Phosphate Deposit.

It has been observed that the Jurassic-Cretaceous aged sedimentary rocks in the study area are under the
influence of the active Karamagara fault, which belongs to the Oliideniz Fault System (DST) and passes
through the region, and in line with this, the phosphate mineralizations in the region are also affected by
the structural elements and developing tectonic activities to which they have been exposed since the
formation process period.

This situation caused the ore to be observed in different structures and textures during the deposition
environment, and to be limited or displaced by these effects after the deposition was completed.

With this study, the geological formation of the phosphate ore in the region and the effects of the structural
elements (faults, fractures, folds, etc.) that play an active role in the region on the phosphate ore were tried

to be determined. In this way, the economic potential will be revealed and an efficient production scheme
will be created for the future.

Keywords: Fertilizer, Phosphate, Raw Material, Tectonism, Yayladag:
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Tuz insan tarihi boyunca farkli kullanim alanlar1 nedeniyle hem 6nemli bir endiistriyel hammadde hem de
viicut fonksiyonlarinda hayati bir role sahip olmasindan vazgecilemez dnemli bir besin kaynagidir. Besin
kaynagi olarak kullanimi s6z konusu oldugunda iz element iceriklerinin tiirii ve konsantrasyonuna insan
saglig1 agisindan dikkat edilmesi gerekmektedir. Tuzlarin toksik element icerigi ¢okelim ortamina bagh
olarak farkli dagilim oranlar1 gostermektedir. Tuz isletmelerinde yalnizca ana oksit degerlerine
bakilmaktadir. Bu caligmada, Tiirkiye’nin farkli olusum seklinde olusmus tuz yataklarindan alinan
orneklerin jeokimyasal olarak incelenerek potansiyel toksik elementler (PTE)’in insan sagligina etkisine
yonelik risk degerlendirmesi yapilmasi amaglanmistir. Bu amagla Izmir (Camalt1 Tuzlas1), Yozgat (Sekili),
Ankara (Tuz Golii), Konya (Tersakan ve Meke Golii), Kayseri (Tuzla-Palas Gélii), Corum (Iskilip), Cankir
(Cantas), Kirikkale ve Acigél (Cardak Golii) (Denizli)’den tuz 6rnekleri alinmustir. Tiim Ornekler
mineralojik, petrografik ve jeokimyasal olarak incelenmis ve elde edilen bulgular Himalaya (Asya) ve Asal
Golu (Djibouti-Afrika)’nden alinan tuz oOrneklerinin verileriyle karsilastirilarak degerlendirilmistir.
Caligilan tuz 6rneklerinden yapilan X-Isin1 Difraksiyonu (XRD) ve Konfokal Raman Spektroskopi (CRS)
analizlerine gore, tuzlarin ¢ogunun genel olarak halit ve az miktarda tenardit ve jipsten olustugunu
gostermektedir. Asal Golii (Cibuti-Afrika) tuzu sadece halit mineralinden olusmakta ve dogrudan Yemen
Denizi'nden beslendigi igin zararli elementler icermemektedir. Jeokimyasal analizlere gore bazi 6rneklerin
diisiik konsantrasyonlarda As, Cd, Co, Hg, Mn, Ni, Pb ve Zn gibi PTE icerdikleri belirlenmistir. Tuz
Goli'nden alinan 6rneklerde dikkate deger As, Co, Cu, Mn, Ni, U ve Zn igerikleri tespit edilmistir [1].

Orneklerin mineralojik ve jeokimyasal sonuclari, bdlgedeki tuzlarin kristallesmis tuz minerallerinin
yeniden ¢oziinmesi ile olusan ¢o6zeltinin kalintt deniz suyu ile karisimdan tiiremis olabilecegini
yansitmaktadir. Kaya tuzlari dogrudan ¢okelme kaynagini yansitmakla birlikte ¢evredeki litolojilerden de
etkilenmektedir. Buna gore kaya tuzlarinin mineralojik ve kimyasal bilesimleri, olusumlar1 sirasinda
cevrelerindeki kolay ¢oziinebilen kayaglardan kolaylikla etkilendiklerini gdstermektedir. Kaya tuzlarindaki
Al ve Si igeriginin yiiksek olmasi tuzlarin iginde kapanim halinde olusan kil minerallerinden
kaynaklanmaktadir. Risk degerlendirme hesaplamalari, tuz numuneleri i¢in kabul edilebilir kanser dis1
saglik riski seviyelerini gostermektedir. Rafine edilmemis kaya tuzlari, farkli mineral ve degisken kimyasal
bilesime sahip olmalar1 nedeniyle insan beslenmesinde dogal mineral kaynagi olarak kullanima uygun
degildir. ic Anadolu Bolgesi’nde ¢ogu zaman tuzlar ayrintih analiz edilmeden kullanilmamalidir. Oysa
farkli kaynak ve farkli komsu litolojilerin ve 6zellikle magmatik faaliyetlerin tuz ¢ékelimlerinin bilesimini
olumsuz yonde etki yaptig1 belirlenmistir.

Anahtar Kelimeler: Jeokimya, Kaya Tuzu, Risk Degerlendirmesi, Tuz, Tiirkiye
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GEOCHEMICAL CHARACTERISTICS OF SOME SALT DEPOSITS IN TURKIYE
AND RISK ASSESSMENT FOR THEIR EFFECTS ON HUMAN
HEALTH
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ABSTRACT

Due to its different areas of use throughout human history, salt is both an important industrial raw material
and an indispensable source of nutrients that play a vital role in body functions. When it comes to use as a
food source, attention should be paid to the type and concentration of trace element contents for human
health. The toxic element content of salts shows different distribution rates depending on the depositional
environment. In salt enterprises, only main oxide values are checked. In this study, it was aimed to make a
risk assessment for the effects of potential toxic elements (PTE) on human health by geochemically
examining samples taken from Turkey's salt deposits formed in different formations. For this purpose, the
samples were taken from Izmir (Camalti Salt marsh), Yozgat (Sekili), Ankara (Tuz Lake), Konya (Tersakan
and Meke Lake), Kayseri (Tuzla-Palas Lake), Corum (Iskilip), Cankirt (Cantas), Kirikkale and Acigol
(Cardak Lake) (Denizli) All samples were examined mineralogically, petrographically and geochemically,
and the results were evaluated by comparing with the data of salt samples taken from the Himalaya (Asia)
and Assal Lake (Djibouti-Africa). According to X-Ray Diffraction (XRD) and Confocal Raman
Spectroscopy (CRS) analyzes of the salt samples studied, it is shown that most of the salts generally consist
of halite and minor amounts of thenardite and gypsum. Lake Assal (Djibouti-Africa) salt consists only of
halite mineral and does not contain harmful elements since it is originated directly from the Yemen Sea.
According to geochemical analysis, it was determined that some samples contained low concentrations of
PTE such as As, Cd, Co, Hg, Mn, Ni, Pb and Zn. Remarkable As, Co, Cu, Mn, Ni, U and Zn contents were
detected in the samples taken from Tuz Lake [1].

The mineralogical and geochemical results of the samples reflect that the salts in the region may have
derived from the solution formed by the re-dissolution of crystallized salt minerals and the mixture with
residual sea water. Although rock salts directly reflect the source of deposition, they are also affected by
the surrounding lithologies. Accordingly, the mineralogical and chemical compositions of rock salts show
that they are easily affected by the easily soluble rocks around them during their formation. The high Al
and Si content in rock salts is due to the clay minerals formed as inclusions in the salts. Risk assessment
calculations indicate acceptable non-cancer health risk levels for salt samples. Unrefined rock salts are
not suitable for use as a natural mineral source in human nutrition because they have different minerals
and variable chemical composition. In the Central Anatolia Region, salts should often not be used without
detailed analysis. However, it has been determined that different sources and different surrounded
lithologies, and especially magmatic activities, have an unfavorable impact on the composition of salt
precipitations.

Keywords: Geochemistry, Risk Assessment, Rock Salt, Salt, Tiirkiye
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ADIYAMAN’DA (GD TURKIYE), SENOMANIYEN-TURONIYEN SINIRI: iLK
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Tiirkiye’nin giineydogusunda Adiyaman’in Inisdere kesitinde yiizeylenen ge¢ Senomaniyen-erken
Turoniyen (C-T) yash karbonat istifi, Gineydogu Anadolu Havzasi’nin en 6nemli petrol rezervuari ve
kaynak kayasinm igermektedir. Burada, Senomaniyen-Turoniyen simnirinda, neritik-pelajik ¢okellerin
biyostratigrafik ¢oziintirliigii nispeten zayiftir ve yaglari tartigmalidir. Bu galigmada, Senomaniyen-
Turoniyen sinir1 olarak verilen kesit hattinda detayli jeokimyasal analizler; elementsel (ana, iz ve nadir
toprak), toplam organik karbon (TOC), §'*C-6'%0 durayl izotop ve Sr izotop stratigrafisi calismalari
yapilmistir. Organik agidan zengin kirectasi olusumu, dis rampa ortaminda agirlikca %0,85°ten %2,92’ye
kadar TOC degerleri ile karakterize edilen anoksik kosullarin gelismesine izin veren erken Turoniyen ile
iliskilendirilebilir. Redoks ortamlarinin anoksiyi gelistirmis olmasi Inisdere’de organik karbonun
korunmasi i¢in optimum kosullar1 sagladigi seklinde yorumlanmaktadir. Bu degisimler Senomaniyen-
Turoniyen sinir1 boyunca etkisini gosteren Okyanusal Anoksik Olay 2 ile platformun bogulmasi arasindaki
nedensel iligkiyi de desteklemektedir. Jeokimyasal karakterizasyon ile olusturulan kemostratigrafik veri
seti, Tetis Okyanusu’nun diger boliimlerindeki paleoortam kayitlari ile ayrintili bir stratigrafik karsilastirma
yapilmasina olanak saglamaktadir. Sonug olarak, bu yeni detayli kemostratigrafi sayesinde, Tetis’in kuzey
ve orta boliimiinde gliniimiize kadar yapilan bircok ¢aligmadaki kayitlardan daha giiclii bir veri seti ile
Senomaniyen-Turoniyen smuri belirlenmistir.

Bu ¢aligma Firat Universitesi FUBAP MF.23.45 kodlu proje tarafindan desteklenmistir.

Anahtar Kelimeler: Kemostratigrafi, Orta Kretase, Okyanusal Anoksik Olay1 2, Senomaniyen-Turoniyen
Sinir1
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CENOMANIAN-TURONIAN BOUNDARY IN ADIYAMAN, (SE TURKIYE): NEW
INSIGHTS FROM THE FIRST COMPREHENSIVE GEOCHEMICAL
CHARACTERIZATION
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ABSTRACT

The late Cenomanian-early Turonian (C-T) carbonate sequence excellent outcropping in the Inisdere
section of Adryaman, southeastern Tiirkiye, contains the most important oil reservoir and source rock of
the Southeastern Anatolia Basin. Here, at the Cenomanian-Turonian boundary, the biostratigraphic
resolution of neritic-pelagic sediments is relatively poor and ages are controversial. Detailed geochemical
analyses were carried out on the section line indicated as the Cenomanian-Turonian boundary;
stratigraphic studies of elements (major, trace, and rare earth), total organic carbon, stable 5*3C-5*0
isotopes, and Sr isotopes were performed. The establishment of anoxic conditions in the outer-ramp
environment, as indicated by TOC levels ranging from 0,85 to 2,92 weight percent, can be linked to the
early Turonian period, which is when subsequent organic-rich limestone formation occurred. The
development of anoxia in the redox settings is thought to have given the best circumstances for the
preservation of organic carbon in the Inisdere. These changes also support the causal relationship between
oceanic anoxic event 2, which took effect along the Cenomanian-Turonian boundary, and the drowning of
the platform. The chemostratigraphic dataset generated by the geochemical characterization allows a
detailed stratigraphic comparison with paleoenvironmental records in other parts of the Tethys Ocean.
Thanks to this new detailed chemostratigraphy, the CTB in the northern and central part of the Tethys
could be determined with a more meaningful data set than in many previous studies.

This study was supported by Firat University FUBAP MF.23.45.

Keywords: Chemostratigraphy, Middle Cretaceous, Oceanic Anoxic Event 2, Cenomanian-Turonian
Boundary

25



Sedimantoloji Calisma Grubu 2024 Calistay1, 5-8 Eyliil 2024, Tunceli
Sedimentology Working Group 2024 Workshop, 5-8 September 2024, Tunceli

UST KRETASE’DE BOGULMUS ARAP KARBONAT PLATFORMU VE
UZERLEYEN FOSFAT ICERIKLI iSTIFLERIN BOLGESEL ONEMI VE
KURESEL ESKi OKYANUSAL OLAYLARLA ILISKIiSI
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Arap platformunun bogulmasinin kayitlari Mardin Mazidag bolgesinde (Gilineydogu Anadolu, Tiirkiye)
yiizlek veren Ust Koniasiyen-Ust Santoniyen yasl istiflerde tespit edilmistir. Incelenen istif transgresif
olarak platform karbonatlarini tizerlemekte ve balik fosili parcalari, fosfat nodulii ve pargalari, onkoid,
glokoni ve planktonik foraminifer iceren nispeten kondanse bir istif sunmaktadir. Kalkerli nannofosiller
gec Koniasiyen-ge¢ Santoniyen (UC11 - UC12 zonlar1) yas araligini gostermektedir. Farkli kopekbalig
tiirlerine ait disler ve denizel omurgali fosilleri pelajik fasiyesler igerisinde tespit edilmistir (Yilmaz vd.
2018; Bardet vd. 2022). Dolayst ile ¢alisilan bu istifin bulundugu lokasyon hem nadir denizel omurgali
icerikleri, hemde zengin fosfat ve demir igerigi sebebi ile potansiyel dnem arz etmektedir. Olusum
mekanizmasi agisindan bogulmus platform karbonatlar: lizerinde pelajik fasiyesler ve fosfat ¢okellerinin
bulunmasi ani deniz seviyesi degisimi ve yiikselen okyanusal akintilardan dolay1 besin artigi iligkisini isaret
edebilir. Tabi, lokal bir olaydan daha ¢ok biiyiik 6lcekli olarak Akdeniz Tetis okyanusu boyunca bu
okyanusal olay yer almis olabilir ayrica Arap karbonat platformunun ¢okiisii de daha dnce bildirilenden
daha erken, Geg¢ Koniasiyen-Santoniyen'den baslayarak gerceklestigini gostermektedir. Tetiker ve Yildirim
(2022) bu istiflerdeki fosfat olusumunu otijenik denizel karbonat florapatit olarak gostermekte ve Misir,
Suudi Arabistan ve Irak’taki tist Kretase fosfat iceren istifler ile karsilagtirlabilecegini belirtmektedirler.
Ayrica, orta Dogu ve Kuzey Afrika daki Maastihtiyen istiflerindeki Mosasaurinid fosiller ile Akdeniz Tetis
biyocografyasi bu ¢alisma alani ile korele edilebilmekte (Bardet vd. 2022). Bu iliski gerek fosfat olusumu
ve paleobiyocografya agisindan ve gerekse fosfat ve sedimanter 6nemli element aragtirmalar1 agisindan bu
istiflerin 6nemli oldugunu da gdstermektedir.

Anahtar Kelimeler: Arap Platformu, Ust Kretase, Fosfat Cokelimi, Denizel Omurgal: Fosilleri, Akdeniz
Tetis Paleocografyast
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REGIONAL IMPORTANCE AND RELATIONSHIP WITH GLOBAL
PALEOCEANOGRAPHIC EVENTS OF THE UPPER CRETACEPUS DROWNED
ARABIAN CARBONATE PLATFORM AND OVERLYING PHOSPHATE
BEARING SUCCESSIONS
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ABSTRACT

Studied stratigraphic section including the upper Coniacian - upper Santonian interval in the Mardin-Mazidag
area in Southeastern Turkey lies on the Arabian Platform and documents the drowning of the Arabian platform.
The studied succession transgressively overlies the exposed carbonate platform and exhibits a relatively
condensed sequence characterized by presence of fish remains, phosphate nodules, oncoids, phosphatic
fragments, glauconites and planktonic foraminifera. Calcareous nannofossils attest a late Coniacian to late
Santonian age (zones UC11 e UC12). Numerous elasmobranch teeth are also present in this pelagic facies,
representing mackerel sharks (Squalicorax, Pseudocorax and Scapanorhynchus) and a ray (Ctenopristis). The
presence of pelagic facies and phosphate deposits on the drowned platform may indicate a sudden rise of sea
level and increase of nutrient due to upwelling currents. The collapse of the Arabian carbonate platform occurred
earlier than previously reported, starting from late Coniacian-Santonian onwards. As a result of the studies
carried out, it is understood that the rising sea level, the sudden deepening and drowning of the platform and the
subsequent nutrient-rich waters caused a sudden increase in fish and phosphate formation in this region.
Increase of fish and nutrient amount also caused the presence of marine mammals. Fish and marine vertebrate
fossils were identified within the pelagic facies (Yilmaz et al. 2018; Bardet et al,2022). Presence of rare
vertebrate fossils and rich phosphate and iron content indicates this succession is important for exploration.
Depositional mechanism may indicate the relationship of nutrient increase due to sudden sea level changes and
rising oceanic currents, where pelagic facies and phosphate deposits are formed on drowned platform
carbonates. This oceanic event may have occurred throughout the Mediterranean Tethys ocean as a major
change rather than a local event. Tetiker and Yildirim (2022) indicate the phosphate formation in these
sequences as authigenic marine carbonate fluoro-rapatite and state that it can be correlated with the upper
Cretaceous phosphate bearing sequences in Egypt, Saudi Arabia and Irag. Additionally, Mosasaurinid fossils in
the Maastiachtian sequences in the Middle East and North Africa and the Mediterranean Tethyan region can be
paleobiogeographically correlated with the studied area (Bardet et al. 2022). This relationship also shows that
these sequences are important in terms of phosphate exploration, paleobiogeography, and sedimentary important
elements.

Keywords: Arabian Platform, Upper Cretaceous, Phophate Deposition, Marine Vertebrate Fossils,
Mediterranean Tethys Paleogeography
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Bu ¢alisma, 2013-2014 yillarinda gergeklestirilen 1.Tirkiye Ulusal Antarktik Seferi (BAI-TAKBAM)
sirasinda Livingston Adasi, Giiney Shetland Adalari, Antarktika'daki karasal sistemlerden toplanan yiizey
sedimentlerinin devam eden sedimantolojik ve jeokimyasal analizlerinin 6n bulgularini sunmaktadir.
Ornekler, Livingston Adasi'nin agik, buzul olmayan nehir sistemleri icindeki burunlar, taskin ovalar1 ve
nehir yataklarinin yiizey zonlarindan (yaklagik 5 cm derinlik) toplanmustir. Ayrica, kiyisal goller/lagilinler
ve nehir sistemiyle iliskili buzul ortamlarindaki tiif ve volkanik kirintilardan da ¢esitli drnekler toplanmuistir.
Karasal sedimentler genel olarak ¢ok ince taneli ¢akil, ince taneli kum, silt ve kilden olusmaktadir.
Sedimentlerin ana element bilesiminin analizi, grovak ile giiclii bir benzerlik gostermektedir. Analiz edilen
ornekler, diisiikten orta derecede zayif ayrisma siddetlerine sahip olup, bu durum diisik Kimyasal
Alterasyon indeksi (CIA; aralik: 62.95-64.38, ortalama: 63.74) ve Kimyasal Ayrigma indeksi (CIW; aralik:
64.82-70.39, ortalama: 67.89) ile kanitlanmaktadir. Genis bir Th/U oranlari yelpazesi (1.92-8.98; ortalama:
4.13) gdzlemlenmis olup, bu degerler genellikle Ust Kitasal Kabuk (UCC) ile benzerdir. Gd/Ybe, oranlar
(1.43-1.83; ortalama: 1.64), Post-Arkeen Avustralya Seyli (PAAS) ile yakindan uyum gostermektedir.
Ayrica, TiO2/Al;O3 oranlari, diisitk oranda mafik ve baskin olarak ortag kaynagi isaret ederken, TiO2/Zr
oranlari, agirlikli olarak ara bir kaynak ile kiigiik bir felsik bileseni gostermektedir. Dolayisiyla, bu
jeokimyasal gostergeler, Th/Sc, Th/U ve Gd/Yben oranlari ile birlikte degerlendirildiginde, sedimentlerin
jeokimyasal bilesimlerinde heterojen kaynak kaya litolojilerin gii¢lii bir etkisine isaret etmektedir. Goreceli
yiiksek Zr/Sc ve Zr degerleri boylanma ve g¢evrim siireclerine bagli zirkon zenginlesmesi, sedimentlerin
genel jeokimyasal dzellikleri lizerinde de etkili oldugunu gosterir.

Anahtar Kelimeler: Antarktika, Jeokimyasal Analizler, Karasal Giincel Sedimentler, Livingston Adas,
Shetland Adalari
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GEOCHEMICAL INVESTIGATION OF RECENT TERRESTRIAL SEDIMENTS
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ABSTRACT

This study presents the preliminary findings of ongoing sedimentological and geochemical analyses of
surface sediments collected from terrestrial systems on Livingston Island, South Shetland Islands,
Antarctica, during the 1.Turkish National Antarctic Expedition (BAI-TAKBAM) in 2013-2014. Samples
were collected from the surface zone (approximately 5 cm depth) of point bars, floodplains, and riverbeds
within the exposed, glacier-free river systems of Livingston Island. Additionally, several samples were
collected from coastal lakes/lagoons and from tuff and volcanic clastic within glacial environments
associated with the river system. The terrestrial sediments are generally composed of very fine-grained
pebble, fine-grained sand, silt, and clay. Analysis of the major element composition of the sediments reveals
a strong resemblance to graywacke. The analyzed samples exhibit predominantly low to slightly moderate
weathering intensities, as evidenced by their relatively low Chemical Index of Alteration (CIA; range:
62.95-64.38, average: 63.74) and Chemical Index of Weathering (CIW; range: 64.82-70.39, average:
67.89). A wide range of Th/U ratios (1.92-8.98; average: 4.13) is observed, with values generally similar
to the Upper Continental Crust (UCC). The Gd/Ybcn ratios (1.43-1.83; average: 1.64) align closely with
Post-Archean Australian Shale (PAAS). Additionally, the TiO2/Al>Os ratios suggest an intermediate source
with a minor proportion of mafic source, while the TiO/Zr ratios indicate a predominantly intermediate
source with a minor felsic component. Thus, these geochemical proxies, along with the Th/Sc, Th/U, and
Gd/Yben ratios, collectively point towards a strong influence of heterogeneous source rock on the
geochemical compositions of the sediments. Relatively high Zr/Sc and Zr values imply that zircon
enrichment, linked to weathering and cycling processes, also influences the overall geochemical
characteristics of the sediments.

Keywords: Antarctica, Geochemical Analysis, Livingston Island, South Shetland Islands, Terrestrial
Recent Sediments
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Ulukisla Havzasi'ndaki Ulukisla Formasyonu’nun volkanoklastik istifinin tortul ozellikleri, giiney I¢
Anadolu'daki Ulukisla Havzasi’nin karmagik jeolojik tarihine 151k tutma potansiyeline sahiptir. Bu
baglamda, Ulukisla Formasyonu i¢indeki volkanoklastik istifin ¢okelme kosullarini yeniden yapilandirmak
amaciyla iki temsilci stratigrafik kesitin kapsamli fasiyes analizi gergeklestirilmistir. Kesitlerde baskin olan
moloz akintisi birikintileri ve tiirbiditler, yakinsak ortamla ilgili derin su kosullarindaki birikme i¢in agik
kamtlar sunmaktadir Istifin farkli fasiyeslerindeki yiiksek tiif icerigi, karasal volkanik kaynaklardan olasi
tortul katkilara igaret etmektedir. Degisken biiylikliikte bazaltikten andezitik kirintililara, kumtaslarina ve
az miktarda camurtasina sahip volkanojenik konglomeralarin tortul 6zellikleri, yakinlardaki Ulukisla
volkanik kayalarindan tiirediklerini diistindiirmektedir. Volkanoklastik birikintilerin volkanik apron
¢okelleriyle baglantili oldugu ve bu durumun o dénemde ¢alisma alanini da kapsayan genis bolgenin aktif
tektonik ortamindan kaynaklandig: diigiiniilmektedir. Paleojen denizalti yergekimi akintisinin birikiminden
sorumlu baslica mekanizma olasilikla, yamag dengesizligi veya volkanik bir yapinin ¢okmesinin tetikledigi
siireglerdir.

Anahtar Kelimeler: Fasiyes Analizi, Ulukisla Formasyonu, Volkanoklastik Sedimantasyon, Yer¢ekimi
Akintt Siirecleri, Volkanik Apron
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ABSTRACT

Sedimentary characteristics of the volcaniclastic succession of the Ulukisla Formation in the Ulukisla
Basin have the potential to provide insights into the intricate geological history of the in south Central
Anatolia. In this context, a comprehensive facies analysis of two representative stratigraphic sections is
performed to reconstruct the depositional conditions associated with volcaniclastic sedimentation within
the Ulukigla Formation. The prevalence of debris-flow deposits and turbidites in the studied sections
provides strong evidence of deposition in deep-water conditions associated with the proximal environment.
The high tuff content characterizing most facies indicates possible sediment contributions from sub-aerial
volcanic sources. The sedimentary peculiarities of the volcanogenic sequences consisting of conglomerates,
sandstones, and minor mudstones strongly suggest an origin linked to the adjacent Ulukisla volcanic rocks.
The ensuing volcaniclastic accumulations are most likely related to the volcanic apron deposits and to the
tectonic setting of the wider region, including the study area. The primary mechanism controlling the
deposition of the Paleogene submarine gravity flow likely involved processes triggered by slope instability,
or the collapse of a volcanic edifice.

Keywords: Facies Analysis, Ulukisla Formation, Volcanoclastic Sedimentation, Gravity Flow Processes,
Volcanic Apron
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Bati Karadeniz Bélgesi’nde I¢ Pontid Kenet Kusagindaki Karabiik-Safranbolu Havzasinda yer alan
Piirgiikéren Formasyonu evaporitik karakterdedir. Piir¢iikdren Formasyonu farkli evaporitik litofasiyesler
(masiv jips, bantli-laminali jips, nodiiler jips, jipsarenit, seleniitk jips, satin-spar jips) icermektedir. ?orta-
ge¢ FEosen (?Bartoniyen-Priyaboniyen) yasindaki Piirciikoren Formasyonu altindaki Soganli
Formasyonunu gegigli, tstiindeki Akcapmar Formasyonu ile uyumludur. Bu calismada Piirgiikdren
evaporitlerinin olusum kosullarini ortaya c¢ikarmak amaciyla XRD ve ICP-MS teknikleriyle element
jeokimyas1 calismalar1 yapilmstir. inceleme alanindaki farkli lokasyonlara ait evaporit 6rneklerinin analiz
sonuclar1 jeoistatistiksel agidan birlikte korele edildiginde sonuglarin birbirleriyle uyumlu olmadig:
goriilmiistiir. Bu nedenle Piirgiikdren evaporitleri havzanin dogusu (Terke, Gergen, Karcilar-Gode koyleri)
ve havzanin batis1 (Plrciikoren koyll) seklinde gruplandirilarak analizlerin korelasyonu ayri ayri
yapilmistir. Bu evaporitlerin esas oksit degerleri SiO- (0,07-2,87), Al.O3 (0,01-0,63), Fe2O3 (0,0,23), MgO
(0,02-2,45), CaO (29,9-38,55), Na:O (0,01-0,15), KO (0,01-0,22), TiO2 (0,01-0,14), P.Os (0,01-0,13),
MnO (0,1), SO3 (37-24-47,0,6) araliklarinda yer almaktadir. inceleme alanindaki evaporitlerin iz element
degerleri ise; Cu (0,1-18), Ba (2-231), Zn (0,5-5), Ni (0,1-20), Co (0,2-20), Sr (283-25913), Zr (0,7-41), Rb
(0,1-4), V (8-16), W (0,5-5), Mo (0,3-6,3), Pb (0,3-0,7), As (0,3-5) arasinda, NTE degerleri de Y (0,1-3),
Ce (0,2-30), La (0,5-16), Nd (0,3-0,5) arasinda degismektedir. Bu ¢alismada s6z konusu bu element ve
esas oksitlerde jeoistatistiksel cluster ve faktor analizleri yapilarak birbiriyle olan davraniglari ortaya
konulmustur. Bazi 6rneklerde SiO; ve Al,O3 degerlerinin yiiksek ¢ikmasi evaporit ¢okeliminin tek diize
olmadigini ve ortama disaridan silisiklastik kirintilt malzeme geldigini gostermektedir. Disaridan gelen bu
kirmtili malzemeler (kuvars ve kil) petrografik caligmalarda ve SEM-EDS analizlerinde de bilhassa bantli-
laminali jips fasiyesinde gozlenmektedir. SiO,; KO ile yiiksek (+) korelasyon; Na,O, P;0s, TiO,, MgO,
Ba, Sr ile disiik (+) korelasyon, Fe;Os ile diisiik (-) korelasyon sergilemektedir. SiOz‘in Al,O3 ve
evaporitler i¢in 6nemli parametre olan SO3 ve CaO ile olan korelasyonu havzanin dogusu ile batisi arasinda
farklilik gostermektedir. Havzanin dogusunda bu ii¢ iliski arasinda (+) yonde bir etkilesim s6z konusu iken,
havzanin batisinda (-) yonde oldugu goriilmektedir. Bu durum, havzanin dogusundaki evaporitlerin SiO»
degerlerinin havzanin batisina gore daha yiiksek oldugunu ve disaridan kirmitili malzeme geliminin
havzanin batisina oranla dogusunda daha fazla oldugunu isaret etmektedir. CaO esas oksiti; TiO2 ve SO3
ile orta (+), K20 ile diisiik (+), Ba, Sr, Cu, W ile orta (-) korelasyon sergilemektedir. Cluster analizi SOs,
Ca0, Ba, Sr’in oldukga benzer oldugunu gostermektedir. Ozellikle Sr ile SO3 arasindaki bu benzerlik
ortamdaki s6lestin (SrSQ4) mineralinin varligini isaret etmektedir. Evaporitlerde gozlenen oldukga yiiksek
Sr(782,1-25913 ppm) degerleri normal denizel birincil jips/anhidrit (¢cogunlukla alabastrin jips) ¢okelimini;
yiiksek Ba degerleri ise; fay hatlariyla ortama zaman zaman kisa periyotlu hidrotermal eriyiklerin geldigini
gostermektedir. Diger pek ¢ok Ornek ise alabastrin ve porfiroblastik dokulu ge¢ diyajenetik ikincil s1g
denizel jipslerdir. Baz1 6rneklerde gozlenen oldukga yiiksek Sr (782,1-25913 ppm) degerleri ortamda ikincil
jipslerden ornatma seklindeki ge¢ diyajenetik solestin minerallesmelerine isaret etmektedir. Ayrica SEM-
EDS ¢aligmalarinda da bu solestinler ile birlikte kalsit ve dolomit mineralleri de saptanmustir.

Anahtar Kelimeler: Evaporit, Jeoistatistik, Jeokimya, Karabiik-Safranbolu Havzasi (Tiirkiye), Piir¢iikdren
Formasyonu
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ABSTRACT

Piir¢iikoren Formation which is located in the Karabiik-Safranbolu Basin in the Pontid Suture Belt. It is
evaporitic character. Piir¢iikoren Formation contains different evaporitic lithofacies (massive gypsum, banded-
laminated gypsum, nodular gypsum, gypsarenite, selenitic gypsum, satin-spar gypsum). Piir¢iikéren Formation
which aged ?Middle- Late Eocene (?Bartonian-Priabonian), is interfingering with the below Soganl Formation
with and is concordance with the above Ak¢apimar Formation. Element geochemistry studies were made with
XRF and ICP-MS technics for purpose of the formation conditions for Piir¢iikoren Evaporites. The results are
not accurate have been seen with evaporite samples from different locations correlated with all samples about
geostatistical. Therefore Piirgiikoren evaporites were grouped as Eeast of the basin (Terke, Gergen, Karcilar-
Gode villages), West of the basin (Piir¢iikéren village) and correlation of analyses were made separately. Main
oxide values of this evaporites are located between SiO; (0,07-2,87), Al,O; (0,01-0,63), Fe.Os (0,0,23), MgO
(0,02-2,45), CaO (29,9-38,55), Na,O (0,01-0,15), K.O (0,01-0,22), TiO2 (0,01-0,14), P:0s (0,01-0,13), MnO
(0,1), SO3 (37-24-47,0,6 values. Trace elements values of evaporites in the study area are changing between Cu
(0,1-18), Ba (2-231), Zn (0,5-5), Ni (0,1-20), Co (0,2-20), Sr (283-25913), Zr (0,7-41), Rb (0,1-4), V (8-16), W
(0,5-5), Mo (0,3-6,3), Pb (0,3-0,7), As (0,3-5) NTE values Y (0,1-3), Ce (0,2-30), La (0,5-16), Nd (0,3-0,5).
Geostatistical cluster and factor analyses were made at this element and oxides, their behavior have been
revealed with each other. High SiO, and Al,O3 values of same evaporites show that evaporite precipitation was
not uniform, clastic material came into the environment from outside. This clastic material (quartz and clay)
especially had been observed banded-laminated gypsum facies at petrographic studies and SEM-EDS analyses.
The SiO; elements show that high (+) correlation with K;O; low (+) correlation with Na,O, P,0s, TiO,, MgO,
Ba, Sr, low (-) correlation with Fe,Os. SiO; of correlations which are important parameter for evaporites SOs,
CaO, Al,O3 show difference between West of basin with East of basin. While there is an interaction in the (+)
direction between these three relationships in the east of the basin, (-) direction is been in the West of the basin.
This show that SiO, values evaporites of East Basin are higher than evaporites of West Basin is pointed
siliciclastic material entry at East of basin is higher than West of basin. CaO main oxide show that medium (+)
correlation with TiO, and SOs, low (+) correlation with K,O, medium (-) correlation with Ba, Sr, Cu, W. Cluster
analyses show that SO, CaO, Ba, Sr were increasingly similar. Especially the similar between Ba-Sr show that
there are celestine minerals at this environment. Very high Sr (782,1-25913 ppm) values of evaporites show that
normally sedimentation of marine primary gypsum/anhydrite, very high Ba Values of evaporites show that short-
term hydrothermal solutions occasionally come into the environment by fault lines. Most other samples are late
diagenetic secondary shallow marine gypsum which alabastrine and porphyroblastic textures. Very high Sr
(782,1-25913 ppm) values observed in same samples show that late diagenetic celestine mineralization
substitution from secondary gypsums. Also this celestine with calcite and dolomite minerals were detected at
SEM-EDS studies.

Keywords: Evaporite, Geochemistry, Geostatistics, Karabiik-Safranbolu Basin (Tiirkiye), Piir¢iikoren
Formation
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Neotetis Okyanusu’nun kapanmasina bagl olarak Tiirkiye, ¢ok sayida granitik intriizyonun olusumuna
sahne olmustur. Bu granitik kiitleler, Tiirkiye’nin magmatotektonik evrimine bagli olarak hizli yiikselmis,
Eosen’den sonra ayrigmaya maruz kalmis ve granitik kumlarin olusumuna neden olmustur. Granitik
kumlar, granitik kayalarin ayrigsmasi ve aginmasi sonucu olusmustur. Bu kumlar, 6zellikleri ve gesitli
uygulamalari nedeniyle 6nemli ekonomik potansiyele sahiptir. Granitik kayalar; donma-¢oziilme dongiileri,
termal genlesme ve aginma gibi siireglerle daha kiigiik pargaciklara ayrilir. Granitik kayalardaki feldispat
ve mika gibi mineraller kimyasal olarak degisime ugrayarak kil mineralleri ve diger ikincil iiriinleri de
olugturur. Su, riizgar ve buzlanmanin etkisi ile ayrigan granitik kirintilar belirli bolgelerde kum birikintileri
(grus) halinde ¢okelirler. Asinmaya karsi en direngli mineraller, 6zellikle kuvars, granitik kumlari
olusturmak iizere birikirken, daha az direngli mineraller daha fazla pargalanarak ¢oziinebilir. Granitik
kumlar nehir yataklari, tagkin diizlikleri, plajlar ve ¢oller gibi gesitli ortamlarda birikmektedir. Kuvars,
ayrigsmaya karsi yiiksek direnci nedeniyle bu kumlarin ana mineralini olugturmaktadir. Daha az oranda
bulunan feldispatlar; kumun rengine ve mineralojisine etki yapmaktadirlar. Amfibol, biyotit ve muskovitler
granitic kayalar igerisinde daha az oranlarda bulunur. Zirkon, manyetit, ilmenit ve granat gibi aksesuar
mineraller agir mineraller olarak eser oranda bu kumlarda bulunabilmektedir.

Granitik kumlardaki kuvarslar; elektronik ve giines paneli iiretimi ve yiiksek saflikta kuvarslar ise cam
diretimi i¢in uygun olabilir. Granitik kumlardaki feldispat igerigi seramik iiretiminde kullamilabilir ve
ergiyigin erime sicakligini diigiirme gorevi de gosterebilir. Granitik kumlar i¢indeki konsantre agir mineral
yataklari, ekonomik olarak degerli olabilir. Zirkon, titanyum dioksit (ilmenit ve rutilden) ve granat gibi
mineraller 6zel endiistriyel kullanim alanlarinda degerlendirilebilir. Granitik kumlar, ekonomik potansiyeli
ve dayanikliligi nedeniyle beton, asfalt ve diger insaat malzemelerinde de onemli bir bilesen olarak
kullanilabilir. Arazi 1slahi, yol taban katmanlari ve diger altyapi projelerinde kullanilabilir. Granitik kumlar,
gegcirgenlikleri ve dayanikliliklari nedeniyle su filtreleme sistemlerinde kullanilir. Bazi durumlarda granitik
kumlar, yiiksek teknoloji uygulamalar1 igin de kritik olan Nadir Toprak Elementleri iceren granat, apatit ve
zirkon gibi mineralleri igerebilmektedir. Habitat bozulmasini azaltmak, toz ve su kirliligini kontrol etmek
gibi ¢evresel etkileri en aza indiren uygulamalarda da kullanilabilmektedir. Granitik kumlar, granitik
kayalarin ayrismast ve erozyonu sonucu olusmasi ve ¢esitli mineralojik ve fiziksel 6zelliklere sahip bir
malzeme olmasi nedeni ile insaat, endiistriyel, rekreasyonel ve 6zel kullanimlari kapsayan pek g¢ok
alanlarda kullanim 6zelligi olan iriinleri temsil etmektedir.

Anahtar Kelimeler: Granitik kayalar, Kum, Nadir Toprak Elementi, Seramik
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ABSTRACT

The closure of the Neotethys Ocean, Tiirkiye caused to the formation of a large granitic intrusions. These
granitic masses were uplifted rapidly due to the magmatotectonic evolution of Tiirkiye and were subjected
to the weathering after the Eocene and caused to the formation of granitic sands. The granitic sands are
formed through the weathering and erosion of granitic rocks. These sands have significant economic
potential due to their unique properties and various applications. The granitic rocks break down into smaller
particles through processes like freeze-thaw cycles, thermal expansion, and abrasion. Minerals in granitic
rocks, such as feldspar and mica, alter chemically to form clay minerals and other secondary products.
Water, wind, and ice transport weathered granitic particles, sorting them by size and depositing them as
sands. The most resistant minerals, particularly quartz, accumulate to form granitic sands, while less
resistant minerals break down further or dissolve. Granitic sands are deposited in various environments,
including riverbeds, floodplains, beaches, and deserts. Quartz formed the predominant mineral due to its
high resistance to weathering. The feldspars present in smaller amounts; can contribute to color and
mineralogy of the sand. Biotite and muscovite may be present but typically in lesser quantities within the
granite. Accessory minerals like zircon, magnetite, and garnet can be found in trace amounts as heavy
minerals.

The granitic sand has high-purity quartz which are used to produce silicon for electronics and solar panels
is essential for manufacturing glass. Feldspar content in granitic sands acts as a flux in ceramic production,
lowering the melting temperature of the mix. Concentrated deposits of heavy minerals within granitic sands
can be economically valuable. Minerals like zircon, titanium dioxide (from ilmenite and rutile), and garnet
have specialized industrial uses. The economic potential of granitic sands used as a key component in
concrete, asphalt, and other construction materials due to its durability and strength. Employed in land
reclamation, road base layers, and other infrastructural projects. Granitic sands are used in water filtration
systems due to their permeability and durability. In some cases, granitic sands can contain garnet, apatite
and zircon in trace amounts bearing REEs, which are critical for high-tech applications. Implementing
practices that minimize environmental impact, such as reducing habitat disruption and controlling dust and
water pollution. Granitic sands are formed because of the weathering and erosion of granitic rocks and
represent a material with a variety of mineralogical and physical properties. They represent products that
can be used in many areas including construction, industrial, recreational and private uses.

Keywords: Ceramic, Granitic rocks,Rare Earth Element, Sand
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Bozkir'in (Konya) kuzeydogusunda Akdren-Alan dolaylarinda yiizeyleyen Geyik Dagi Birligi’ne ait
Saytepe ve Alan formasyonlarmin stratigrafisi, depolanma ortamlart ve platform tipini belirlemeyi
amaclayan calisma, jeolojik harita alimi, olgiili stratigrafi kesitleri ve fasiyes ¢aligmalarina dayanir.
Saytepe Formasyonu yataya yakin egimli, orta-kalin katmanli, kalinlig1 330 metreye kadar ulasan, rudistli
ve seyrek bentik foraminifer ve gastropodlu kirectaslarindan yapilidir. Onceki calismalarda Geg Kretase
yasl oldugu belirtilen formasyonda tanimlanan rudist faunasi ge¢ Koniasiyen yasini isaret eder. Alan
Formasyonu ince katmanli, planktik foraminiferli mikritik kirectaslar1 ve seyrek ¢camurtaglarindan olusur.
Tanimlamalari1 devam eden planktik foraminerlerin Santoniyen-Mastrihtiyen yasini  6ngordigii
distintilmektedir. Stratigrafik olarak alttan-iiste dogru Saytepe Formasyonu’nda dort, Alan Formasyonunda
ise bir litofasiyas (LF) tammlanmstir. LF-1 beyaz, acik gri renkli, 15-45 metre kalinlikta, seyrek rudistli
ve gel-git iistl 6zellikler gosteren, laminali vaketaslarindan olusur. LF-2 koyu gri, siyah renkli, 60-95 metre
kalinlikta, oldukga pis kokulu, seyrek miliolidli, fenestreali gel-git alt1 lagiiner vaketaslar1 igerir. LF-3 agik
gri renkli, 120-180 metre Kalinlikta, zengin rudist igerigiyle karakterize edilen, s1g denizel kosullari isaret
eden istiftaglarindan yapilidir. LF-4 timiiyle rudist kavki parcalarindan yapili, kalinligi 2-5 m arasinda
degisen, bariyer niteliginde platformun kenarinda kilometrelere uzanim gosteren kabatas-yiizertasdan
olusur. LF-5 ise acik gri renkli, ¢ort bandli, platform yamacini igaret eden planktik foraminiferli vaketaglari
ve Kalsiklastikler igerir. Bu veriler, LF-1-4’iin diisiik egimli bir karbonat yokusunun I¢ Béliimii’nde, LF-
5’in ise Orta Boliimii’nde ¢okeldigini isaret eder.

Saytepe Formasyonu’nun kiregtaslar1 kitasal bir kara kiitlesine bagli olmayan, tepesi hemen hemen diiz
ancak platform kenarlar1 yiiksek egimli olan ve normal faylarla denetlenen dnemli bir topografik yiikselti
olugturur. Kiregtaglarinin katmanlari yataya yakin egimlidir, yogun jeomorfolojik dzellikler igerir ve ¢esitli
depolanma kosullarinda diistik egimli bir karbonat yokusunda ¢Okelmistir. Kiregtaglari, derin denizel
Ozellikler gosteren Alan Formasyonu ile gevrelenmis ve platform agik denizden bir dereceye kadar
bariyerlerle ayrilmistir. Bu ozellikler, ¢aligma alaninda izole karbonat platformunun (IKP) varligini
gosterir.

Toros Kusagi’nda yalnizca Bat1 Toroslar’daki Beydaglar1 Karbonat Platformu {KP olarak tanimlanmustir.
Orta ve Dogu Toroslar’da IKP verilerini igeren bir ¢aligma heniiz bilinmemektedir. Orta Toroslar’da bu
calisma ile ortaya konan IKP, Toroslarda yeni IKP’lerin mevcut olabilecegini gosterebilir. Akdeniz
Provensi’nde, Toros Kusagi’'nin devamini olusturan iilkelerde ve Kuzey Afrika’da ¢ok sayida IKP’ler
tanimlannmis ve bunlardan bazilarinda petrol iiretilmistir. Bu calismada tanimlanan IKP’nin, Akdeniz
Provensi’ndeki IKP ailesinin bir ferdi oldugu énerilmektedir.

Anahtar Kelimeler: Fasiyes, Karbonat Platformu, Orta Toroslar, Rudist, Ust Kretase
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THE PRESENCE OF A LATE CRETACEOUS ISOLATED CARBONATE
PLATFORM WITH RUDIST IN THE CENTRAL TAURIDE.
STRATIGRAPHY, LITHOFACIES AND DEPOSITIONAL ENVIRONMENTS
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ABSTRACT

The study, which aims to determine the stratigraphy, depositional environments and platform type of the
Saytepe and Alan formations belonging to the Geyik Dagi Unit outcropping in the Akéren-Alan area
northeast of Bozkir (Konya), is based on geological mapping, measured stratigraphic sections and facies
studies. The Saytepe Formation comprises low-dipping, medium-thick layered limestones with rudists and
sparse benthic foraminifera and gastropods, reaching up to 330 metres in thickness. The rudist fauna
described in the formation, which was reported to be of Late Cretaceous age in previous studies, indicates
a late Coniacian age. The Alan Formation consists of thin layered micritic limestones with planktic
foraminifera and sparse mudstones. The planktic foraminifers, still being identified, are thought to predict
the Santonian-Maastrichtian age. Stratigraphically, four lithofacies (LF) were identified in the Saytepe
Formation and one lithofacies (LF) in the Alan Formation from bottom to top. LF-1 consists of white, light
grey, 15-45 m thick, sparsely rudist and subtidal, laminated wackestones. LF-2 contains dark grey, black,
60-95 m thick, bad-smelling, sparsely miliolid, fenestral supratidal lagoonal wackestones. LF-3 comprises
light grey, 120-180 m thick, characterised by packstones rich in rudists, indicating shallow-marine
conditions. LF-4 consists entirely of rudstones-floatstones, 2-5 m thick, extending for kilometres as a
barrier. LF-5 contains light grey, chert banded, planktic foraminiferal wackestones and calciclastics
indicating the platform slope. These data suggest that LF-1-4 was deposited in the Inner Ramp of a low-
gradient carbonate ramp, while LF-5 was deposited in the Mid Ramp.

The limestones of the Saytepe Formation form a significant topographic expression, which is not connected
to a continental land mass and is almost flat at the top and characterised by steep margins on their edges
and controlled by normal faults. The layers of limestones are low-dipping, contain intense
geomorphological features and were deposited on a low-gradient carbonate ramp under various
depositional conditions. The limestones are surrounded by the Alan Formation, which shows deep marine
features, and the platform is separated from the open sea to some extent by barriers. These characteristics
indicate the presence of an isolated carbonate platform (ICP) in the study area.

In the Tauride Belt, only the Beydaglar: Carbonate Platform in the Western Tauride has been identified as
an ICP. An ICP in the Central and Eastern Taurides is not known yet. The ICP revealed by this study in
the Central Taurides may indicate that new ICPs may be present in the Tauride Belt. Numerous ICPs have
been identified; some have produced oil in the Mediterranean Provence, in the countries forming the
continuation of the Tauride Belt, and in North Africa. The ICP described in this study is proposed to be a
member of the ICP family of the Mediterranean Provence.

Keywords: Carbonate Platform, Central Taurides, Facies, Rudist, Upper Cretaceous
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Son on yilda, inorganik yaslandirma yontemlerinde Snemli ilerlemeler kaydedilmis ve bu yontemler,
Kuvaterner jeolojisi ve arkeolojide yas tayinlerinin dogrulugunu ve hassasiyetini biiyiik 6l¢iide artirmustir.
Bu ¢aligma, 6zellikle magara ¢okelleri, karbonat kayalari (traverten, sinter, vb.) disler, kemikler, kabuklar,
mercanlar ve onkoidler gibi ¢esitli karbonat matrislerinde kullanilan Uranyum-Toryum (U-Th) yaslandirma
tekniklerine odaklanacaktir. Ayrica, Elektron Spin Rezonansi (ESR), Optik Uyarimli Liiminesans (OSL)
ve Paleo-manyetizma gibi diger yontemler de ele alinacaktir.

Bu ¢alisma, 6rnek toplama, hazirlama, analitik degerlendirme ve kiitle spektrometresi analizlerine kadar bu
tekniklerin 6zelliklerini kapsamaktadir. Avrupa'daki saha ¢alismalarindan orneklerle, 6zellikle CENIEH
tarafindan yiiriitiilen arastirmalar ve Ispanya'nin Burgos sehrindeki Atapuerca kazi alanindaki calismalar,
jeolojik ve arkeolojik uygulamalarla sunulacaktir.

Bu ¢alisma, Kuvaterner yaslandirma yontemlerinin kapsamli bir genel 6zetini sunmayi ve bu alandaki son
geligsmeleri, multi-disipliner alanlarda (jeoloji, arkeoloji ve biyoloji) analitik uygulamalarini ve gelecekteki
aragtirmalart sunmayt amacglamaktadir. Bu analitik tekniklerin detayli bir sekilde anlasilmasi ve
entegrasyonu, jeolojik ve arkeolojik zaman ¢izelgesinin detayl olarak ortaya konmasini ve genisletilerek
Diinya'nin Kuvaterner evrimini konu alan arastirma olanaklarini da artiracaktir.

Anahtar Kelimeler: Atapuerca, CENIEH, Kuvaterner, U-Th Yaglandirma,
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ADVANCES IN QUATERNARY DATING TECHNIQUES: U-TH DATING AND
BEYOND - A CENIEH APPROACH

Altug Has6zbek?®
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ABSTRACT

In the past decade, significant advancements in inorganic dating methods have greatly improved the
accuracy and precision of age determination in quaternary geology and archaeology. This presentation
will focus on key dating techniques, specifically Uranium-Thorium (U-Th) dating in various carbonate
matrices such as speleothems, carbonate rocks (travertine, sinter, etc.) teeth, bones, shells, corals, and
oncoids, along with other methods including Electron Spin Resonance (ESR), Optically Stimulated
Luminescence (OSL), and Paleomagnetism.

This study presents the essentials of these techniques, from sample collection and preparation to
methodological considerations and instrumental analysis. Real case examples from Europe, particularly
from researches conducted by CENIEH and the Atapuerca site in Burgos, Spain, will be highlighted to
demonstrate practical applications.

Within this context, this study aims to provide a comprehensive overview of quaternary dating methods,
showcasing the latest advancements field and analytical applications in multidisciplinary fields (geology,
archeology, and biology) and future prospects in this field as well. By integrating these state-of-the-art
techniques, the understanding of geological and archaeological timeline will expand the research insights
into Earth’s Quaternary evolution.

Keywords: Atapuerca, CENIEH, Quaternary, U-Th Dating
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DEV GERGEDAN PARACERATHERIUM’UN PALEOCEVRE
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TURKIYE) PALINOLOJIK BULGULAR
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Nesli tiikenmis boynuzsuz bir gergedan cinsi olan ve daha 6nce Baluchitherium olarak adlandirilan
Paraceratherium bugiine kadar yagamis en biiyiik kara memelisi olarak kabul edilmektedir. Bu cins Asya
Oligosen’inde (Cin, Mogolistan, Kazakistan ve Pakistan) yaygin olarak tanimlanmisken, bati Asya ve
giineydogu Avrupa’da (Giircistan, Tiirkiye, Bulgaristan ve Romanya) bulgular ¢ok azdir. Tiirkiye’deki
Paraceratherium bulgular1 ge¢ Oligosen yasli Cankiri-Corum ve Kagizman-Tuzluca Havzalarindandir.
Taze yapraklar ve yumusak calilar1 yiyerek beslenen Paraceratherium’un yasam alani birkag daginik agac
iceren kurak ¢dllerden yari-tropik ormanlara kadar degismekteydi.

Bu calismada, Tirkiye Stratigrafi Komitesi tarafindan 21-22 Mart 2016 tarihlerinde Ankara’da
gergeklestirilen “Orta Anadolu Havzalarinin (Haymana-Tuzgolii- Cankirt Corum) Tersiyer Stratigrafileri
Calistay1” sonrasinda yapilan arazi gezisinde, Cankiri-Corum Havzasi-Goziikizilli  Kd&yiindeki
Paraceratherium bulgu yerinden (588000 D / 4445200 K) ve havzadaki Paraceratherium fosillerinin
icerisinde bulundugu Kizilirmak Formasyonu’nun tip kesit lokalitesinden (587718 D / 4464782 K) alinmis
olan orneklerin palinolojik analizleri sunulmaktadir. Kizilirmak Formasyonu tip kesit lokalitesinden
140cm’lik dlgiilii kesit boyunca 10 adet 6rnek ve Paraceratherium lokalitesinden 2 adet drnek alinmustir.
Tanimlanan palinoflora, Asteraceae-Asteroideae (%8-34), Chenopodiaceae/Amaranthaceae (%10-25) ve
Poaceae’nin (%5-10) baskin oldugu bir acik alan bitki ortiisiiniin varligini géstermektedir. Bu agik alanda,
nehir kenarinda yetisen (Carya ve Ulmus) ve goreceli daha yiiksek alanlarda yer alan genis yaprakl agag
topluluklar1 (Juglans, evergreen Quercus, Carpinus, Fagus) Paraceratherium’un besinini olugturmaktadir.
Cevredeki daglik alanlarda kozalakli agaglar (Pinus, Cathaya, Tsuga) mevcuttur. Sucul bitkiler (Typha,
Sparganium) ve egreltiotlarinin (Polypodiaceae) varligi, agik alan igerisinde kiigiik sucul alanlarin da
mevcut oldugunu gostermektedir. Sonug olarak, palinolojik veriler ge¢ Oligosen’de Cankiri-Corum
Havzasi’nda incelenen drneklerin alindigi yerler ve ¢evresinde Paraceratherium’un kolaylikla gezebilecegi
genis acik alanlar, biiyiik boyutundan dolay1 asir1 1sindiginda dinlenebilecegi sulak alanlar ve yiyebilecegi
taze yapraklara sahip agac¢larin oldugu bir yasam alaninin mevcudiyetini géstermektedir.

Anahtar Kelimeler: Cankiri-Corum Havzasi, Orta Anadolu, Paleogevre, Palinoloji, Paraceratherium
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PALAEOENVIRONMENTAL RECONSTRUCTION OF THE GIANT
RHINOCEROS PARACERATHERIUM: PALYNOLOGICAL DATA FROM
CANKIRI-CORUM BASIN (CENTRAL ANATOLIA, TURKIYE)
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Cankaya, Ankara, Tiirkiye
(nurdanyavuz@hotmail.com)

ABSTRACT

Paraceratherium, formerly named as Baluchitherium, is a genus of extinct hornless rhinoceros which was
considered to be the largest land mammal that ever lived. This genus is well known from the Oligocene of
Asia (China, Mongolia, Kazakhstan, and Pakistan), but scarcely from western Asia and southeastern
Europe (Georgia, Tiirkiye, Bulgaria and Romania). The Turkish records of Paraceratherium are from late
Oligocene of the Cankuri-Corum Basin and of the Kagizman-Tuzluca Basin. Paraceratherium was a
browser with a diet consisting of relatively soft leaves and shrubs, and the habitat of this genus varied from
the arid deserts consisting of few scattered trees to the subtropical forests.

This study presents palynological analysis of samples collected from Paraceratherium locality in the
Goziikizilly Village (588000 D / 4445200 K) and from type section of Kizilirmak Formation (587718 D /
4464782 K) which includes Paraceratherium fossils of the Cankiri-Corum Basin. The analysed samples
were collected during a field trip organized by Turkish Stratigraphy Commission after the “Tertiary
Stratigraphies of Central Anatolian Basins (Haymana, Tuzgélii, Cankiri-Corum) Workshop” which was
held in Ankara on 21-22 March 2016. Ten samples were collected from Kizilirmak Formations’ type section
locality along a section and two samples from Paraceratherium locality. The identified palynoflora
indicates presence of open vegetation dominated by Asteraceae-Asteroideae  (8-34%)
Chenopodiaceae/Amaranthaceae (10-25%) and Poaceae (5-10%). There were riparian vegetation (Carya
and Ulmus) and woods of broadleaved trees (Juglans, evergreen Quercus, Carpinus, Fagus) in the
openland constituting the diet of Paraceratherium. Coniferous trees (Pinus, Cathaya, Tsuga) were present
on the surrounding highlands. There were also small wetlands indicated by presence of aquatic plants
(Typha, Sparganium) and ferns (Polypodiaceae). In conclusion, palynological data shows presence of a
habitat with wide open spaces for Paraceratherium to travel, wetlands to rest when it overheated due to
huge size and broadleaved trees to provide soft foliage to browse infaround the studied localities of the
Cankiri-Corum Basin in late Oligocene.

Keywords: Cankiri-Corum Basin, Central Anatolia, Palaeoenvironment, Palynology, Paraceratherium
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Van Golii (Dogu Anadolu, Tiirkiye) diinyanin en 6nemli kapali sistem gollerinden biridir. Asya, Avrupa ve
Orta Dogu iicgeninde yer almasi 6nemini daha da arttirmaktadir. Bundan dolayi, goéliin evriminin
anlagilmasi bu bolgeler agisindan da 6nem arz etmektedir. Van G6lii'niin evrim anahtarlarindan biri de gol
kiy1 seviyesini temsil eden tufalardir. Tufalar, Van Golii ve ¢evresinde, paleotufalar ve giincel tufalar olmak
tizere iki farkli gekilde gozlemlenmektedir. Bunlardan, paleotufalar, gol seviye degisimlerine bagli olarak,
g6l igerisinde ve giincel su kotunun iizerinde gozlemlenmektedir. Giincel tufalar ise, gol sahilinde, kum
istiflerinin icerisinde olugsmaya devam etmektedir. Tufalar, olusum ortamlart goz oniine alindiginda hem
yiizeyde hem de g6l sularinin altinda Van Go6lii mikrobiyalit olusumlart ile karigtirilmaktadir. Dolayisiyla,
tufalarin tanimlanmasi ve tespit edilmesi olduk¢a Onemlidir. Bu ¢alismada Van Goli tufalar,
sedimantolojik, mineralojik ve petrografik olarak tanimlanmig ve mikrobiyalitlerle karsilastirilmistir.
Yapilan incelemeler sonucunda, tufalarin olustuklart donemde gol kiyilarini temsil ettigi ve Van Goli
mikrobiyalit olusumlarindan farkli olduklar1 belirlenmistir.

Anahtar Kelimeler: Gol Seviye Degisimleri, Mikrobiyalit, Tufa, Van G6li
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VAN LAKE MICROBIALITES
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ABSTRACT

Lake Van (Eastern Anatolia, Tiirkiye) is one of the most important lakes with a closed system in the world.
It is of particular importance as it is located in the triangle between Asia, Europe, and the Middle East.
Therefore, understanding the evolution of Lake Van is also important for these regions. One of the keys to
the development of Lake Van is the tufas, which represent the level of the lake shore. Tufas are observed in
Lake Van and its surroundings in two different ways, namely as paleotufas and as current tufas. Paleotufas
are observed in the lake and above the current water level, depending on how the lake level changes.
Current tufas continue to form in the sand stacks on the lake shore. Considering their environment of
formation, tufas are mixed with the microbialites of Lake Van, both on the surface and below the water of
the lake. Therefore, the identification and detection of tufas are very important. In this study, the tufas of
Lake Van were defined sedimentologically, mineralogically, and petrographically and compared with the
microbialites. As a result of the investigations, it was found that the tufas represent the lake shores during
the period of their formation and differ from the microbialites of Lake Van.

Keywords: Lake Level Changes, Lake Van, Microbialite, Tufa
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Caligma alani, Tunceli ilinin yakin giineyinde bulunan Aktuluk koyii ¢evresinde yer almaktadir. Munzur
nehrinin bir kolunu olusturan Dinar deresi giineyinde yiizeyleyen tufa ¢okelleri, bu ¢aligmanin konusunu
olusturmaktadir. Calisma alaninda yer alan temel kayaclari, Permiyen yash kiregtasi, sist-kuvarsit, Eosen
yash derin denizel ¢okeller, Eosen yasl kirectaglari, Miyosen yasl kirectaslar1 ve andezit-bazalt birimleri
olusturmaktadir. Tufa ¢okelleri, Eosen yash derin deniz ¢6kelleri tizerinde uyumsuz olarak gelmektedir.

Bu ¢alismada, tufa ¢okellerinin sedimantolojik 6zellikleri incelenmis ve 11 fasiyes tanimlanmustir. Bunlar;
(1) Fitoherm c¢atitasi, (2) Fitoherm baglamtasi (stromatolitik tufa, yatay, diisey ve dom sekilli), (3) Yosun
fitoherm tufa, (4) Fitoklastik tufa, (5) Intraklastik tufa, (6) Spelotem kirectas1 (sarkat, dikit ve kristalin kabuk
alt fasiyesleri), (7) Eski toprak, (8) Marn, (9) Laminali kumtaglari, (10) Diizlemsel ¢apraz tabakali
kumtaslari, (11) Masif konglomeralar. Fitoherm ¢atitasi fasiyesini olusturan karbonatla kapl yukar1 yonde
biiyiiyen bitkiler akarsu banklarinda yer alan bataklik ortaminda ¢okelmistir. Asagi yonde biiyliyen
bitkilerden olusan fitoherm catitasi fasiyesi, selale ve basamaklanma yaparak akan kii¢iik 6l¢ekli selale
morfolojisini yansitmaktadir. Diisey yonde ve dom seklinde gozlenen fitoherm baglamtas: fasiyesi, nehir
yataginda hizli akan bolgelerde kademeli akis gosteren selale ortamlarini karakterize etmektedir. Yosun
iceren fitoherm ¢atitasi fasiyesi, baraj ve selale ortamlarinda ¢okelmistir Speleotem kirectasi fasiyesi,
selalelerle iliskili magara morfolojisini gostermektedir. Fitoklastik ve intraklastik tufa fasiyesleri, baraj ve
palustrin kosullarda, konglomera ve kumtaslar1 kanal, marnlar tagkin diizliigii ve gélciiklerde ¢okelmistir.
Cesitli alt ortamlar1 temsil eden bu tufa fasiyesleri yiiksek egimli ve basamaklanma gdsteren bir akarsu
sisteminin farkli kesimlerinde depolanmustir.

Aktuluk tufalarinin §1°C degerleri 1.80 ile 5.03 (%o V-PDB ) arasinda; 8'80 degerleri -9.96 ile -8.84 (%o V-
PDB) arasinda degismektedir. Tufa drneklerinde §*3C degerlerinin yiiksek ¢ikmasi, s13 dolasimli soguk
sularla daha derinden gelen ve 20°C’nin {izerinde sicaklia sahip olan termal sularin karistigini
gostermektedir. Tufalarda yapilan major ve mindr element analizi sonucu elde edilen verilere gore; ana
elementlerden biri olan Ca’un konsantrasyonu yiiksek olup ortalama % 40°dir. En yiiksek degere (% 53,60)
briyofit tufa fasiyesinde, en diisiik degere (%38,26) speleotem (akmatag/kristalin kabuk) fasiyesinde
ulagsmistir. Calisma alaninda biitiin 6rneklerde Fe, Mn ve Ba degerleri diisiik olup %1 ’in altindadir.

Tufalardan elde edilen U/Th yaslarina gore; tufalar hem buzul arasi (MIS 5) hem de buzul (MIS 6)
donemlerinde ¢okelmistir. MIS 5 yagish ve ilik bir donem; dolayist ile tufa olusumu i¢in uygun bir

donemdir. MIS 6'daki tufa olusumlar1 i¢in MIS-6 i¢indeki “interstadial” ara donemler (bir buzul donem
icinde yer alan kisa siireli 1lik periyodlar) 6ngoriilebilir.
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ABSTRACT

The study area is located around Aktuluk village, which is located in the south of the Tunceli province. The
tufa deposits which are exposed in the south of the Dinar stream, which forms a tributary of the river, and
on the banks of the Munzur river, constitute the subject of this study. The basement rocks in the study area
consist of Permian limestones, schist-quartzite, Eocene marine deposits, Eocene limestones, Miocene
limestones and andesite-basalt units.

In this study, tufa deposits unconformably overlie Eocene deep marine sediments. The sedimentological
characteristics of the Tufa deposits were investigated, and 11 facies were identified. These are; (1)
Phytoherm framestone, (2) Phytoherm boundstone (stromatolithic tufa, horizontal, vertical and dom
shaped), (3) Bryophytes phytoherm tufa, (4) Phytoclastic tufa, (5) Intraclastic tufa, (6) Speleothem
limestone (stalactite, stalagmite and crystalline crustal lower subfacies), (11) Paleosol (8) Marn, (9)
Laminated sandstones, (10) Planar cross-bedded sandstones, (11) Massive conglomerates. The upwardly
growing plants, which are covered with carbonate, forming the phytoherm framestone facies, have been
deposited in palustrine environments located on the fluvial benches. The phytoherm framestone facies
consists of the plants growing downward reflects the morphology of vertical waterfalls and cascades.
Vertical and dome-shaped phytoherm boundstone facies deposited in fast flowing areas on the river bed
(low slope zones and cascades). Bryophytes phytohrem tufa facies reflects the morphology of the barrage
and waterfall environments. Speleothem limestone facies shows cave morphology associated with
waterfalls. Phytoclastic and intraclastic tufa facies deposited in barrage and palustrine conditions.
Conglomerates and sandstones were deposited in channels, marls were deposited in flood plain and ponds.
Representing various sub-environments, these tufa facies are deposited in different sections of a fluvial
system with high slope and stepping.

6'3C values of Aktuluk tufa range from 1.80 to 5.03 (%o V-PDB), 6*%0 values range from -9.96 to -8.84 (%o
V-PDB). In this study, high values of *3C in tufa samples indicate that shallow circulating cold waters and
deeper thermal waters are mixed. Waters with temperatures above 20 °C are defined as thermal waters.
According to the data obtained as a result of major and minor element analysis in tufas; The concentration
of Ca, one of the major elements, is high, averaging 40%. It reached the highest value (53.60%) in the
bryophyte tufa facies and the lowest value (38.26%) in the speleothem (flowstone / crystalline crust) facies.
Fe, Mn and Ba values in all samples in the study area are low and below 1%.

According to the U/Th dating obtained from the tufas; the studied tufas were deposited in interglacial (MIS
5) and glacial (MIS 6) periods. MIS 5 was a humid and warm period; Therefore, it is a suitable period for

the formation of tufa. For tufa deposits in MIS-6, the interstadial periods in MIS-6 (short periods in a
glacial period) can be predicted.

Keywords: E Tiirkiye, Isotope, MIS 5-MIS 6, Tufa Facies, Tunceli, U/Th Dating
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Bu ¢aligmada, KD Anadolu Bolgesi’nde Erzincan ilinin 30 km giineydogusunda yer alan Giirlevik
Selalesi’ni olusturan tufa ¢okelleri incelenmis ve bu essiz dogal giizelligin jeoturizme kazandirilmasi ile
ilgili bilgilere yer verilmistir.

Giirlevik (Caglayan) tufalari, selale (cascade) tipi tufa ¢okelleri olup, olusumunda bélgenin aktif tektonik
yapist 6nemli bir yer tutmaktadir. Neotektonik donem ile bolgede kagma tektonik hareketine bagli olarak,
sag ve sol yonlii yanal atimli faylar gelismistir. Erzincan gek-ayir havzasi, bu faylarin kesisim alaninda yer
almaktadir. Calisma alani giineyinde Erzincan havzasini siirlayan havza kenar faylari, agilmaya bagh
olarak gelisen KB-GD ve D-B gidisli normal fay karakterinde olup, kirik ve ¢atlaklar boyunca yiizeye
ulasan kalsiyum bikarbonatca zengin termal sular, bu kalsiyum karbonat ¢6kelimin de etkili olmuslardir.
Erzincan havzasi, Kuvaterner ¢okel dolgusu, traverten, taraga, aliivyon ve aliivyon konilerinden ve geng
volkanitlerden olugmaktadir. Giirlevik Travertenleri ¢okeliminde etkili olan sicak sularin, ylizeydeki akisi
sirasinda giderek sogumasi ve topografyaya bagli olarak egim asagiya dogru ilerlemesiyle bdlgede selale
tipi Giirlevik tufalarini olusturmuslardir. Giirlevik selalesi, kuzey blogu diismiis olan Caglayan Fayi
giizergahinda ¢okelmis travertenler {izerinde gelismistir.

Giirlevik selale tipi tufa ¢okellerini olusturan sular, ii¢ kademe halinde, 30—40 m yiikseklikten diismektedir.
Bu ii¢ basamak halinde gelisen tufa selale yapisi, eski bir menderesli vadi tabaninda gelismistir. Bu sular,
tufa ¢oOkellerinin birkag kilometre giineyinde bulunan Kalecik Koyl simirlarindaki dokuz kaynaktan
gelmektedir. Briyofitik tufa, fitoklastik tufa, stromatolitik tufa, makrofitik tufa (uzunlamasina gelisen bitki
saplar) ilk etapta gozlenen fasiyeslerdir.

Giirlevik (Caglayan) selalesi ve ¢evresi, 1990 yilinda Dogal Sit alani ilan edilmis ve koruma altina
almmustir. Giirlevik selalesi ve gevresi doga sporlart ve aktiviteleri igin olduk¢a uygun bir Jeoturizm

alanidir.

Anahtar Kelimeler: Erzincan, Fasiyes, Giirlevik Tufalari, Jeoturizm, KD Tiirkiye
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ABSTRACT

In this study, the Giirlevik (Caglayan) waterfall which forms tufa deposits, located 30 km southeast of
Erzincan province in the NE Anatolia Region, are investigated and given information about bringing this
unique natural beauty to geotourism.

Giirlevik (Caglayan) tufas are cascade tufa deposits, and the active tectonic structure of the region has an
important place in its formation. Due to the tectonic escape movement in the region during the Neotectonic
period, right and left lateral strike-slip faults developed. Erzincan pull-apart basin is in the intersection
area of these faults. The basin margin faults bordering the Erzincan basin in the south of the study area
have the character of NW-SE and E-W trending normal faults that developed due to extensional and
calcium bicarbonate-rich hydrothermal waters reaching to the surface through the cracks and faults have
caused carbonate precipitation.

Erzincan basin consists of Quaternary sediment fill, travertine, terraces, alluvium and alluvial fans and
young volcanics. The hydrothermal waters which were effective on precipitation of the Giirlevik Travertines
gradually cooler during their flow and these ambient waters while moving towards to the slope down
depending on topography, Giirlevik tufa commenced to precipitate in the region. Giirlevik waterfall was
developed on the travertines which deposited on the fallen northern block of the Caglayan Fault route.
The waters that form the Giirlevik cascade tufa deposits flow in three levels from a height of 30-40 m. This
tufa cascade structure, which forms in three steps, has developed on the bottom of an old meandering
valley. These waters come from nine springs within the borders of Kalecik Village, located a few kilometers
south of the tufa deposits. Bryophytic tufa, phytoclastic tufa, stromatolitic tufa, macrophytic tufa (vertical
plant stems) are the typical tufa facies observed in the first glance.

Giirlevik (Caglayan) waterfall and its surroundings, where Giirlevik travertines are exposed, were declared
a Natural Protected Area in 1990 and were taken under protection. Giirlevik waterfall and its surroundings
are a very suitable geotourism area for nature sports and activities.

Keywords: Erzincan, Facies, Geoturism, Giirlevik Tufas, NE Tiirkiye

47



Sedimantoloji Calisma Grubu 2024 Calistay1, 5-8 Eyliil 2024, Tunceli
Sedimentology Working Group 2024 Workshop, 5-8 September 2024, Tunceli

VAN GOLU SUALTI KANALLARININ TANE BOYU DAGILIMININ
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G0l sedimanlarinin tane boyu dagilimi, gecmis ¢evresel ve hidrolojik kosullar1 yorumlamak i¢in 6nemli bir
proksidir. Bu ¢aligmanin amaci, varligi jeofizik ¢alismalarla ortaya konulmus olan ve Van Golii’niin dogu
kesiminde yer alan sualt1 kanallar1 iizerinden gravite yontemi ile alinan 2 metre uzunlugundaki bir adet
sediman karotunun tane boyu dagilimi ile gol su seviyesi degisimleri arasindaki iliskiyi ortaya koymaktadir.
Bu amag dogrultusunda sediman karot 3 cm araliklarla lazer sagilmasi yontemi ile analiz edilmis ve tane
boyu dagilimi ortaya konulmustur. Sediman karotun tarihlendirmesi ise varv sayim metodu ile yapilmstir.

Elde edilen sonuglara gore sediman istifin kil orant %7-85,1, silt orant %13-91 ve kum oran1 %0- 11,2
arasinda degisim gostermektedir. Ortalama tane boyu 5,4 @ - 9,4 @, boylanma dereceleri 1,35 — 4,97 @ ve
yamukluk degerleri -0,77 @ ve +0,58 @ arasinda degismektedir. Varv sayim metodundan elde edilen veriye
gdre sediman istif GO 2400 y1llik bir gecmisi temsil etmektedir. Sicak ve nemli donemlerde ortalama tane
boyunun azaldig1 ve gdl su seviyesinin yiikseldigi, buna karsin soguk ve kurak déonemlerde ortalama tane
boyunun arttig1 dolayistyla gol su seviyesinin diistiigii belirlenmistir.

Elde edilen verilerin kiyaslanmasi sonucunda gol ve gevresi icin GO 2400 yil siiresince alt1 ayr1 iklim
periyodu tanimlanmistir. Bu iklim periyotlart Kuzey Yarimkiire’de tanimlanmis olan Yakin Dogu
Kuraklagma Fazi, Roma sicak Dénemi, Orta Cag Soguk Doénemi, Orta Cag Sicak Periyodu, Kiigiik Buzul
Cag1 ve Modern Sicak Donemi olarak isimlendirilen donemler ile paralellik gostermektedir. Bu iklim
fazlari, Kuzey Yarimkiire’nin diger bdlgelerinde de gozlenmis olan iklim degisiklikleri ile uyumlu olup,
tarihsel siiregteki biiyiik 6lgekli iklim degisikliklerinin Van Golii Havzasi’nda da etkili oldugunu ortaya
koymaktadir. Calismanin bulgulari, bolgesel iklim degisikliginin kiiresel iklim degisiklikleri ile iliskilerini
anlamak acisindan 6nemli bilgiler sunmaktadir. Bu da bélgesel iklim modellerinin gelistirilmesi i¢in degerli
bir referans olusturmaktadir.

Bu calisma Van Yiiziincii Y11 Universitesi Bilimsel Arastirma Projeleri Koordinatorliigii tarafindan 2015-
MIM-B106 numarali proje kapsaminda desteklenmistir.

Anahtar Kelimeler: Gél Seviyesi Salinimlar1, G61 Sualti Kanali, Iklim Degisikligi, Tane Boyu Dagilimi,
Van Go6lii
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ABSTRACT

Grain size distribution of lake sediments is a crucial proxy for interpreting past environmental and
hydrological conditions. This study aims to elucidate the relationship between grain size distribution and
lake level changes through 2 meter long sediment core obtained from sublacustrine channels, identified via
geophysical studies, on the eastern side of Lake Van (Eastern Anatolia) using the gravity method. For this
purpose, the sediment core was analysed at 3 cm intervals using laser diffraction to determine the grain
size distribution. The core was dated using the varve counting method.

According to the obtained results, the sediment sequence shows a variation in clay content from 7% to
85.1%, silt contents from 13% to 91%, and sand content from 0% to 11.2%. The mean grain size ranges
between 5.4 @ and 9.4 O, sorting degrees from 1.35 O to 4.97 O, and skewness values from -0.77 @ to
+0.58 @. The varve counting method indicates that the sediment sequence represents a 2400 year history
BP. It was determined that during warm and humid periods, the average grain size decreased, due to the
lake water level increase, whereas during cold and dry periods, the average grain size increased as a result
of the lake water level decrease.

Comparison of the obtained data identified six distinct climatic periods over the last 2400 years for the
lake and its surroundings. These climatic periods are parallel to the well-known Northern Hemisphere
phases: the Near East Aridification Phase, The Roman Warm Period, the Dark Ages Cold Period, the
Medieval Warm Period, the Little Ice Age, and the Modern Warm Period. These phases align with climate
changes observed in other regions of the Northern Hemisphere, indicating that large-scale historical
climate changes also affected the Lake Van Basin. The findings of the study provide important insights into
the relationship between the regional climate variability and global climate changes. This also serves as a
valuable reference for the development of regional climate models.

This study was supported by the Van Yiiziincii Yil University Scientific Research Projects Coordination
Unit under Project number 2015-M7M-B106.

Keywords: Climate Change, Grain Size Distribution, Lake Level Fluctuations, Lake Van, Sublacustrine
Channel
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Kiiresel Kretase okyanusal anoksik olaylart Ge¢ Valanjiniyen (Weissert), En Ge¢ Hauteriviyan (Faroni),
Orta-Barremiyan, Erken Apsiyen (OAEla, Selli), Erken Albiyen OAE1b, (Paquier), Geg Albiyen (OAElc,
Toolebuc), En Geg¢ Albiyen (Breistroffer), Senomaniyen-Turoniyen smir1 (OAE2, Bonarelli) ve
Koniasiyen-Santoniyen (OAE3) zaman dilimlerinde gozlenmektedir. Tiirkiye’de okyanusal anoksik
olaylar1 genellikle farkli havzalarda Orta-Barremiyen, Apsiyen, Senomaniyen-Turoniyen, Orta-Geg
Kampaniyen’deki siyah seyller/siyah kirectas1 kayitlari olarak ortaya ¢ikmaktadir. Orta-Barremiyen siyah
seylleri (MBE) Pontitler’in Orta Sakarya bolgesindeki derin denizel tiirbidit istiflerinde kaydedilmistir.
Tiirkiye’de MBE nin karbon izotop egrisindeki 2%o’lik degisim Avrupa havzalarindakine benzer fakat daha
diisiik TOC degeri ile kaydedilmistir. Bu arahik goreceli olarak Eu, Ce, V, Cu, Zn, Fe, Ba, P ve S elementleri
acisindan artig gostermektedir. Pontitler’in Orta Sakarya bolgesinde Apsiyen siyah seylleri (OAE1a) pelajik
karbonat yamag¢ ortaminda kaydolmus olup, karbon izotop egrisinde 2%o’lik sapma ve 2%’lik TOC
degerleri ile temsil edilmektedir. Avrupa havzalarindaki kaydolmus ayni1 karbon izotop egrisi ortak eski
okyanusal sartlarimi isaret etmektedir. OAE2 Pontidler’in Orta Sakarya bolgesindeki pelajik karbonat
yamag istiflerinde karbon izotop egrisinde 1%.’den fazla pozitif sapma ve 2%’den az TOC degerleri ile
kaydedilmistir. Bu aralikta S, Mo, Ba, Cd, Ni, V, Zn, Pb, Cr, Co elementlerinde goreceli artis gozlenmistir.
Diger OAE2 kaydi Toroslar’in Antalya naplarinda karbon izotop verisi mevcut olmadan fakat TOC degeri
20%’den fazla olacak sekilde tespit edilmistir. Tiirkiye’de Orta-Ge¢ Kampaniyen OAE olayr Mudurnu-
Goyniik havzasinda ve Arap Platformu’nda kaydedilmistir. Siyah seyl ve marnlarin ve karbon izotop
egrisinin varligi bu olayin bu havzalarda kaydi i¢in ¢ok tipiktir. Fakat, bu olayin kaydi Tiirkiye’de OAE3’iin
varhigmi temsil etmemektedir. Fakat bu aralikta yine S, Mo, Cd, Fe, Ni, V, Zn, Cr, Co, U elementlerinde
goreceli artis gozlenmektedir. OAE2’nin s1g platform eslenigi GD Anadolu’da Arap Platformu
karbonatlarinda kaydedilmistir. Arap Platformunun kuzeyinde st Senomaniyen si1g platform
karbonatlarindan alt Turoniyen yiiksek organik karbon igeren yar1 pelajik siyah kirectaglarina ani bir gecis
vardir. Bu gegisin durayli izotop degerleri ¢ok iyi kaydedilmistir, degisimin ortalama degeri +1,9 %o
civarindadir ve sicaklik farki 2,2 °C olarak hesaplanmistir. Arap Platformu {izerindeki OAE2 kaydinin
ilging yan1 platform bogulma fazini takip etmesi ve alt Turoniyen siyah kiregtaglari ile ortiilmesidir. Birgok
calismada OAE2 siyah seylleri/kiregtaglart en {ist Senomaniyen pelajik istifleri icerisinde
kaydolmaktadirlar, fakat karbon izotop egrisindeki sapma miktar1 ve pozisyonu cok benzerdir.
Tiirkiye’deki OAEla ve OAE2 kayitlar1 Avrupa kayitlar ile rahat karsilastirlabilmektedir ve genellikle
olusumlar1 biiyiikk 6l¢ekte deniz seviyesi degigsimleri ve tektonik olaylarla kiigiik olgekte ise iklim ve
okyanusal degisimlerle kontrol edilmektedir. Fakat Pontitlerler’deki MBE bogulmus platform karbonatlari
iizerinde kaydolmustur ve genellikle tektonik olaylarla kontrol edildigi seklinde yorumlanmistir. OAE
kayitlarinin Tiirkiye’deki en yaygin dagilimi OAEla ve OAE2 kayitlar1 olarak goziikmektedir ve
hidrokarbon arastirmalart i¢in kaynak kaya potansiyeli tasimaktadirlar. OAEla, OAE2, MBE ve Orta-Geg
Kampaniyen OAE ve eslenik fasiyesleri sedimanter stratejik element agisindan da potansiyel kaynak
olabilir.

Anahtar Kelimeler: Kretase Anoksik Olaylar, Siyah Seyller, TOC, Durayl: izotoplar, iz ve NTE
Elementleri.
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ABSTRACT

Global Cretaceous Oceanic Anoxic Events are observed in Late Valanginian (Weissert), Latest Hauterivian
(Faroni), Mid-Barremian, Early Aptian (OAEla, Selli), Early Albian OAElb (Paquier), Late Albian
(OAElc, Toolebuc), Latest Albian (Breistroffer), Cenomanian-Turonian boundary (OAE2, Bonarelli), and
Coniacian-Santonian (OAE3). Oceanic anoxic events are mainly recorded in black shale/limestone
deposits in the Mid-Barremian, Aptian, Cenomanian-Turonian, and Mid-Late Campanian stages in
different basins in Tiirkiye. The Mid-Barremian black shales (MBE) have been recorded within turbidite
succession in a deep marine setting in the central Sakarya zone of Pontides. 2%o shifts in the carbon isotope
curve of MBE in Tiirkiye are recorded as similar to those in European basins but with a low TOC value.
This interval is relatively rich in Eu, Ce, V, Cu, Zn, Fe, Ba, P, and S. The Aptian black shales (OAE1a) are
recorded in pelagic carbonate slope environments in the central Sakarya zone of Pontides and are
represented by a negative carbon isotope shift of 2%o and TOC around 2%. The same C isotope curve in
European basins can signify a common paleoceanographic condition. In the Sakarya zone of Pontides,
OAE?2 is recorded on pelagic carbonate slopes, with a carbon isotope curve with more than 1 %o positive
shift and >2% TOC. This interval is relatively rich in S, Mo, Ba, Cd, Ni, V, Zn, Pb, Cr, and Co. Another
OAE2 was recorded in Antalya Nappes of Taurides without a carbon isotope curve but a TOC >20%. Mid-
late Campanian OAE is recorded in the Mudurnu-Gaéyniik basin and the Arabian Platform. The presence
of black shale and marls and carbon isotope excursions are typical of this event in these basins. However,
this recording does not represent OAE3 in Tiirkiye. But it displays relative enrichment of S, Mo, Cd, Fe,
Ni, V, Zn, Cr, Co, and U. Platform equivalents of OAE2 have been recorded on the Arabian Platform
carbonates in SE Tiirkiye. In the northern Arabian Platform, there is a sudden change from upper
Cenomanian shallow water platform carbonates to lower Turonian hemipelagic clayey limestones with
high organic carbon content. The stable isotope content of the transition is well recorded, with a change
around +1,9 %o, and the temperature difference is calculated around 2,2 °C. The interesting point of the
OAE2 on the Arabian Platform is that it follows a drowning phase and is covered by black shales in lower
Turonian. However, OAE2 black shales are recorded in the uppermost Cenomanian in pelagic successions
in many studies. But the position of the carbon isotope peak and magnitude are quite similar. The OAEla
and OAE?2 levels recorded in Tiirkiye can easily be correlated with European examples and are mainly
controlled by sea level and tectonics on a large scale and climate and oceanographic changes on a small
scale. However, MBE was recorded on the drowned carbonate platform in Pontides and interpreted as
mainly controlled by tectonics. The most extensive distribution of the OAE records in Tiirkiye belongs to
OAEla and OAEZ2, which display potential for source rocks for hydrocarbon exploration. OAEla, OAE2,
MBE, and Middle-Late Campanian OAE and equivalent facies can be considered sources for potential
sedimentary strategic elements.

Keywords: Cretaceous Anoxic Events, Black Shales, TOC, Stable Isotopes, Trace and REE Elements.
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Calisilan korund bakimindan zengin metaboksitler (korunditler), Menderes Metamorfik Masifi’nin (Bati
Tirkiye) kuzey kesiminde, Gordes Alt Masifi’nde temel ¢ekirdek serisini gevreleyen Triyas yasl kalin
tabakali platform mermerleri i¢cinde bulunmaktadir. Tipik merceksi ve budin benzeri yap1 olarak gdzlenen
1 ila 3 m kalinlig1 sahip metamorfize karstboksit katmanlari, yaklasik 2 km boyunca yanal olarak uzanir ve
Menderes Masifi'nin mermer yataklari i¢indeki iki farkli lokalitede gbzlenmektedir. Mineral topluluklart
korundum (~%45 modal), kloritoid (~%35 modal), beyaz mika (margarit, muskovit), diyaspor, Fe-Ti-
Oksitler (ilmenit, ilmenohematit, rutil) ve tali minerallerden olusmaktadir.

Jeokimyasal olarak, Al,O3 (%54,67-63,90), SiO; (%5,5-13,79), Fe.03 (%13,83-25,59) ve TiO; (%2,21-
2,88) konsantrasyonlar1 analiz edilen metaboksit 6rneklerindeki ana oksitler arasinda en yiiksek olanlardir.
Stratejik elementler arasinda ZREE+Y igerigi 1650 ppm (XREE: 1454 ppm, Y: 196 ppm) ile 13667 ppm
(ZREE: 6030 ppm, Y: 7636 ppm) arasinda degisirken, Sc konsantrasyonlart 45 ppm ile 96 ppm arasinda
degismektedir.

Ga, Cr ve Zr gibi hareketsiz elementlerin konsantrasyonlarinin tiimii, incelenen metaboksitlerin karstboksit
olarak siniflandirilabilecegini ve cogunlukla diger karstboksit ve karstik metaboksitlere benzer oldugunu
gostermektedir. Yiiksek Th/Sc ve La/Cr oranlar1 ve bazi diyagramlar, bu kayaclarin Menderes Metamorfik
Masifi’ndeki ¢ogunlukla asidik ana kayaglarin ayrigsmasinin bir {irinii olma ihtimalinin daha yiiksek
oldugunu gostermektedir. incelenen metamorfize karstboksitler, tektono-metamorfik evrim agisindan Orta
Eosen sirasinda izmir-Ankara Kenet Zonu’ndan Menderes Platformu’na ofiyolitik bindirmeler ile iligkilidir
ve “Ana Menderes Metamorfizmasi” olarak adlandirilan Barroviyen metamorfizmasinin bir sonucu olarak
~5-6 kbar basing ve 500-600°C’de bolgesel olarak metamorfize olmustur.

Anahtar Kelimeler: Bati Tiirkiye, Gérdes Alt Submasifi, Metamorfize Karstboksit, REE
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ABSTRACT

The corundum-rich metabauxites (so-called corundites) are hosted in thick-bedded platform marbles of
Triassic age, surrounding the basement core series in the northern part of the Menderes metamorphic
massif (western Tiirkiye). The metamorphosed karstbauxite horizons observed as typical lenticular and
boudine-like structure, extend laterally for ¢. 2 km and are 1 to 3 m thick in two distinct localities within
the marble beds of the southern Menderes Massif. Their mineral assemblages of comprise corundum (~45
modal %), chloritoid (~35 modal %), white mica (margarite, muscovite), diaspore, Fe-Ti-Oxides (ilmenite,
ilmenohematite, rutile), and minor minerals.

Geochemically, the concentrations of Al,O3 (54.67-63.90%), SiO; (5.5-13.79%), Fe O3 (13.83-25.59%)
and TiO; (2.21-2.88%) are the highest among the major oxides in the analysed metabauxite samples.
Among the strategic elements, the YXREE+Y content varies between 1650 ppm (XREE: 1454 ppm, Y: 196
ppm) and 13667 ppm (XREE: 6030 ppm, Y: 7636 ppm), and the Sc concentrations range from 45 ppm to
96 ppm.

The concentration of immobile elements such as Ga, Cr and Zr all suggest that the studied metabauxites
can be classified as karstbauxites, and are mostly similar to those of other karstbauxite and karstic
metabauxite. High Th/Sc and La/Cr ratios and some diagrams indicate that these rocks are more likely to
be a product of weathering of mostly asidic parental rocks in the Menderes metamorphic massif (SW
Tiirkiye). The studied metamorphosed karstbauxites were regionally metamorphosed at ~5-6 kbar pressure
and 500-600°C as a consequence of the Barrovian metamorphism referred to as the "Main Menderes
Metamorphism", which is related to the ophiolitic obduction onto the Menderes Platform from the /zmir-
Ankara suture during the Middle Eocene in terms of the tectono-metamorphic evolution.

Keywords: Gordes Submassif, Metamorphised Karstbauxite, REE, Western Tiirkiye
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Onkoidler, hem olustuklari paleocografik kosullarin gostergeleri hem de Akdeniz’deki bdlgesel anlamdaki
stratigrafik korelasyonda dnemli bir bilesen olarak kullanilirlar. Bu ¢alismada, kuzeydogu Tiirkiye’deki,
Dogu Sakarya Zonu’nun Pliyensbahiyen (Erken Jura) yasli Ammonitiko Rosso fasiyesi ¢okellerinde
bulunan Fe-Mn onkoidler incelenmistir. Bu ¢alisma, dogu Tetis havzasindaki paleo-osinografik kosullarin
onkoidlerin olusumunu nasil etkiledigini daha iyi anlamak i¢in onkoidlerin detayli sedimanter ve
jeokimyasal incelemesidir. Incelenen onkoidler; farkli boyut, doku ve kimyasal bilesim sunmaktadir.
Onkoidler kiiresel sekilli olup disk sekilliler daha yaygindir. Tiim onkoidler bir ¢ekirdek ve laminalardan
olusan korteks icermektedir. Onkoidlerin i¢ yapilari vaketasindan olusmakta ve genellikle ammonit
kavkilart ve cesitli biyojenler igcermektedir. Ayrica bazi onkoidler birden fazla sayida c¢ekirdek
barindirmaktadir. Onkoidlerin ¢eperi koyu ve agik renkli kivrimli laminalardan olugmaktadir. Korteksin
mineralojisi kompleks ve degiskendir. Kortekste; kalsit, hematit, manganit ve kuvars mineralleri bulunur.
Kortekste filament yapilar1 gdzlenmistir. Bu yapilarin varligi mikrobiyal kokeni isaret eder. Onkoidlerin
nadir toprak element (NTE) bilesimleri farkli 6zellikler sunmaktadir. Bu 6zellikler ¢okelme ortamindaki
deniz suyunun hidrotermal sivilardan etkilendigini isaret etmektedir. Buna karsin, diisiik Sm/Yb, Y/Ho,
Nb/Ybn ve La/Ybn oranlari, olustuklart denizel sistemlerde sinirli hidrotermal etkinin bulundugunu
desteklemektedir. Incelenen &rneklerin sedimantolojik, petrografik ve jeokimyasal analizleri, onkoidlerin
olustugu paleo-ortamin, zaman zaman havzayi olusturan riftlesmeden etkilendigini gostermistir. Siiregelen
bu genislemeli hareketler paleo-ortam kosulaninin sekillenmesinde onemli bir rol oynamistir. Dogu
Sakarya Bolgesi’ndeki Erken Jura donemi ¢okellerinde bulunan Fe-Mn onkoidlerinin sedimantolojik ve
jeokimyasal analizleri, paleo-ortam kosullar1 ve havzanin, zaman i¢inde sekillenmesini saglayan karmagik
tektonik siireglerle olan etkilesimi hakkinda bilgi saglamistir.
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ABSTRACT

The oncoids can serve as vital indicators of both paleogeographic conditions where they are formed and
in the regional stratigraphic correlation of the Mediterranean Region. This study examines Fe-Mn oncoids
found within the Plienshachian aged (Early Jurassic) Ammonitico Rosso Facies strata of the Eastern
Sakarya Zone, northeastern Tiirkiye (Turkey kullanimi deviet tarafindan biitiin uluslararas: arenalardan
kaldirildy.). This study presents a detailed sedimentary and geochemical analysis of these oncoids to gain
a better understanding of how ancient ocean conditions (paleoceanography) in the eastern Tethys basin
influenced their formation. The oncoids exhibit a range of sizes, textures, and chemical composition.
Discoidal shapes are most common, with some spherical examples. Each oncoid consists of a central core
(nucleus) coated in layered material (laminae). Notably, the nuclei often form wackestone contain
fragments of ammonoid shells and biogenes. Some discoidal oncoids even possess multiple cores. The
layered coating (cortex) shows wrinkled laminations with alternating light and dark bands. The mineralogy
of the cortex is complex and variable, with hematite, manganite, and quartz. Additionally, the presence of
filamentous bodies within the oncoids suggests a microbial origin, potentially mineralized bacterial cells.
The rare earth element (REE) composition of the oncoids exhibits distinctive patterns. These characteristics
point towards a paleoenvironment influenced by the mixing of seawater with hydrothermal fluids. However,
the relatively low ratios of Sm/Yb, Y/Ho, Nd/Yby, and La/Yby suggest a limited hydrothermal influence on
the surrounding marine system. The combined evidence from sedimentology, petrography, and
geochemistry suggests that the basin where these oncoids formed was periodically influenced by rifting
tectonic activity. These ongoing slight extensional movements likely played a significant role in shaping the
paleoenvironmental conditions. Overall, this investigation of iron-manganese oncoids in the Early Jurassic
strata of the Eastern Sakarya Zone sheds light on the past environmental conditions and the complex
interplay with tectonic processes that have molded the basin over time.

Keywords: Ammonitico Rosso, Early Jurassic, Eastern Sakarya Zone, Oncoid, REE
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Dogu Anadolu Bélgesi, 163.000 km? ‘lik yiizolgiimiiyle Tiirkiye'nin %21°’lik kismina karsilik gelir.
Bolgenin kendine 6zgii jeolojik ve jeomorfolojik 6zellikleri, iklim, bitki ve toprak Ortiisii ile hidrografik
ozelliklerin {izerinde 6nemli etkilere sahiptir. Bu ¢aligmada Dogu Anadolu Bolgesi’nde yiizeyleyen Eosen
yasl denizel sedimanter birimler ve sedimantolojik &zellikleri arastirilmistir. Bunun igin MTA’nin
1/500.000 &lgekli jeoloji haritalari, 1/100.000 6lgekli aginsama nitelikli jeoloji haritalar1 ve raporlari, sayisal
Tiirkiye diri fay haritasi, makaleler, tezler, raporlar ve Cografi Bilgi Sistemleri (CBS) verileri kullanilmustir.
Yontem olarak CBS yontemlerinden koordinatlandirma ve sayisallagtirma yontemleri ile derleme yontemi
kullanilmastir.

Tetis okyanusu, Paleozoyik-Paleojen siiresince Gondwana (Afrika Levhasi+Arap Platformu) ve Lavrasya
(Avrasya Levhasi) arasinda bati-dogu yoniinde uzanan eski bir okyanustur. Dogu Anadolu Bolgesi’nde
Tetis okyanusunun bir iiriinii olan Eosen yash denizel sedimanter birimler batidan doguya dogru; Kirkgecit
Formasyonu, Maden Formasyonu, Seske Formasyonu, Hoya Formasyonu, Tunceli Formasyonu, Navru
Formasyonu, Késehan Formasyonu, Gerciis Formasyonu, Kotek Formasyonu, Yiicelendere Formasyonu
ve Durankaya Karmagigi’'ndan olusur. Bunlarin Dogu Anadolu Bolgesi’ndeki yiizeylemeleri esit ve dengeli
bir sekilde dagilmamistir. En fazla yiizeylemeler, bolgenin giineydogusu ile bati-giineybati kesimlerinde
bulunur. Bélgenin orta ve kuzey kesimlerinde ise Neojen ve Kuvaterner yasli volkanikler tarafindan
ortildiigiinden daha dar bir alanda ylizeylenmektedir. Dogu Anadolu Boélgesi’'nde Eosen yash
formasyonlardan en fazla yiizeylenen birim 6828 km? ile “Kirkgegit Formasyonu” dur. Bélgede bu
birimlerden en fazla arastirilmis olani ise “Kirkgecit Formasyonu” dur. Kirkgegit Formasyonu disinda yer
alan diger birimler ise MTA’nin jeolojik arastirmalarinda incelenmis ve raporlanmistir. Kirkgecit
Formasyonu, tabanda konglomera ile baglar. Bunlarin {izerine kumtasi, marn, seyl ve kiregtasi birimleri
gelir.
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ABSTRACT

Eastern Anatolia Region corresponds to 21% of Tiirkiye with a surface area of 163,000 km?. The unique
geological and geomorphological features of the region have significant effects on climate, vegetation and
soil cover, and hydrographic features. In this study, Eocene aged marine sedimentary units cropping out
in the Eastern Anatolia Region and their sedimentological properties were investigated. For this purpose,
MTA’s 1/500,000 scale geological maps, 1/100,000 scale explanatory geology maps and reports, digital
active fault map of Turkey, articles, theses, reports and Geographic Information Systems (GIS) data were
used. Coordination and digitization methods and compilation method, which are among the GIS methods,
were used as methods.

The Tethys ocean is an ancient ocean extending west-east between Gondwana (African Plate + Arabian
Platform) and Laurasia (Eurasian Plate) during the Paleozoic-Paleogene. Eocene aged marine
sedimentary units, which are a product of the Tethys ocean in the Eastern Anatolia Region, are located
from west to east; It consists of Kirkgeg¢it Formation, Maden Formation, Seske Formation, Hoya
Formation, Tunceli Formation, Navru Formation, Kdsehan Formation, Gerciis Formation, Kotek
Formation, Yiicelendere Formation and Durankaya Complex. Their outcrops in the Eastern Anatolia
Region are not evenly and evenly distributed. The highest outcrops are found in the southeast and west-
southwest parts of the region. In the central and northern parts of the region, it crops out in a narrower
area as it is covered by Neogene and Quaternary volcanics. The most exposed unit among the Eocene aged
formations in the Eastern Anatolia Region is the “Kirkgegit Formation” with an area of 6828 km?. The
most researched of these units in the region is the “Kirkgecit Formation”. Other units other than the
Kirkgecgit Formation were examined and reported in the geological research of MTA. Kirkgecit Formation
begins with conglomerate at the base. These are overlain by sandstone, marl, shale and limestone units.

Keywords: Eastern Anatolia Region, Eocene, Marine Units, Sedimentology
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Kuzey Somali’deki Somaliland bdolgesi igerisinde yer alan Agabar (Hargeisa) ve cevresinde gozlenen
sedimanter birimlerde rezerv agisindan 6nemli metalik mineraller saptanmustir. Bolge, Aden kusagi
boyunca Prekambrien’den sonraki donemdeki sikigsma tektonik rejimi altinda meydana gelen Dogu Afrika
orojeni sebebiyle Dogu Afrika Kemerinin dogu kolu iizerinde dnemli yiikselim alanlarina sahiptir. Orojenik
haraketlerle olugmus, yilikselen kabuk igerisinde gelismis kirik ve gatlaklardaki hidrotermal olaylara bagl
olarak metalik cevherlesmeler yiizeye ¢ikmis ve yiikseltilerin meydana gelmesinden sonraki Kambriyen
doéneminde olusan sedimenter seriler de olduk¢a yaygin siyah renkli kumullari olusturmustur. Diajenetik
stireclerden sonra bu seriler igerisinden alinan numunelerin incelenmesi sonucu rezervuar agisindan 6nemli
altin, giimiis, platin, Palladyum, ve demir-titan-kobalt tiiri metalik mineral birlikteliklerine rastlanmstir.

Sahada yapilan gozlemler ve sondaj ¢alismalariyla kuyulardan elde edilen numunelerin incelenmesi sonucu
Ozellikle Xamass ve Agabar kuzey alanlarinda elmas i¢eren kumullar ve 6zellikle kuyu verilerinde ziimriit
minerali saptanmustir. Cevherlesmelerin ve metalik olusumlarin yapilan sondaj ¢aligmalarinda 145 ile 190
m derinliklerde yogunlagsmaya basladig1 ve bu derinliklerde sondaj ¢alismalarini zorlagtiracak kadar sert
kiitleler olarak rastlanmistir. Kuyulardan alinan numunelerinin elmas pargalari da icerdigi goriilmistiir.

Bolgesel jeolojik haritalamalarda, hidrotermal olusumlar Agabar kuzeybatisinda belirgin yiizeylemelere
sahiptir. Bu alanda altin igeren, bakir ve molibden tiirli metalik mineral bulgularina rastlanmistir. Ancak,
bolgedeki jeolojik galigmalarin yetersizligi, mineralizasyona iligkin veri elde edilmesini giiglestirmektedir
ve bununla birlikte sinirh sayidaki ¢alismalardan elde edilen bulgular, bolgede hidrotermal olusum odakli
metalik minerallere odaklanilmasi gerektigini gostermektedir. Prekambriyen sonrasi sedimantasyon,
orojenik hareketlerden kaynakli kabukta gelisen gdmiilme metamorfizmasi ve uzun siireli magmatizma bu
bolgedeki metalik minerallerin olusumlarinin sebebi olarak yorumlanabilmektedir. Bu sonuglara gore
Somali’nin kuzey bélimiinde daha ayrintili metalojenik ¢alismalar yapilmasi gerektigi sdylenebilir.

Anahtar kelimeler: Agabar, Elmas, Hidrotermal, Metalojenite, Mineral Termometrisi, Pt-Cu-Ti-Au
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ABSTRACT

Metallic minerals important for reserves have been detected in the sedimentary units observed in and
around Agabar (Hargeisa), located in the Somaliland region in northern Somalia. The region has
significant areas of elevation on the eastern arm of the East African Belt due to the East African orogeny,
which occurred during the Aden belt under the compression tectonic regime in the period after the
Precambrian. It was formed by orogenic movements, metallic mineralizations rose to the surface due to
hydrothermal events in fractures and cracks developed in the rising crust, and sedimentary series formed
during the Cambrian period after the occurrence of elevations also formed quite common black-colored
dunes. As a result of the examination of the samples taken from these series after diagenetic processes,
important gold, silver, platinum, palladium and iron-titanium-cobalt type metallic mineral associations
were found in terms of the reservoir.

As a result of the observations made at the site and the examination of samples obtained from wells with
drilling studies, diamond-containing dunes were detected, especially in the northern areas of Xamass and
Agabar, and the emerald mineral was detected in the well data in particular. It has been found that
mineralizations and metallic formations began to condense at depths of 145 to 190 m during drilling
operations, and as hard masses that make drilling operations difficult at these depths. Samples taken from
the wells were also found to contain diamond fragments.

In regional geological mapping, hydrothermal formations have prominent surfacing in the northwest of
Agabar. In this area, findings of metallic minerals containing gold, copper and molybdenum types have
been found. However, the lack of geological studies in the region makes it difficult to obtain data on
mineralization, and however, the findings obtained from a limited number of studies indicate that it is
necessary to focus on metallic minerals focused on hydrothermal formation in the region. Sedimentation
after the Precambrian, burial metamorphism developing in the crust caused by orogenic movements and
long-term magmatism can be interpreted as the reason for the formation of metallic minerals in this region.
According to these results, it can be said that more detailed metallogenic studies should be carried out in
the northern part of Somalia.

Keywords: Agabar, Diamond, Hydrothermal, Metallogeny, Mineral Thermometry, Pt-Cu-Ti-Au
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Bu calisma; Adiyaman Bolgesi petrol sahalarinda ge¢ Kampaniyen yash pelajik, killi karbonatlar
(Sayindere Formasyonu) ve bu birimi gegisli olarak lizerleyen ge¢ Kampaniyen-ge¢ Maastrihtiyen yash
derin deniz-deniz alt1 yelpaze ¢okellerine (Kastel Formasyonu) yonelik ger¢eklestirilmistir. Calismada Geg
Kretase donemi ¢okelim sistemi ve sedimanter yorumlar, ilgili sahalardan segilen referans sondajlarla ele
almirken, tektonik etkiler sismik yorumlarla ortaya konulmustur. Bélgenin batisi ve dogusunda Sayindere
ve Kastel formasyonlarinin yayilimi, kalinliklari, fasiyes degisimleri ve tektonizma ile iliskileri
belirlenmistir.

Adiyaman Bdlgesi’nde allokton cephesinin giineyinde yer alan sahalarda Kretase yasli normal faylarla
sekillenen paleocografya Sayindere Formasyonu’nun kalinlik ve fasiyes degisimlerine sekil vermistir.
Bolge genelinde Kretase yiikselimlerinde agilan kuyularda birimin daha ince kesildigi goriilmiis, Sambayat,
Dogu Sambayat, Altintop gibi bati alanlardaki sahalarda birimin bu yiikselim alanlarinda biyoklastik
fasiyeslerle (Saytepe Uyesi), ardalanmal1 olarak ¢okelim gosterdigi izlenmistir. Giineydogu Anadolu’da
Kastel Formasyonu; Gaziantep’in batisindan Hakkari’ye kadar genis bir alanda, allokton hattina paralel bir
sekilde yayilim gosterir ve hakim litolojisi yesilimsi-gri renkli pelajik seyl ve marnlarla ardalanmali
tiirbiditik kumtas1 ve ¢akiltaslarindan olusur. Adiyaman Bolgesi’nde allokton cephesinin dneyinde; kaynak
alana yaklagsmanin bir sonucu olarak birim kuzeylerde daha kalin (Karakus civarinda agilan kuyularda 1200
m’ye ulagtig1 goriilmektedir) ve kaba taneli klastik¢e zengin, giiney alanlara gore daha kdseli ve kotii
boylanmali fasiyeslerde izlenmistir. Kahta ilgesi dogusunda yapilan sismik yorumlarda, kuyu loglar1 ve
kesintilerde yapilan gozlemlerde Kastel Formasyonu’nun kuzey alanlardan giineye dogru tipik bir denizalt1
yelpaze sisteminde gelistigi goriilirken Kahta ilgesi’nin giineybati alaninda (Bozhiiylik Sahasi’nin
giineyleri ve Boyali Sahasi’nda) birimin Bozova Formasyonu’nun killi kirectasi fasiyeslerine gegis yaptigi
gorilmektedir.

Calismaya konu olan her iki birimin ¢okelim siirecini Kretase yaslt normal atimli fay sistemlerinin kontrol
ettigi, cokelimi izleyen siirecte ise bu faylarin Eosen-ge¢ Miyosen dénemi sikisma rejimiyle yeniden aktive

oldugu ve Tiirkiye’nin neotektonik hareketleriyle (bdlge genelinde Ge¢ Miyosen-Pliyosen yasli yanal atimli
fay sistemleri hakimdir) son yapisal sekillerini aldig1 goriilmektedir.
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ABSTRACT

This study was conducted in the oil fields of the Adiyaman Region for late Campanian pelagic clayey
carbonates (Sayindere Formation) and late Campanian-late Maastrichtian deep marine-submarine fan
deposits (Kastel Formation) that overlie this unit without transition. In this study, the Late Cretaceous
depositional system and sedimentary interpretations were discussed using reference wells from the
respective areas, while tectonic effects were demonstrated by seismic interpretations. The distribution,
appearance, facies changes, and relationships to tectonism of the Sayindere and Kastel formations were
defined in the west and east of the region.

The paleogeography shaped by the Cretaceous normal fault systems in the southern fields of the
allochthonous unit in the Adryaman Region has influenced the thickness and facies changes of the Sayindere
Formation. It was observed that the unit was cut thinner in the wells drilled in the Cretaceous uplifts
throughout the region. In the western areas such as Sambayat, Dogu Sambayat, and Altintop, it was
observed that the unit was intercalated with bioclastic facies (Saytepe Member) in these uplift areas. In
southeastern Anatolia: The Kastel Formation, which extends parallel to the Allochthon Line in a wide area
west of Gaziantep to Hakkari and whose dominant lithology consists of turbiditic sandstones and
conglomerates interbedded with greenish-gray pelagic shales and marls. In front of the allochthonous front
in the Adryaman Region; As a result of the approach to the source area, this unit is thicker in the north
(reaching 1200 m in the wells in the Karakus area) and rich in coarse-grained clastics. It is observed in
facies that are more angular and poorly sorted than in the southern areas. From seismic interpretations,
well logs, and observations in the east of Kahta district, it is seen that the Kastel Formation develops in a
typical submarine fan system from the northern areas to the south. In contrast, the unit in the SW of Kahta
district (south of Bozhuyuk field and Boyali field) is formed by the Bozova Formation. It can be seen that it
transitions into a clayey limestone facies.

Normal Cretaceous slip fault systems controlled the sedimentation process of the two studied units. In the
post-depositional period, these faults were reactivated by the Eocene to late Miocene compressional
regime, and the neotectonic movements of Tiirkiye (strike-slip faults from the late Miocene to the Pliocene
throughout the region) have taken their final structural form.

Keywords: Kastel Formation, Late Cretaceous, Sayindere Formation
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TRAKYA VE BATI ANADOLU’DAKI BAZI GEC PALEOJEN-NEOJEN
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PETROLOJISI VE JEOKIMYASI
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Taslasmig agaglar, yeralti suyunda ¢Oziinmils iyonlarin, agaclarda bulunan organik kisimlarla yer
degistirme yoluyla fosile doniigmektedir. Fosillesme siirecinde geligen fiziko-, biyo- ve jeokimyasal
kosullara bagli olarak fosil agaglar, komiirlesme, mumyalasma ve taslasma gibi i¢ ana mekanizma
etkisinden olusabilmektedirler. Burada, taglasmis agaclarin olusumunda etkin olan mekanizmalarin
petrolojik ve jeokimyasal incelemeler ile ortaya g¢ikarilmasi amaglanmistir. Trakya Bolgesi ve Bati
Anadolu’nun jeolojisinde, Tersiyer magmatizmasi yaygin olarak yer almig ve genis sedimanter havzalarin
olusumunda rol oynamustir. Bu sedimanter birimler icerisinde gozlenen silislesmis agaclar, Trakya’da,
Malkara-Kesan-Edirne ve Silivri-Giirpiar-istanbul ¢evresinde, Bat1 Anadolu’da, Tavsanli-Kiitahya ve
¢evresinde Osmancali-Manisa ve civarinda ve Banaz-Usak ¢evresinde karasal sedimanlar igerisinde yer
almaktadir. Silislesme mekanizmasi ile taglagan agaglarin olusumu, Neojen donemi volkanik faaliyetleri ile
es zamanli olarak, giinliimiize gére daha sicak ve subtropikal bir iklimin ile temsil edilen genellikle akarsu,
bataklik ve gol ortamlarinda, kirintili ¢okellerin sedimantasyonu ile iliskilidir. Silislesmis agaglar,
mineralojik bilesim olarak, yaygin olarak kalsedon ve daha az miktarda kuvars ile opalden olusmaktadir.
Bu bilesimler, XRD, FT-IR ve SEM analizleri ile desteklenmektedir. Paleobotanik mikroskop tanimlarinda
da agag tiirleri olarak, Cam, Ceviz (Yalankoz), Herdem yesil mese ve Bataklik servisi gibi fosil agag tiirleri
tespit edilmistir. Trakya Bolgesi silislesmis aga¢ orneklerinde toplam karbon (TC) degerleri ortalama
%0,074 ile 0,29 arasinda degismekle birlikte, Malkara civarindaki 6rnekte %7,4 civarinda c¢ikmustir.
Toplam kiikiirt (TS) degerleri Malkara’da yiiksek (%0.18), Kesan’da ise (13.1 ppm) disiiktiir. Bati
Anadolu’da ise, TC degerleri ortalama %0,20-0,23 arasinda degismektedir. Toplam kiikiirt (TS) degerleri
ise, Tavsanli-Kiitahya ve Banaz-Usak’dan alman Orneklerde kiikiirt 6l¢iilemezken, Osmancali-Manisa
orneginde ise yaklasik 24 ppm olarak saptanmustir. Trakya Bolgesi silislesmis agaglari, %95,16-98,60
araliginda SiO2, %0,20-1,26 Fe,Os igermekte olup, demiroksit 6zellikle renk degisimlerinde dnemli rol
oynamaktadir. Bunlar disinda ¢ok diisiik oranlarda Al,O3;, Na;O, K,0, CaO, MgO de icermektedirler. iz
elementler olarak, Ba, Sr, Rb, Zr, Y, Li, As, Zn, Pb, Cr, V, Cu (ppm) icermekteler ancak, Ga, Be, Sc, U,
Th, Ni, Co gibi baz1 elementler ise eser miktarda bulunmaktadirlar. Banaz, Tavsanli ve Osmancal
silislesmis agaclarinin SiO; oranlari (%95,87, 99.30 ve 97.625) ¢ok yiiksek olup, Fe,O3 oranlarinin (%0,69,
0.31 ve 1.26) Trakya bolgesi drneklerine gore nispeten yiiksektir. Bu yiikseklik, drneklerde renk farkliligin
yansimaktadir. Bu renk farkliliklari, Ni, Cr, V gibi baz1 iz elementlerin de nispeten yiiksek olmasi ile
desteklenmektedir. Bati Anadolu 6rneklerinde, Li, Zr, Rb, Sr, As, Zn, Pb element degerleri Trakya
bolgesindeki drneklere gore daha yiiksek iken, Cr, Cu, Ga, Be, Sc, U, Th, Ni, Co degerleri benzer oranlarda
gozlenmektedir. Trakya ve Bati Anadolu Bolgelerindeki silislesmis agaclar, jeokimyasal verilere gore,
riyolitik-andezitik volkanizmanin hakim oldugu volkano-sedimanter havzalarda, silis¢e zengin hidrotermal
¢ozeltilerle etkilesim sonucu olugsmuslardir. Benzer mekanizmalarla olusan aga¢ ormanlari, Yunanistan —
Midilli Adasinda gézlenmekte olup, Jeopark olarak koruma altindadir. Ulkemizde de pek gok alanda
bulunan taslasmis aga¢ ormanlari, tahrip edildiginde geri doniisii olmayan tabiat varliklar1 oldugundan, en
kisa zamanda koruma altina alinmalidir.

Anahtar Kelimeler: Cam-Herdem Yesil Mese, Paleobotanik, Silislesmis Agag, Trakya- Bat1 Anadolu,
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ABSTRACT

Petrified woods turn into fossils by replacing ions dissolved in groundwater with organic parts found in
the trees. Depending on the physico-, bio- and geochemical conditions that develop during the fossilization
process, fossil woods can be formed under the effects of three main mechanisms such as coalification,
mummification and petrification. Here, it is aimed to reveal the mechanisms effective in the formation of
petrified woods through petrological and geochemical investigations. In the geology of the Thrace Region
and Western Anatolia, Tertiary magmatism was widespread and played an important role in the formation
of large sedimentary basins. Silicified woods observed within these sedimentary units are located in
terrestrial sediments in Thrace, around Malkara-Kesan-Edirne and Silivri-Giirpinar-Istanbul, in Western
Anatolia, in Tavsanli-Kiitahya and its surroundings, in and around Osmancali-Manisa, and around Banaz-
Usak. The formation of petrifying woods through the silicification mechanism is associated with the clastic
sedimentation, generally in fluvial, swamp and lacustrine environments, which are represented by a
warmer and subtropical climate compared to today, simultaneously with the volcanic activities of the
Neogene period. The mineralogical composition of silicified woods consists mainly of chalcedony and
smaller amounts of quartz and opal. These compositions are supported by XRD, FT-IR and SEM analyses.
In palaeobotanical microscope descriptions, fossil tree species such as pine, walnut, evergreen oak and
swamp cypress were identified as tree species. Although the total carbon (TC) values in the silicified wood
samples of the Thrace Region vary between 0.074% and 0.29 on average, it is around 7.4% in the sample
around Malkara. Total sulfur (TS) values are high in Malkara (0.18%) and low in Kesan (13.1 ppm). In
Western Anatolia, TC values vary between 0.20-0.23% on average. While total sulfur (TS) values could not
be measured in the samples taken from Tavsanh-Kiitahya and Banaz-Usak, it was determined to be
approximately 24 ppm in the Osmancali-Manisa sample. Silicified trees of the Thrace Region contain
95.16-98.60% SiO; and 0.20-1.26% Fe;0s, and iron oxide plays an important role especially in color
changes. Apart from these, they also contain very low amounts of Al,Os, Na2O, K20, Ca0, MgO. As trace
elements, they contain Ba, Sr, Rb, Zr, Y, Li, As, Zn, Pb, Cr, V, Cu (ppm), but some elements such as Ga,
Be, Sc, U, Th, Ni, Co are They are present in trace amounts. The SiO; ratios of Banaz, Tavsanli and
Osmancali silicified woods are very high (95.87, 99.30 and 97.625), and the Fe,QOj3 ratios (0.69, 0.31 and
1.26) are relatively high compared to the Thrace region samples. This height reflects the color difference
in the samples. These color differences are supported by the relatively high levels of some trace elements
such as Ni, Cr, V. In Western Anatolian samples, Li, Zr, Rb, Sr, As, Zn, Pb element values are higher than
in the samples from the Thrace region, while Cr, Cu, Ga, Be, Sc, U, Th Ni, Co values are observed at
similar rates. According to geochemical data, silicified woods in the Thrace and Western Anatolia Regions
were formed as a result of interaction with silica-rich hydrothermal solutions in volcano-sedimentary
basins dominated by rhyolitic-andesitic volcanism. Some wood- forests formed by similar mechanisms are
observed in Lesbos Island, Greece, and are protected as a Geopark. Petrified wood forests, which are found
in many areas in our country, should be protected as soon as possible because they are irreversible natural
assets when destroyed.

Keywords: Palaeobotany, Pine-Evergreen Oak, Silicified Wood, Thrace-Western Anatolia
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Grafit; dogada yaygin olarak bulunan, yumusak, yagimsi, katmanli, yatay tabakalar halinde dizilim
gosteren, yliksek elektrik iletkenlige sahip, yogun karbon bilesimli sedimanlarin hidrotermal ¢ozeltiler veya
magmatik sivilarla reaksiyona girerek hekzagonal sistemde kristallesebildigi saf karbon allotroplarindan
bir tanedir. Grafit, 6zellikleri ve genis kullanim alanlar1 nedeniyle 6nemli stratejik ham maddeler igerisinde
yer almaktadir. Grafit cevherinden iiretilecek olan katma degeri yiiksek nano malzemeler; enerji
depolamanin (hidrojen teknolojileri, sarj edilebilir bataryalar, giines pilleri vb.) disinda havacilik ve
savunma sanayii gibi bircok farkli uygulama alanlarinda da kullanilabilmektedir.

Olustugu ortam ve icermis oldugu karbon oranina bagli olarak farkli 6zellik ve davranis sergileyen grafit
icerisindeki safsizliklar belirlemek, grafitin kalitesini ve potansiyel kullanim alanlarini degerlendirmek
acisindan oldukca dnemlidir. Ayn1 zamanda safsizliklarin belirlenmesi, malzeme kalitesinin artirilmasi,
liretim siireglerinin optimize edilmesi ve giivenligin saglanmasi agisindan da biiyiik bir rol oynamaktadir.
Grafit igerisindeki safsizliklar, dogal olusum siireglerine ve kaynaga bagli olarak degisiklik
gosterebilmektedir. Bunlar; mineral safsizliklar1 (kuvars, Kalsit, mika vb.), metalik safsizliklar (demir,
aliminyum vb.), organik safsizliklar (hidrokarbonlar, katran ve bitiimen vb.), gazlar (azot, hidrojen vb.) ve
yabanci partikiiller olarak nitelendirilmektedir.

Bu ¢aligmada grafit i¢indeki yapisal kusurlar1 ve safsizliklari belirlemek i¢in en yaygin yontemlerden birisi
olan Konfokal Raman Spektroskopisi (KRS) kullanilmistir. Bu yontem, grafitin kristal yapisindaki ve
kimyasal baglarindaki degisiklikleri analiz ederek safsizliklarin varligini belirlemeye yardimeci olmaktadir.
Grafitleri KRS analizleriyle yorumlamak, spektrumda goriilen karakteristik bantlarin incelenmesine
dayanmaktadir. Calismada Tiirkiye’nin farkli bolge ve farklr litolojilerde olusan grafit 6rnekleri alinarak
KRS yontemi ile incelenmistir. Raman’da elde edilen spektrumlar, genellikle Raman kaymalar1 ve
yogunluklari gibi kriterler kullanilarak spektral pikler (D-Bandi, G-Bandi), pik oranlari, pik sekilleri ve
genigliklerine bakilarak grafitin kristal yapisi, kusurlar ve safsizliklari detayli bir sekilde yorumlanmustir.
Belirgin ve dar G ve D bantlari ile diisiik ID/IG oram yiiksek kaliteli grafiti gosterdigi goriilmiistiir. Ancak
bu piklerin disinda da bazi piklerin varlig: tespit edilmis ve bunlarin, grafit i¢gindeki yabanci maddelerin
veya safsizliklarin oldugu belirlenmistir. Raman spektrumundaki pik kaymalarinin ise, grafitin kimyasal
yapisindaki degisimlerden kaynaklanmis olabilecegi seklinde yorumlanmaistir.

Anahtar Kelimeler: Grafit, Karbon, Konfokal Raman Spektroskopisi, Kritik ve Stratejik Hammadde
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ABSTRACT

Graphite is one of the pure carbon allotropes that are widely found in nature, soft, oily, layered, arranged
in horizontal layers, with have high electrical conductivity, dense carbon composition sediments which can
crystallize in hexagonal system by reacting with hydrothermal solutions or magmatic fluids. Graphite is
one of the important strategic raw materials due to its properties and wide usage areas. Nano materials
with high added value to be produced from graphite ore can be used in many different application areas
such as energy storage (hydrogen technologies, rechargeable batteries, solar cells, etc.), aerospace and
defence industry.

Determining the impurities of graphite, which exhibits different properties and behaviour depending on the
formation environment in which it is formed and the carbon content, is very important in terms of evaluating
the quality and potential usage areas of graphite. In addition, the determination of impurities of graphite
plays a major role in improving material quality, optimizing production processes and ensuring safety.
Impurities in graphite may vary depending on the natural formation processes and source. These are;
mineral impurities (quartz, calcite, mica etc.), metallic element impurities (iron, aluminium etc.), organic
impurities (hydrocarbons, tar and bitumen etc.), gases (nitrogen, hydrogen etc.) and foreign particles.

In this study, Confocal Raman Spectroscopy (CRS), one of the most common methods to determine
structural defects and impurities in graphite, was used. This method helps to determine the presence of
impurities by analysing changes in the crystal structure and chemical bonds of graphite. The interpretation
of graphite by CRS analyses is based on the examination of the characteristic bands seen in the spectrum.
In this study, graphite samples from different regions and different lithologies from Tiirkiye were taken and
analysed via CRS. The spectra obtained in Raman spectroscopy were interpreted in detail by looking at the
spectral peaks (D-Band, G-Band), peak ratios, peak shapes and widths using criteria such as Raman Shifts
and intensities, and the crystal structure, defects and impurities of graphite. It was observed that the
prominent and narrow G and D bands and low ID/IG ratio indicate high quality graphite.

However, apart from these peaks, the existence of some peaks was also detected and these peaks were
interpreted as indicating foreign atoms or impurities in the graphite. It is interpreted as the peak shifts in

the Raman spectrum may be caused by chemical changes in the chemical structure of graphite”. If you re-
write this sentence it could be clearer.

Keywords: Carbon, Confocal Raman Spectroscopy (CRS), Critical And Strategic Raw Material, Graphite
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Artan niifus ve gelisen teknoloji ile iiretim sektorlerinde yasanan biiyiime ve tiiketimde yasanan artis,
hammadde tedarikine erigim konusunda yasanan sikintilar: da beraberinde getirmistir. Tedarik riski tagiyan
hammaddeler iiretimin siirekliligi ve dolayisi ile iilke ekonomisi igin 6nem arz etmektedir. Zira hammadde
erisiminde yasanacak olasi bir aksama, ilgili sektorlerde iiretimin yavaglamasimna veya durmasina bile
sebebiyet verebilmektedir. Dolayisi ile siirdiiriilebilir bir ekonomik biiyiimenin saglanabilmesi i¢in baz1
hammaddelerin arzinda yasanabilecek problemlerin 6ngoriiliip, gerekli tedbirlerin alinmasi elzem bir
husustur. Bunun bilincinde olan politika iireticileri ve alan arastirmacilari, tedarik riski en yiiksek olan
Nadir Toprak Elementleri (NTE) iizerine yasal diizenlemeler ve bilimsel aragtirmalar yaparak gelecekte
yasanabilecek problemleri engellemeye yonelik tedbir ve ¢dziim arayisina girismistir. Ozellikle teknoloji
yogun sektorlerde kullanilan NTE {izerine yapilan bilimsel ¢aligmalarda yasanan artis bu arayisin dogrudan
bir gostergesidir.

NTE gibi islevsel ozelliklere sahip elementler, iklim degisikligini azaltmak i¢in diisiik karbonlu enerji
liretimine gegis, yenilenebilir enerji kaynaklarinin olusturulmasi ve iletisim teknolojilerinin ilerletilmesi
gibi toplumsal zorluklarin ve gereksinimlerin karsilanmasinda hayati bir rol oynamaktadir. Ancak NTE’ler
disindaki hammaddelerde de yasanabilecek erigim sikintisi iilke ekonomisini ve hatta giivenligini sekteye
ugratabilme potansiyeline sahiptir. Dolayisi ile arastirmacilar erigim sikintisi olan veya olma ihtimali olan
ve erisilememesi durumunda iilkeyi olumsuz etkileyebilecek hammaddelerin tespitine yonelik ¢alisma
alanlarint genisletmislerdir. Yapilan bu arastirmalarda “kritik” ve “stratejik” kavramlarinin kullanildig:
goriilmektedir. Ancak bu kavramlar {izerinde herkesin uzlastigi ortak bir tanim bulunmamakla birlikte
kavramlarin kullanimina yonelik bir karmasanin da varlig1 s6z konusudur.

Bu ¢alisma kapsaminda “kritiklik” ve “stratejiklik’” kavramlarinin agik ve anlagilir bir sekilde tanimlanmasi
amaglanmistir. Bu amagla literatiirde ve giincel kullanimda yer alan mevcut tanimlar ve kavram karsiliklari

incelenerek hammadde smiflamasinda ‘“Neden stratejiktir?” ve “Neden kritiktir?” sorularinin yanitlari
aranacaktir.
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ABSTRACT

The growing population and technological advancements, along with an expansion of production sectors
and consumption, have made it more difficult to access raw materials. To maintain the continuity of
production and therefore the country's economic growth, raw materials carrying supply risk are of crucial
importance. A potential disruption in the availability of raw materials could lead to a slowdown or even a
halt in production within the affected sectors. Therefore, to achieve sustainable economic growth, it is
crucial to anticipate potential issues in the supply of certain raw materials and implement the necessary
measures to mitigate these risks. Recognizing this, policymakers and researchers have proactively sought
measures and solutions to mitigate future issues by enacting legal regulations and conducting scientific
research on Rare Earth Elements (REEs), which present the highest supply risk. The rise in scientific
research on Rare Earth Elements (REESs), particularly in technology-intensive sectors, serves as an
indicator of this proactive search for solutions.

Elements with functional properties such as REE play a vital role in meeting societal challenges and
requirements, such as changing to low-carbon energy production for reducing climate change or creating
renewable energy sources or advancing in communication technologies. However, access problems that
may occur in raw materials other than REEs have the potential to disrupt the country's economy and even
its national security. Researchers, therefore, have expanded their focus to identify raw materials that may
negatively affect the country if they are not available readily. We identified that terms “critical” and
“strategic” were frequently used in these studies. However, although there is no common definition that
everyone agrees on these terms, there is also confusion regarding the use of these terms.

The current study aims to clearly and comprehensibly define the terms of “criticality” and "strategicity".
For this purpose, the existing definitions and concept equivalents in the literature and current usage are
being examined, answers to the questions "Why is it strategic?" and “Why is it critical?” will be sought.

Keywords: Critical Raw Materials, Raw Material Classification, REEs, Strategic Raw Materials
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Dogu Anadolu neotektoniginin 6nemli yapisal sistemlerinden biri olan Ararat Havzasit (Siirmeli
Cukurlugu), bolgesel sag yanal makaslama sistemleri arasinda gelismis karakteristik bir ¢ek-ayir havza
formundadir. Bolgenin dogusunda konumlanan ve ulusal sinirlarimizi agan havzanin giineyinde Igdir ilinin
yer aldig1 [gdir Ovasi bulunmaktadir. Ovanin giineydogusunda bulunan ve ayrica Agr1 Dag1 volkanitleri ile
cevrelenmis kumtasi, kiltasi, ¢cakiltasi gibi sedimanterlerin istiflendigi litolojik sistem Saray Formasyonu
olarak adlandirilmistir. Formasyona ait tabakalar biiyiik oranda kuzeye egimlidir ve deformasyonda yer yer
faylarin etkisi de izlenmektedir.

Saray Formasyonu’nu olusturan litolojilerin petrografik dokusu ve havzanin klimatik karakteri formasyon
dahilinde farkli dokuda jeomorfik yapilarin gelisimini denetlemistir. Ozellikle graniiler dokunun egemen
oldugu kumtasi seviyelerinde alveolar ¢dziilme, tafoni olusumlar1 ve magaralari, biit ve sahit kayalar baslica
jeomorfik Ogelerdir. Bunun yaninda formasyon boyunca farkli noktalarda karakteristik Orneklerine
rastlanan iz fosiller, yumusakga fosilleri, gastropod fosilleri ve petrifiye buluntular1 paleontolojik anlamda
kaynak degerleri temsil etmektedir. Fosillerden hareketle yast Ust Pliyosen’e atfedilen formasyonun
bolgede denizel kosullarin gekilmesinden sonra havzaya yerlesen eski bir golin g¢okelleri oldugu
degerlendirilmektedir. Dolayisiyla Saray Formasyonu’nun paleontolojik veriler iizerinden sedimanter
ozelliklerinin ve ¢okelim mimarisinin anlagilmasi bdlge paleocografyasinin anlasilmasinda anahtar veri
kaynaklarindan birini olusturacaktir.

Son yillarda Tiibitak destekli doga egitimi projelerinde siklikla ziyaret edilen Saray Formasyonu’nun
jeodegerlerinin tanitilmasi ve formasyonunun farkli kesimlerindeki kiiltiirel jeodeger 6gelerle (kaya odalari,

sunak alanlari, demir ¢ag kale kalintilar1 vs.) birlestirilerek bolgenin bir biitiin halde jeosit potansiyelinin
ortaya konulmasi olduk¢a dnem tagimaktadir.

Anahtar Kelimeler: Ararat Havzasi, Igdir Ovasi, Jeodeger, Paleontoloji
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ABSTRACT

The Ararat Basin (Siirmeli Depression), one of the most important structural systems of the Eastern
Anatolian neotectonics, is a characteristic pull-apart basin developed between regional right-lateral shear
systems. In the south of the basin, which is located in the east of the region and crosses our national borders,
is the Igdir Plain, where the province of Igdir is located. The lithological system formed by sedimentary
materials such as sandstone, claystone and pebbles is called as Saray Formation and it is surrounded by
Mount Ararat volcanites at the southeast of the plain. The layers of the formation are mostly inclined to the
north and the effect of faults is also observed in the deformation.

The petrographic texture of the lithologies forming the Saray Formation and the climatic character of the
basin controlled the development of geomorphic structures in different textures within the formation.
Especially in the sandstone levels dominated by granular texture, alveolar dissolution, tafoni formations
and caves, butes and mushroom rocks are the main geomorphic elements. In addition, trace fossils, mollusc
fossils, gastropod fossils and petrified finds, characteristic examples of which are encountered at different
points throughout the formation, represent the paleontological source values. The formation which is
attributed to the Upper Pliocene age based on fossils, is considered to be the sediments of an old lake which
formed in the basin after the termination of the marine conditions in the region. Therefore, understanding
the sedimentary properties and depositional architecture of the Saray Formation through palaeontological
data will constitute one of the key data sources in understanding the palaeogeography of the region.

It is very important to reveal the geosite potential of the region by introducing the geovalues of the Saray
Formation, which has been frequently visited in Tiibitak-supported nature education projects in recent

years, and evaluating it together with cultural geological elements of the region (e.g. rock rooms, altar
areas, iron-age castle ruins etc.).

Keywords: Ararat Basin, Geovalue, Igdir Plain, Paleontology
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Dogu Karadeniz Bolgesi (KD Tiirkiye) cok dnemli jeolojik, tarihi ve dogal degerlere sahiptir. Bolgenin
jeolojik gecmisi Paleozoik, Mesozoyik ve Senozoyik donemlerini igermektedir. Paleobiyolojik acidan
bakildiginda, diinyanin olusumundan bu yana bes biiyiik yok olus olaymin yasandigi bilinmektedir. Kretase
ile Paleojen arasinda 66 milyon y1l nce gerceklesen gecis veya yok olusa iliskin ¢alismalarda (baslica PG
grubu elementleri anomalileri, Mg/Ca oranlar, Sr izotoplari, kararli C-O izotop degerleri ve
biyostratigrafi), K/Pg smir isaretleri detaylica belirlenmistir. Ozellikle, magmatik ve volkanik kayaglara
gore daha az miktarda bulunan tortul kayaglar da bolgede yilizeylemektedir. Dolayisiyla bu tortul kayaglar
bolgenin biyostratigrafisi hakkinda bilgi vermektedir. K-Pg yasina ait neritik ve pelajik istifler Karadeniz
boyunca dogu-bat1 dogrultusunda dagilim gostermektedir.

Formasyonlardaki K/Pg gecisi Ordu’da neritik-neritik, Trabzon’da pelajik-pelajik ve neritik-neritik,
Artvin’de ise pelajik-pelajik ve neritik-neritik olarak belirtilmektedir. Bu gegisler, foraminifer
biyostratigrafisine dayali olarak Ge¢ Kretase’de bentik Orbitoides-Lepidorbitoides ve planktik G. gansseri-
A.mayaroensis ile Paleojen’de bentik SBZ (Shallow Benthic Zones) 1-3 ve planktik PO-P5 biyozonlarina
gdre belirlenmistir. Ozellikle, Ordu bdlgesinin neritik ¢cokellerindeki K/Pg gegisinde; Orduina erki n. gen.
n. sp. (Sirel, 1969), Laffitteina erki (Sirel, 1994), Orduella sphaerica n. gen. n. sp. (Sirel, 1999), Selimina
spinalis n. gen. n. sp. (Inan, 1996), Sirelina orduensis n. gen. n. sp. (Meri¢ ve Inan, 1998) ve Cocoarota
orali n. sp. (Inan, 2003) olmak iizere yeni cins ve tiirler tanimlannustir.

Bu ¢alismada, Ordu, Trabzon ve Artvin’de K/Pg yiizeylenmeleri goriilmektedir. Biyostratigrafik verilere
dayanarak Kretase ile Paleojen arasindaki gecisi iceren bu ii¢ bdlgedeki istiflerin hem Tiirkiye hem de

Diinya icin 6nemli paleobiyolojik jeositler oldugu belirlenmistir.

Anahtar Kelimeler: Dogu Karadeniz, Jeosit, K/Pg Gegisi, Paleobiyoloji
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ABSTRACT

The Eastern Black Sea Region (NE Turkey) has very important geological, historical and natural values.
The geological background of the region includes the Paleozoic, Mesozoic, and Cenozoic periods. From a
paleobiological perspective, it is known that there have been five major extinction events since the
formation of the Earth. In the studies on the transition or extinction between Cretaceous and Paleogene,
which took place 66 million years ago (mainly anomalies of PG group elements, Mg/Ca ratios, Sr isotopes,
stable C-O isotope values, and biostratigraphy), the K/Pg boundary markers were determined in detail.
The sedimentary rocks, which are less abundant than the igneous and volcanic rocks, also outcrop in the
region. These sedimentary rocks, therefore, provide information about the biostratigraphy of the region.
Neritic and pelagic sequences of the K-Pg age are distributed along the Black Sea in an east-west direction.

The K/Pg transition in the formations is indicated as neritic-neritic in Ordu, pelagic-pelagic and neritic-
neritic in Trabzon, and pelagic-pelagic and neritic-neritic in Artvin. These transitions were determined
based on the biostratigraphy of the foraminifera according to benthic Orbitoides-Lepidorbitoides and
planktic G. gansseri-A. mayaroensis in the Late Cretaceous and benthic SBZ (Shallow Benthic Zones) 1-3
and planktic PO-P5 biozones in the Paleogene. Especially in the K/Pg transition in neritic sediments in the
Ordu region; Orduina erki gen. n. sp. (Sirel, 1969), Laffitteina erki (Sirel, 1994), Orduella sphaerica n.
gen. n. sp. (Sirel, 1999), Selimina spinalis n. gen. n. sp. (Inan, 1996), Sirelina orduensis n. gen. n. sp. (Meri¢
and Inan, 1998), and Cocoarota orali n. sp. (Inan, 2003) were identified as new genus and species.

In study area, K/Pg outcrops occur in Ordu, Trabzon and Artvin. Based on the biostratigraphic data, it was

determined that the sequences in these three regions, which contain the transition between the Cretaceous
and the Paleogene, are important paleobiological geosites for both Tiirkiye and Earth.

Keywords: Eastern Black Sea, Geosite, K/Pg Transition, Palaeobiology
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Bingdl ili, Tiirkiye'nin dogusunda yer almakta olup, jeolojik olarak olduk¢a karmagik bir yapiya sahiptir.
[lin karmasik jeolojik ve tektonik yapisi, cok gesitli maden yataklariin olusmasina olanak saglamistir. Bu
calisma, Bingdl ilinin jeolojik yapisinin ildeki maden yataklarinin olusumu ve 6zellikleri tizerindeki
etkilerini ortaya koymay1 amaglamaktadir. Bu kapsamda, dncelikle Bingol ilinin jeolojik yapist ve maden
varligini detayl bir sekilde agiklamak igin literatiir taramasi ve saha ¢aligmalar1 yapilmstir. Elde edilen
veriler Cografi Bilgi Sistemleri (CBS) teknolojileri kullanilarak haritalandirilmis ve maden yataklarinin
jeolojik yapi ile iliskisi aciklanmaya calisilmistir. Son olarak, tiim bulgular bir araya getirilerek, Bingdl
ilinin maden potansiyeli degerlendirilmis ve gelecekteki maden arama galismalarina yonelik stratejik
Oneriler sunulmustur.

Bingdl ilinin jeolojik yapisi, tarihsel siirecler boyunca cesitli tektonik hareketler ve volkanik aktiviteler
sonucunda sekillenmistir. Dogu Anadolu Fay Hatti'min (DAF) etkisi altinda bulunan il arazisi aktif
tektonizmanin etkisi ile siirekli olarak yeniden sekillenmektedir. Bing6l'iin jeolojik yapisinda volkanik
aktivitelerin 6nemli bir yeri vardir. Bolgede oOzellikle Neojen doneminde meydana gelen volkanik
patlamalar, genis bazaltik lav akintilarina yol agmistir. Bu volkanik kayaglar, bolgedeki maden yataklarinin
olusumunda kritik rol oynamistir. Bingdl ilinde, ayrica Tersiyer donemine ait sedimanter kayacglar da
yaygindir. Bu kayaglar, denizel ve karasal ortamlarda biriktirilmis olup, bdlgenin stratigrafik yapisini
olusturmaktadir. Sedimanter kayaclar, b6élgedeki madenlerin bir kisminin barindig: ortamlardir.

Maden yataklar1 agisindan zengin olan Bingdl ilinde baslica madenler arasinda krom, bakir, demir, altin ve
mermer bulunmaktadir. Bingdl'deki krom yataklari, 6zellikle Paleozoik dénemine ait ultramafik kayaclar
igerisinde yer almaktadir. Kromit mineralleri, bu kayaglarin serpantinlesmesi sonucunda yogunlagmis ve
ekonomik deger kazanmistir. Krom madenleri, Bingdl'iin dogu ve giineydogu kesimlerinde yogunlasmustir.
Bakir yataklar1 volkanik ve hidrotermal aktiviteler sonucunda olusmus olup, bu yataklar, genellikle bazaltik
ve andezitik volkanik kayaclar icerisinde yer almaktadir. Hidrotermal alterasyon zonlarinda yiiksek
konsantrasyonlarda bakir mineralleri icermektedir. Demir yataklari, Bingdl ilinin kuzey ve bati
kesimlerinde yaygindir. Bu yataklar, genellikle sedimanter ve magmatik siireglerin bir sonucu olarak
olusmustur. Hematit ve manyetit mineralleri, bolgedeki demir yataklarmmin baslica bilesenleridir.
Bingol'deki altin yataklari, genellikle hidrotermal alterasyon zonlarinda yer almakta olup, kuvars damarlari
igerisinde yogunlagsmis durumdadir. Altin, genellikle diger siilfid mineralleri ile birlikte bulunmakta olup,
ekonomik olarak isletilebilir seviyelerde bulunmaktadir. Mermer yataklari, Bingdl ilinin giiney
kesimlerinde yaygindir. Bu yataklar, genellikle kiregtaglarinin metamorfizmasi sonucu olusmustur.
Mermerler, yapt malzemesi olarak bilyiik bir dneme sahip olup, Bingdl ekonomisine onemli katkilar
saglamaktadir.

Sonug olarak, Bingdl ilinin jeolojik yapist ve maden varligi arasindaki iliskinin detayli bir sekilde ele
alindig1 bu ¢aligma gdstermistir ki Bingdl ilinin maden potansiyeli, bdlge ekonomisi i¢in biiyiik bir firsat

sunmakta olup, bu potansiyelin degerlendirilmesi, bolgenin ve ilin kalkinmasina o6nemli katkilar
saglayacaktir.

Anahtar Kelimeler: Bingdl ili, Jeolojik Yap1, Maden Kaynaklari
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ABSTRACT

Bingél province, located in eastern Turkey, has a highly complex geological structure. The province's
intricate geological and tectonic setup has allowed for the formation of a diverse range of mineral deposits.
This study aims to reveal the effects of Bingsl province's geological structure on the formation and
characteristics of its mineral deposits. In this context, a literature review and field works were conducted
to thoroughly explain the geological structure and mine resources of Bingol province. The data obtained
were mapped using Geographic Information Systems (GIS) technologies to elucidate the relationship
between the mineral deposits and the geological structure. Finally, all findings were compiled to assess the
mine potential of Bingol province and provide strategic recommendations for future mine exploration
efforts.

The geological structure of Bingdl province has been shaped by various tectonic movements and volcanic
activities throughout historical processes. The province, located under the influence of the East Anatolian
Fault (EAF), is continuously reshaped by active tectonism. Volcanic activities hold a significant place in
Bingol's geological structure. The region experienced extensive basaltic lava flows due to volcanic
eruptions, especially during the Neogene period. These volcanic rocks have played a critical role in the
formation of the region's mine resources. Additionally, sedimentary rocks from the Tertiary period are
widespread in Bingdl province. These rocks, deposited in marine and terrestrial environments, form the
stratigraphic structure of the region. Sedimentary rocks are the environments where some of the region's
minerals are hosted.

Bingél province is rich in mineral deposits, with primary mines including chromium, copper, iron, gold,
and marble. The chromium deposits in Bingol are primarily located within Paleozoic ultramafic rocks.
Chromite minerals have concentrated through the serpentinization of these rocks, gaining economic value.
Chromium mines are concentrated in the eastern and southeastern parts of Bingol. Copper deposits, formed
as a result of volcanic and hydrothermal activities, are generally found within basaltic and andesitic
volcanic rocks. These deposits contain high concentrations of copper minerals in hydrothermal alteration
zones. Iron deposits are common in the northern and western parts of Bingol. These deposits have formed
mainly as a result of sedimentary and magmatic processes. Hematite and magnetite minerals are the
primary components of the region's iron deposits. Gold deposits in Bingol are generally located in
hydrothermal alteration zones and are concentrated within quartz veins. Gold is usually found in
association with other sulphide minerals and is present at economically exploitable levels. Marble deposits
are prevalent in the southern parts of Bingdl. These deposits have formed through the metamorphism of
limestones. Marbles are of significant importance as construction materials, making a substantial
contribution to the economy of Bingdl.

In conclusion, the detailed examination of the relationship between the geological structure and mine
resources of Bingél province demonstrates that the mineral potential of Bingdl offers a significant

opportunity for the region's economy. The utilization of this potential will significantly contribute to the
development of the region and the province.

Keywords: Bingdsl Province, Geological Structure, Mine Resources
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Kiiresel mirastas, Uluslararast Jeoloji Bilimleri Birligi (IUGS) tarafindan; énemli yapilarda ve anitlarda
yaygin olarak kullanilmis, insan kiiltiiriiniin ayrilmaz bir parcasi olarak kabul edilen bir dogal tastir. Bu
caligmanin amaci, Giineybati Anadolu’da ‘Denizli Traverteni’ olarak adlandirilan Kuvaterner yash
traverten olusumlarinin kiiresel mirastas olma o6zelliklerinin ve yasanan siirecin degerlendirilmesidir.
‘Denizli Traverteni’, MO 2. yiizyildan bu yana Ciiriiksu Vadisi’ndeki Hierapolis, Laodikeia, Tripolis ve
Colossae gibi antik kentlerde yapr tas1 olarak yaygin olarak kullanilmistir. UGS tarafindan 2022 yilinda
Ik 100 Jeolojik Miras arasinda gosterilen Pamukkale Travertenleri, Denizli Traverteni’nin giiniimiizdeki
temsilcisidir. Ciiriiksu Havzasi’nda traverten kullanilarak insa edilmis yapilar yukarida sézii edilen antik
kentlere ayricalikli bir 6zellik kazandirmistir. Bu kentlerde tiyatro, agora, hamam bazilika, anitsal ¢esme,
halk tuvaleti, koprii ve sur duvari gibi kamu yapilarda agirlikli olarak travertenden yapilmistir.

13. yiizyildan itibaren Selguklu Donemi’ne ait kervansaray, anit mezar ve kale surlar1 gibi yapilarda da
traverten kullanimi devam etmistir. Traverten karbonat minerallerinden (¢ogunlukla kalsit, az miktarda
aragonit) olusur ve az-¢ok gozeneklidir. Ana doku: Peloid, bakteriyel veya kristalin dendrit ve zarfli tane
dahil olmak flizere 6nemli 6lgiide vaketagindan-istiftagina kadar degisir. Travertenin diger bir ¢esidi ise
catlak dolgusu veya damar seklinde olugan, tamamen kristalin dokuya sahip olan ve ¢ogunlukla dekoratif
amagli kullanilan bantli travertenlerdir.

Denizli traverteni; mineralojik-petrografik 6zellikleri, fizikomekanik test sonuglari ve ulusal ve uluslararasi
standartlara gore yapitasi olarak kullanilmaya uygun bir tastir. Denizli Traverteni giiniimiizde de kaplama,
merdiven basamaklar1, mutfak tezgahlari, masa, sehpa ve heykel yapimi gibi bir¢cok alanda yaygin olarak
kullanilmakta ve diinya ¢apinda ticareti yapilmaktadir. Biitiin bu o6zellikleri dikkate alinarak Denizli
Traverteni, kiiresel mirastas aday1 gosterilmis ve bu adaylik da onaylanmistir.

Anahtar Kelimeler: Antik Ocak, Denizli Traverteni, Ilk Miras Tas, Kuvaterner, Tiirkiye
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ABSTRACT

Global heritage stone is a natural stone recognized by the International Union of Geological Sciences
(IUGS) as an integral part of human culture, widely used in important buildings and monuments. The aim
of this study is to evaluate the global heritage characteristics of the Quaternary travertine formations called
as 'Denizli Travertine' in Southwestern Anatolia and the process that took place. 'Denizli Travertine' has
been widely used as building stone in the ancient cities such as Hierapolis, Laodikeia, Tripolis and
Colossae in the Ciiriiksu Valley since the 2nd century BC. Pamukkale Travertines, shown among the First
100 Geological Heritages by IUGS in 2022, are the present-day representative of Denizli Travertine. The
structures built in travertine in the Ciiriiksu Basin have given a privileged feature to the ancient cities
mentioned above. In these cities, public buildings such as theatres, agoras, baths, basilicas, monumental
fountains, public toilets, bridges and city walls are predominantly made of travertine.

Since the 13th century, the use of travertine continued in structures such as caravanserais, monumental
tombs and castle walls belonging to the Seljuk Period. Travertine consists of carbonate minerals (mostly
calcite, small amounts of aragonite) and is more or less porous. The host texture varies significantly from
wackestone to packstone, including peloid, bacterial or crystalline dendrite, and coated grain. Another type
of travertine is banded travertine, which forms as crack filling or veins, has a completely crystalline texture
and is mostly used for decorative purposes.

Denizli travertine is a stone suitable for use as a building stone according to its mineralogical-petrographic
properties, physico-mechanical test results and national and international standards. Today, Denizli
Travertine is widely used in many areas such as paving, stair steps, kitchen countertops, tables, coffee
tables and sculptures, and is traded worldwide. Considering all these features, Denizli Travertine has been
nominated as a global heritage stone and this nomination has been approved.

Keywords: Ancient Quarry, Denizli Travertine, First Heritage Stone, Quaternary, Tiirkiye
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Filamentli funguslar, kemoheterotrofik okaryotik canlilardir ve ekosistemde olduk¢a 6nemli bir yere
sahiptirler. Uzun bir gegmise sahip bu canlilar, yiiksek sicaklik, asidik, alkali veya agir metal
konsantrasyonun yogun gozlendigi, yiiksek basing ve asir1 tuzlu ortamlar gibi insan hayati i¢in ekstrem
olarak nitelendirilebilecek kosullarin hiikiim siirdiigii ortamlarda daha yiiksek bir dirence sahiptirler.

Biyomineralizasyon, canli organizmalarin mineralleri olugturdugu siire¢ler olup, bu siiregler, biyolojik
olarak indiiklenen (uyarilan) (BIM) ve biyolojik olarak kontrol edilen mineralizasyon (BCM) olmak {izere
iki tirli gergeklesmektedir. Bu funguslardaki biyomineralizasyon, biyolojik olarak indiiklenen
mineralizasyon (BIM) siireci seklinde gerceklesmektedir. BIM siireci, bir organizmanin yerel mikro yasam
ortamini degistirerek mineral fazinin hiicre dis1 ¢okelmesini destekleyen kosullar yaratmasidir. Boylece,
biyolojik aktivite ile uyum saglamaya calistiklari ortam kosullar1 arasindaki etkilesimlerin sonucunda
olusan mineraller, ikincil olarak ¢okelmektedir. Bu ¢alismanin amaci, farkli stres kosullarina maruz kalan,
karmasik ve dinamik bir ortamda var olabilen funguslarin, hidromanyezit ve bununla iligskili Mg agisindan
zengin karbonatlarin olusum mekanizmalarindaki roliinii incelemektir. Bu amagla, 6zellikle pH seviyesinin
yiiksek oldugu (pH>9) ?asir1 u¢ ortamlardaki alkali toleransli mantarlar mercek altina alinmistir. Inceleme
alan1 olarak, hidromanyezit ¢okelleri agisindan zengin, karnabaharimsi goriinimlii stromatolitik olusumlara
sahip ve Mars’taki Jezero kraterinin bir analogu olarak tiim dikkatleri iizerine ¢eken, Burdur il siirlar
icerisinde yer alan Salda Golii (GB-Tirkiye) secilmistir. Stromatolitik mikrobiyal olusumlar, Salda
Goliniin 6zellikle s1g kesimlerinde gbézlenmekte ve siyanobakteriler, g6l alanindaki manyezit ¢okelimi
icin uygun jeokimyasal kosullar1 (6rnegin suyun pH dengesi gibi) saglayarak karbonat olusumunda etkili
olmaktadirlar. Salda Golii gibi, ekstrem(asirt ug) ortama uyum saglayabilen alkali toleransl mantarlar ise,
bu fotosentez yapan ortaklarla iligkili bir yasam siirebilir, hidromanyezit minerallerinin ¢6kelmesinde rol
oynayabilirler ve biyolojik olarak direngli vekiller olarak ekosistemde yer alabilirler.

Bu calismada, hidromanyezit olusumunun yogun olarak goézlendigi Salda Goli’nlin kiy1 boliimlerindeki
stromatolitik mikrobiyal matlardan drneklemeler yapilmistir. Klasik yontem ve molekiiler analiz ile alkali
toleransl mantarlar, tiir ve cins bazinda tespit edilmislerdir. Buna gore, Salda Go6li’nden Acrostalagmus
luteoalbus, Aspergillus tubingensis, Aspergillus templicola, Penicillium sp, Alternaria sp., Curvularia sp.,
Emericellopsis sp., Fusarium equiseti, ve Stachybotrys cartarum gibi birgok alkali toleransh cins ve tiir
tanmimlannmugstir.  Ozellikle alkali ortamu tercih eden bu mantarlarin ayrintili olarak incelenmesi,
hidromanyezit ¢okelimindeki roliiniin anlagilmasinda ve ileriki dénemlerde yapilacak biyoteknolojik
arastirmalar i¢in de olduk¢a 6nemli olacaktir.

Anahtar Kelimeler: Alkali Toleransli Fungus, Biyomineralizasyon, Ekstrem Ortam, GB Tiirkiye, Salda
Goli
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ABSTRACT

Filamentous fungi are chemoheterotrophic eukaryotes and have a very important role in the ecosystem.
They have a long history and have a higher resistance in environments that can be described as extreme
for human life, such as high temperatures, acidic, alkaline or heavy metal concentrations, high pressure
and extremely salty environments.

Biomineralization is the process by which living organisms form minerals, and these processes occur in
two types: biologically induced mineralization (BIM) and biologically controlled mineralization (BCM).
Biomineralization in fungi occurs through the process of biologically induced mineralization. The BIM
process is when an organism alters its local microenvironment, creating conditions that favour
extracellular precipitation of the mineral phase. Thus, minerals formed as a result of interactions between
biological activity and the environmental conditions to which they try to adapt are secondary precipitated.
The aim of this study is to investigate the role of fungi in the mechanism of hydromagnesite and associated
Mg-rich carbonates in a complex and dynamic in which fungi are exposed to a variety of stress conditions..
For this purpose, alkali-tolerant fungi, especially in extreme environments with high pH values (pH>9),
were investigated. The study area, Lake Salda (SW-Tiirkiye), located in Burdur area, which is rich in
hydromagnesite sediments, has cauliflower-like stromatolitic structures and attracts all attention as an
analogue of the Jezero crater on Mars, was selected. Stromatolitic microbial occurrences are observed
particularly in the shallow parts of Lake Salda, and cyanobacteria are effective in the formation of
carbonate by providing suitable geochemical conditions (such as the pH balance of the water) for
magnesite precipitation in the lake area. Alkali-tolerant fungi, which can adapt to this extreme
environment, might be associated with photosynthetic partners. They could be involved in the precipitation
of hydromagnesite minerals and participate in the ecosystem as biologically resistant agents.

In this study, samples were collected from stromatolitic microbial mats in the littoral parts of the Lake
Salda, where hydromagnesite occurrences are observed. Alkali-tolerant fungi were identified at species
and genus level by the classical method and the molecular analysis. A number of alkali-tolerant fungal
genera and species have been identified including Acrostalagmus luteoalbus, Aspergillus tubingensis,
Aspergillus templicola, Penicillium sp., Alternaria sp., Curvularia sp., Emericellopsis sp., Fusarium
equiseti, and Stachybotrys cartarum. These fungi, which especially prefer alkaline environments, will be
very important for understanding of their role in hydromagnesite precipitation and future biotechnological
research.

Keywords: Alkali-Tolerant Fungi, Biomineralization, Extreme Environment, Lake Salda, SW Tiirkiye
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Karstik magaralardaki sigrama kaseleri veya havan yapilarinin olugmasi igin iki en dnemli sart gereklidir.
Bunlardan birisi magara tabaninin kum veya ¢camur gibi gevsek bir zemine sahip olmasi, bir digeri ise
magara tavaninin yiksek olmasidir. Tirkiye’de bu tiir olusumlarin neredeyse tiimii yiiksek tavanli
magaralarda gozlenmektedir. Ust Kretase yash kiregtaslari i¢inde acilmis olan Akcakale Magarasi tek bir
¢okiintii salonundan olusan oldukg¢a biiyiik bir magaradir. Giriste yapay olarak agilmig bir kapisi olan
magaranin uzunlugu 290, genisligi 70 metre tavan yiiksekligi ise ilk giris hari¢c 40 metre civarindadir. Ust
Kretase yasl kirintili kiregtaslarin i¢cinde bulunan Kivi Magaras1 da biiyiik bir ¢okiintii salonu ile kiigiik bir
odaciktan ibarettir. 11k girisi dardir. Magaranin uzunlugu 140, Genisligi 60, tavan yiiksekligi de yaklagik
40 metredir. Her iki magaradaki ¢okeller birbirlerine ¢ok benzemektedir. Bu yapilar agir1 doygun
¢ozeltilerin magara tabanina yogun olarak damlamalar1 ile olusurlar. Gevsek zemin ve yiiksek tavan iligkisi
burada ¢ok Snemli bir olgiittlir. Yiiksek tavandan damlayan asir1 doygun g¢ozeltiler magara tabanina
distiiklerinde gevsek zemine g¢arparak i1sinsal bir yayilim gosterirler. Zaman iginde kalsit tanecikleri
katilasarak bu 1sinsal yapry1 bir kalsiyum karbonat katmani ile sarmaya baslar. Buradaki yap1 eger zemin
diiz ise ¢ogunlukla daireseldir. Zemin heniiz gevsek oldugu i¢in damlayan doygun ¢6zeltiden sigrayan sular
olusumun kenarina tutunarak onu, i¢i bos bir kase gibi yiikseltmeye baslar. Zamanla tipki bir meteor
carpmasina benzer sekiller gelisir. Bu siireg igin bos havan yapisinin tabani katilasincaya kadar devam eder.
Kasenin i¢i katilaginca ikinci asama baglar. Bu arada damlamanin oranina goére ayni alanda birden fazla
havan yapisi olusabilir. Késenin dibinde hareket edebilecek gevsek magara ¢okeli kalmadiginda tabanda
katilagsma baslar ve kalsit kristalleri gelisir. Kasenin tabanina ¢arpan asir1 doygun ¢ozeltiler bu kez kasenin
icini doldurmaya baglarlar. Ancak yukari sigrayan az miktardaki kalsit kristalleri kenarlarda olusmus
duvarlar1 asarak yanlara dogru genislemeye baglar. Kasenin agz1 az da olsa yiikselir ama kase hizla
kalsiyum karbonat tarafindan doldurulmaya baglar. Damlama yogunlastik¢a ¢okelme de hizlanir, kdsenin
i¢i hizla dolar ve bir dikit olusumu baslar. Ancak bazi durumlarda bir havan yapisi dikite doniisme
asamasinda iken magara tabanini sular isgal eder. Dikitin tepe noktasi su seviyesini tam altinda iken
damlalar tekrar devreye girer ve dikiti yukart dogru degil kenarlara dogru genigletir. Suyun icinden
damlayan damlalardaki kalsit tanecikleri tipki bir havan yapisinin ilk agsamasi gibi dikitin etrafin1 6rmeye
baglarlar. Sular iyice ¢ekildiginde dikitin {izerinde yeni bir sigrama kasesi geligsmis olur. Bu olusumun sekli
bir dikitten ¢ok bir peri bacasiu andirir. Her iki magarada yapilan g¢aligmalar magaralarin tavan
yiikseklikleri ile magara tavanindaki zemin kosullarinin ayni oldugunu goéstermistir. Her iki magara da tek
bir biiyiik salondan ibarettir. Tki magaranin ¢okelleri incelendiginde birbirlerine ok benzedikleri net olarak
goriilmektedir. Bu verilerden yola ¢ikarak Sigrama Kaselerinin yiiksek tavanli, gevsek zeminli ve sik sik
sular tarafindan isgal edilen magaralarda olustuklari ve diger magaralardaki dikitlerden ¢ok farkli bir
sekillere sahip olduklart gézlenmistir.

Anahtar Kelimeler: Kalsit, Karst, Magara, Sigrama Kasesi
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ABSTRACT

Two important conditions are necessary for the formation of splash bowls or mortar structures in karst
caves. One is that the cave floor should have a loose ground such as sand or mud, and the other is that the
cave ceiling should be high. Almost all of these formations in Turkey are found in caves with high ceilings.
Akgakale Cave, which was opened in the limestones of the Upper Cretaceous period, is a very large cave
consisting of a single collapse hall. It has an artificially opened door at the entrance, is 290 metres long,
70 metres wide and has a ceiling height of about 40 metres, with the exception of the first entrance. The
Kiwi Cave, which is located in clastic limestones from the Upper Cretaceous period, consists of a large
collapse hall and a small chamber. The first entrance is narrow. The cave is 140 metres long, 60 metres
wide and the ceiling height is about 40 metres. The sediments in both caves are very similar. These
structures were formed by intensive dripping of supersaturated solutions on the cave floor. The relationship
between the loose ground and the high ceiling is a very important criterion here. When the supersaturated
solutions dripping from the high ceiling fall to the cave floor, they hit the loose ground and spread radially.
Over time, the calcite particles solidify and begin to surround this radial structure with a layer of calcium
carbonate. This structure is flat, this structure is usually circular. Since the ground is still loose, the water
that splashes out of the dripping, saturated solution sticks to the edge of the formation and begins to lift it
like a hollow bowl. Over time, shapes emerge that resemble a meteorite impact. This process continues
until the bottom of the hollow mortar structure solidifies. When the inside of the bowl solidifies, the second
phase begins. Depending on the dripping speed, several mortar structures can form in the same area. When
there is no more loose cave sediment at the bottom of the bowl that could move, solidification begins at the
bottom and calcite crystals form. The supersaturated solutions that hit the bottom of the bowl now begin to
fill the inside of the bowl. However, the small amount of calcite crystals that springs to the top overcomes
the walls formed on the sides and begins to expand towards the sides. The opening of the bowl rises slightly,
but the bowl quickly fills with calcium carbonate. As the intensity of the drop increases, precipitation
accelerates, the bowl fills rapidly and a stalagmite begins to form. In some cases, while a mortar structure
is flooded as a mortar structure transforms into a stalagmite. When the top of the stalagmite is just below
the water level, the drops come back into play and expand the stalagmite towards the edges rather than
upwards. The calcite grains in the drops dripping through the water begin to wind around the stalagmite,
like the first stage of a mortar structure. As the water recedes, a new splash bowl forms above the
stalagmite. The shape of this formation is more like a fairy chimney than a stalagmite. The investigations
carried out in both caves have shown that the ceiling heights of the caves and the ground conditions in the
cave ceiling are the same. Both caves consist of a single large hall. When analysing the sediments of the
two caves, it becomes clear that they are very similar. Based on this data, it can be concluded that the
splash bowls were formed in caves with high ceilings, loose floors and frequent water ingress and that they
have a very different shape to the stalagmites in other caves.

Keywords: Calcite, Cave, Karst, Splash Bowl, Stalagmit
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Yeni 6gelerle birlikte, sedimentolojik kayitlardaki yorumlarin daha da zorlastig1 ve farkl disiplinlerle daha
kesin sonuglar verecegi anlasilmaktadir. Serbest elektronlar, elektriksel simsek kadar hizli bir sekilde
yeryiizine sizmaktadir. Ancak bazi durumlarda sizinti, yeryliziine iyi bir sekilde baglanmamis atmosfer
katmanlar1 arasindaki diisiik dereceli siirekli elektriksel bosalmalarla yavaglayabilir. Bazi firtinali
havalarda, yagmurun diistiigiine dair izler olsa da, “Virga” (Asya'dan antik Yunanca’ya ergats arga irga’ya
yakin ses ve anlam, Uyum gibi nesneler veya eylemler i¢in genel bir kavram olarak gerektiginde siirekli
baglant1 anlamiyla tiiretilmistir) olarak adlandirilan yere yagmur diismedigi goriilmektedir. 1932 yilinda
atmosfer uzmam Humphreys’e ait yazili kayitta: “Kurak bir bolgede siklikla oldugu gibi, herkes, bir
firtinada yagmur tabakalarinin yiizeye ulasmadan 6nce tamamen kayboldugunu gorebilir”

Ornegin, yere diismeyen yagmur iireten kuru firtinalar gibi, genellikle olayin nedeni olarak gériilen yere
diismeden hizli buharlagma olay1 tek neden olmayabilir. Yiiksek elektrik alani tek basma veya
buharlasmayla birlikte kuru yagmur (virga veya kuru firtina) olayindan sorumlu olabilir. Atmosfer
katmanlari arasindaki siirtiinme sonucu olusan elektrik potansiyeli dipol alan1 bir olgudur. Ciinkii atmosfer,
gelen iyonlar, fotonik veya kimyasal reaksiyonlar ve siirtinmeden kaynaklanan serbest elektronlar
tarafindan zincirleme elektrik potansiyeline sahip yanal veya dikey katmanlara sahiptir. Bu durumda
sediman kayitlarinin yagigh ya da kurak iklimde ¢okelmeleri iizerine yorumlari, yeni gosterge Kimyasal
element kanitlari elde edilmeden kesin bir dogruluga ulasamaz.

Yapmakta oldugumuz deneylerde sivi HoO’nun elektrik ve manyetik alanda hareketlenebilmesi havadaki

yogusuk suyun alan ¢izgilerine gére bi¢cimlenebilme olasilig1 virga tipi yere diismeyen yagislarda ya da
cizgili formda saganak yagislarla benzer olusumlar oldugunu diigiindiirmektedir.

Anahtar Kelimeler: Elektrik Alan, iklim, Sedimantasyon, Vekil Elementler, Virga
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ABSTRACT

With the new elements, it is understood that the interpretations in the sedimentological records are
becoming more difficult and will reach more precise results with different disciplines. Free electrons leak
to the earth as fast as electrical lightning. However, in some cases, the leakage can be slowed down by the
low-degree continuous electrical discharge circulation between the atmospheric layers that are not well
connected to the earth. In some stormy weather, although there are traces of rain falling, it is seen that no
rain falls on the place called "Virga" (from Asia to ancient Greek ergates arga irga, sound and meaning
close to, Harmony as a general concept for objects or actions and a derivative for continuous connection
and oscillation when need). It belongs to Humphreys, who was recorded as an atmospheric physician in
1932: Anyone who sees that the rain layers in a storm completely disappear before reaching the surface,
as is often the case in an arid region.

For example, the rapid evaporation before falling to the ground, which is generally considered the cause
of the event, such as dry storms that produce rain that does not fall, may not be the only cause. The high
potential electric field alone or together with evaporation can be responsible for the dry rain (virga or dry
storm) phenomenon. The electric potential dipole field created by friction between atmospheric layers is a
phenomenon because the atmosphere has lateral or vertical layers with chain electric potentials generated
by incoming ions and photonic or chemical reactions and free electrons resulting from friction. In this case,
the interpretation of sediment records on the deposition of wet or dry climates cannot be achieved with
certainty until new indicator chemical element evidence is obtained.

In our experiments, the mobility of liquid H2O in electric and magnetic fields suggests that the condensed
water in the air can form according to field lines, suggesting that there are similar formations with virga
type rains that do not fall to the ground or with showers in striped form.

Keywords: Climate, Proxy Elements, Sedimentation, Virga, Electric Field
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Bu ¢aligma, Tiirkiye'nin kuzeydogusunda, Ordu ili’nin giineyinde bulunan Cambasi kuvars siyeniti ve
Bektas Yayla kuvars monzonitini inceleyerek Dogu Pontidler'deki tektonik siiregleri aydinlatmay1
amaglamaktadir. Bu amagla, asidik granitoidlerin mineralojik ve petrografik dzellikleri, “°Ar/*Ar biyotit
yag tayini ve tiim kaya¢ ve mineral jeokimyasi analizleri kullanilmigtir. Bektas Yaylasi kuvars
monzodiyoriti ve Cambag1 kuvars siyeniti'nden toplanan kayag drnekleri, °Ar/*°Ar yas tayini igin kirma,
ogiitme, eleme ve yikama islemlerinden gegcirilmistir. Ayrilan biyotit mineralleri epoksiye gomiiler
parlatilmustir. “*Ar/*Ar biyotit yas tayini 44.50 + 0.35 ila 81.12 + 0.25 Ma arasinda degisen yaslar vermistir.
Bu bulgular, intriizyonlarin Geg Kretase ve Geg Paleosen donemlerinde gerceklestigini gostermektedir.
Jeokimyasal analizler, asidik intriizif kayaclarin kalk-alkalen, yiiksek potasyumlu kalk-alkalen ve sosonitik
ozelliklere sahip oldugunu ortaya koymustur. Elde edilen jeokronolojik ve jeokimyasal veriler, Cambas1
kuvars siyeniti ve Bektag Yayla kuvars monzonitinin kita ¢arpigmasi sirasinda mafik alt kabugun kismi
ergimesi ile olustugunu gostermektedir. Bu bulgular, Dogu Pontidler'in jeodinamik evriminde kita
carpigmasinin 6nemli bir rol oynadigini desteklemektedir. Cambag1 kKuvars siyeniti ve Bektas Yayla kuvars
monzonitinin jeokronolojisi ve jeokimyasi {izerine yapilan bu ¢aligma, Dogu Pontidler'deki tektonik
stireglerin daha iyi anlasilmasina katkida bulunmaktadir. Elde edilen bulgular, bdlgenin jeodinamik
evriminin karmasik ve ¢ok asamali oldugunu gostermektedir.

Anahtar Kelimeler: Dogu Pontidler, Jeokronoloji, Litosferik Manto, Mafik Alt Kitasal Kabuk
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ABSTRACT

The aim of this study is to shed light on the tectonic processes in the Eastern Pontides by examining the
Cambagt quartz syenite and the Bektas-Yayla quartz monzonite, which are located in the southern part of
Ordu province in northeastern Tiirkiye. For this purpose, the mineralogical and petrographic
characteristics of the acidic granitoids, 40Ar/39Ar biotite dating, and whole rock and mineral geochemistry
analyses were carried out. Rock samples from the Bektas Yaylast quartz monzodiorite and the Cambasi
quartz syenite were crushed, ground, sieved, and washed for “°Ar/*°Ar dating. The separated biotite
minerals were embedded in epoxy and polished. “°Ar/*4r biotite ages range from 44.50 £ 0.35 to 81.12
0.25 Ma. These results indicate that the intrusions were formed during the Late Cretaceous and Paleogene.
Geochemical analyses show that the acidic intrusive rocks are calc-alkaline, high-potassium calc-alkaline,
and shoshonitic. The geochronological and geochemical data obtained suggest that the Cambasi quartz
syenite and the Bektas-Yayla quartz monzonite were formed by partial melting of the mafic lower crust
during the continental collision. These results demonstrate the important role of continental collision in the
geodynamic evolution of the Eastern Pontides. This study on the geochronology and geochemistry of the
Cambast quartz syenite and the Bektag-Yayla quartz monzonite contributes to a better understanding of the
tectonic processes in the Eastern Pontides. The results obtained show the complex and multi-stage
geodynamic evolution of the region.

Keywords: Eastern Pontides, Geochronology, Lithospheric Mantle, Mafisic Lower Continental Crust
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Yumusak ¢okel deformasyon yapilari, bulundugu alanin sedimantolojik ve yapisal jeolojik 6zelliklerine
gore; sismik kokenli (sismit) ve sismik kdkenli olmayan yapilar olarak ikiye ayrilmaktadir. Pasinler-
Horasan Havzasi’nda (Erzurum), Pliyosen-Kuvaterner yash golsel ¢okellerin farkli seviyelerinde ¢esitli
boyut ve tiirlerde yumusak ¢okel deformasyon yapilarina rastlanmaktadir. Bu calismada, 6zellikle zayif
pekismis ince cakilli, kumlu ve siltli ¢okeller igerisinde gelismis yumusak ¢okel deformasyon yapilari
morfolojilerine gore tanimlanmig ve bunlar1 olusturan tetikleyici mekanizmalar yorumlanmustir.

Pasinler-Horasan Havzasi’nda, s1g gélsel ¢okeller ile golsel kiyr ¢okelleri igerisinde belirlenen yumusak
¢okel deformasyon yapilari; alev yapisi, yiik yapisi, biikliimlii yap1, kum dayki, tabak-siitun yapisi ve top-
yastik yapist olarak tammlanmigtir. Sismik kokenli olmayan yapilarin bazilarinin hizli sedimantasyona
bagh iist yik etkisiyle gelistigi belirlenmistir. Diger yapilarn ise, ¢alisma alaninin bulundugu bélgenin
depremselligi ile yapilarin gozlendigi ¢okellerin sedimantolojik 6zellikleri birlikte degerlendirildiginde,
sismik kokenli bir tetikleyici mekanizma ile olustuklari saptanmistir. Sismit olarak yorumlanan yumusak
¢okel deformasyon yapilarina ¢ok yakin mesafede bulunan Tutak, Karayazi ve Horasan-Senkaya faylarinin,
bu yapilari olusturacak sismik etkinlige sahip olmasi bu verileri destekleyici niteliktedir.

Anahtar Kelimeler: Golsel Cokel, Pasinler-Horasan Havzasi, Pliyosen-Kuvaterner, Sismit, Yumusak
Cokel Deformasyon Yapisi
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TYPES AND TRIGGERING MECHANISMS OF SOFT-SEDIMENT
DEFORMATION STRUCTURES DETERMINED IN PLIOCENE-QUATERNARY
LACUSTRINE DEPOSITS (PASINLER-HORASAN BASIN-ERZURUM)
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ABSTRACT

Soft-sediment deformation structures are divided as seismic originated (seismites) and non-seismic
originated structures according to sedimentological and structural geological features of the region. In the
Pasinler-Horasan Basin (Erzurum), soft sediment deformation structures of various sizes and types are
observed at different levels of Pliocene-Quaternary lacustrine sediments. In this study, soft sediment
deformation structures, formed especially in poorly consolidated fine-gravelly, sandy and silty sediments,
were defined according to their morphology and the triggering mechanisms that formed them were
interpreted.

Soft-sediment deformation structures determined in shallow lacustrine and shore deposits in Pasinler-
Horasan Basin are classified as flame structure, load structure, convolute structure, sand dyke, dish-and-
pillar structures, and ball-and-pillow structures. It has been determined that some of the non-seismic
originated structures are formed by the overloading effect due to rapid sedimentation. When the seismicity
of the region and the sedimentological characteristics of the sediments are evaluated together, it has been
determined that the other structures were formed by a seismic trigger mechanism. Seismic activity of the
Tutak, Karayazi, and Horasan-Senkaya faults, which are located very close to the soft sediment
deformation structures interpreted as seismites, supports these data.

Keywords: Lacustrine Deposits, Pasinler-Horasan Basin, Pliocene-Quaternary, Seismite, Soft-Sediment
Deformation Structures

86



Sedimantoloji Calisma Grubu 2024 Calistay1, 5-8 Eyliil 2024, Tunceli
Sedimentology Working Group 2024 Workshop, 5-8 September 2024, Tunceli

GOLSEL ORTAMDA GILBERT-TiPi DELTA GELISIMINE
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Esen Havzasi (Mugla) GB Anadolu’da, Esen Grabeni’ni olusturan normal faylarla sinirli K-G uzanimli bir
sedimanter havzadir. Havza, Beydaglari Otoktonu’na (Jura) ait karbonatlar ile Likya Naplari’na (Triyas-
Kretase) ait ofiyolitler ve tiirbiditlerden olusan bir temel iizerinde yer almaktadir. Temel kayaglar iizerinde
acisal uyumsuzlukla bulunan havza ¢okel dolgusu, Ust Miyosen-Pliyosen yash akarsu ¢okelleri, aliivyon
yelpazesi ¢okelleri, Pliyosen-Kuvaterner yasl golsel ¢okeller ve Gilbert-tipi delta ¢okelleri ile Kuvaterner
yasl akarsu ¢okelleri ve aliivyonlardan olusmaktadir. Bu ¢aligmada, Esen Havzasi’nda tanimlanan Gilbert-
tipi delta ¢okellerinin morfolojik konumu, sedimantolojik 6zellikleri ve bolgesel tektonizma ile iliskisi
degerlendirilmistir.

Esen Havzasi’nda tanimlanan, kaba taneli silisiklastik Gilbert-tipi delta c¢dkelleri, olustugu donemin
jeolojik kosullar1 hakkinda 6nemli veriler sunmaktadir. 20-25° egime sahip kumtags1 tabakalar1 ile kaba
cakilli seviyelerin birlikteliginden olusan delta 6nii ¢okelleri, havzada hizli ve yiiksek yogunluklu sediman
girdisini igaret etmektedir. Yatay konumlu, kaba cakilli delta diizliigii ¢okellerinin egimi, agik gol tarafina
dogru artig gostermektedir. Yer yer moloz akma ¢okellerinin de gozlendigi istif, aktif tektonizmaya sahip
golsel kiyr ortaminda gelismis, Gilbert-tipi delta ¢okelimini temsil etmektedir. Esen Havzasi’ni olusturan
faylarin Pliyosen-Kuvaterner aktivitesi, bu verilerle uyum gostermektedir.

Bu ¢aligma, Hacettepe Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi’nin FHD-2023-
20768 numarali projesi tarafindan desteklenmistir.

Anahtar Kelimeler: Aktif Tektonizma, Esen Havzasi, Gilbert Tip Delta, Sedimantoloji
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ABSTRACT

Esen Basin (Mugla) is an N-S trending sedimentary basin in SW Anatolia, bounded by the normal faults
forming the Esen Graben. The basin is located on a basement consisting of carbonates of Beydaglar
Autochthonous (Jurassic) and ophiolites and turbidites of the Lycian Nappes (Triassic-Cretaceous). The
basin fill is located with angular unconformity on the basement rocks consists of Upper Miocene-Pliocene
fluvial and alluvial fan deposits with Pliocene-Quaternary lacustrine and Gilbert-type deltaic deposits and
Quaternary fluvial sediments and alluvium. In this study, the morphological position, sedimentological
characteristics, and the relationship with regional tectonics of Gilbert-type deltaic sediments defined in the
Esen Basin were evaluated.

The coarse-grained siliciclastic Gilbert-type delta deposits, identified in the Esen Basin, provide significant
data about the geological conditions during the deposition. Foreset deposits formed by the combination of
sandstone beds and pebbly levels having an inclination of 20-25° indicate rapid and high-density sediment
input in the basin. The inclination of the horizontally bedded, coarse-grained topset deposits increases
towards the open lake. Delta sequence including also debris flow deposits represents Gilbert-type delta
evolution in a coastal lacustrine environment in a tectonically active region. The Pliocene-Quaternary
activity of the faults forming the Esen Basin is compatible with these data.

This study was supported by the project number FHD-2023-20768 of Hacettepe University Scientific
Research Projects Coordination Unit.

Keywords: Active Tectonics, Esen Basin, Gilbert Type Delta, Sedimentology
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Orta Sakarya Havzasi, Tiirkiye'nin batisinda yer alan bir yay-ardi havzasidir. Bu havza, Intra-Pontid
Okyanusu'nun kuzeye dogru daldigi Erken Jura doneminde olusmaya baslamistir. Ge¢ Kretase yash
Vezirhan Formasyonu, bu havzanin Erken Jura-Geg Kretase transgresif istifinin son agsamasinda ¢6kelmis
denizel pelajik kayaglar1 temsil etmektedir. Bu calismada, Vezirhan Formasyonu'nda cesitli yumusak
sediment deformasyon yapilarinin (YSDY) varligi ilk kez belirlenmistir. YSDY, sedimanter havzalardaki
paleosismisiteyi ve deformasyon mekanizmasini yorumlamak i¢in dnemli bir aragtir. Bu nedenle, incelenen
istifin sedimantolojik ve yapisal 6zelliklerinin yani sira bolgesel dagilimi belirlenmis ve Geg Kretase
sirasinda Orta Sakarya Havzasi'nin paleoortam &zelliklerini ve tektonik-sedimanter siireclerini daha iyi
anlamak i¢in saptanan YSDY 'lar tanimlanmistir. Vezirhan Formasyonu hemipelajik (Fasiyes E) ve pelajik
(Fasiyes G) olmak tizere iki ana sedimanter fasiyes birligine ayrilmistir. Silisiklastik camurtasi-kiregtasi
ardalanmasindan olugan bu derin denizel istifin pelajik tist fasiyesi (Fasiyes G) YSDY ’ni1 igerir. En yaygin
deformasyon yapilar1 kayma-oturma kivrimlari, litoklastik bresler, kivrimli laminasyonlar, sin-sedimanter
faylar, sedimanter dayklar, kaotik tabakalar, budinaj, agir mineral sarkmalar1 ve damlalaridir. YSDY'nin
gozlendigi karmasik sekilde deformasyona ugramis tabakalarin {ist kismi genellikle erozyon ve ardindan
cokelme ile keskin bir sekilde kesilmistir. Bu durum, deformasyonun ¢okelme sirasinda ya da deforme
olmus tabakalarin ¢okelmesinden hemen sonra meydana geldigini gdstermektedir. Caligma alaninda
gozlemlenen YSDY'nin tiirleri, boyutlar1 ve karmasik yapisi, yiiksek bir sedimantasyon oranina veya
sediman yiikiine, sediman-su ara yiizeyine yakin sivilagsma-akigkanlasma mekanizmalarina ve yiiksek
egimli bir ortama isaret etmektedir. Buna ek olarak, deforme olmus katmanlarin bazilari, yiiksek
yogunluklu kiitle akiglarim1 da tetikleyen depremlerden kaynaklanan sismitler olarak yorumlanabilir.
Sismit, aktif tektonizma ve/veya volkanizmaya tepki olarak ortaya ¢ikabilir. Vezirhan Formasyonu'nun
pelajik ¢okelleri ile i¢ ice gegmis volkanik kayaglar, ¢cokelme sirasinda aktif tektonizma ve volkanizmanin
birlikteligine isaret etmektedir. Dolayisiyla, Vezirhan Formasyonu'nu olusturan g¢oékellerin litolojik-
sedimantolojik ozellikleri ve bu formasyon igindeki YSDY, Ge¢ Kretase (Senomaniyen-Santoniyen)
boyunca Orta Sakarya Havzasi'nda tektonizma ve volkanizma agisindan aktif olan bir derin denizel yamag
paleoortamini igaret etmektedir.

Anahtar Kelimeler: Derin  Deniz Yamaci, Ge¢ Kretase Pelajik Kayaglari, Sismisite,
Tektonizma/Volkanizma ile iliskili Tetikleyici
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ABSTRACT

The Central Sakarya Basin is a back-arc basin in western Turkey. It started to form during the Early
Jurassic, when the Intra-Pontid Ocean subducted northwards. The Late Cretaceous Vezirhan Formation
represents marine pelagic rocks deposited during the last stage of the Early Jurassic—Late Cretaceous
transgressive succession of this basin. In this study, the presence of various soft-sediment deformation
structures (SSDS) in the Vezirhan Formation was determined for the first time. SSDS are an important tool
for interpreting paleoseismicity and deformation mechanism in sedimentary basins. Therefore, the
sedimentological and structural characteristics of the studied succession, as well as its regional
distribution, were determined, and the SSDS within it were identified in order to better understand the
palecenvironmental characteristics and tectonic-sedimentary processes of the Central Sakarya Basin
during the Late Cretaceous. The Vezirhan Formation is divided into two main sedimentary facies
associations: hemipelagic (Facies E) and pelagic (Facies G). The pelagic upper facies (Facies G) of this
deep-water succession, consisting of siliciclastic mudstone-limestone succession, contains SSDS. The most
common deformation structures are slump folds, lithoclastic breccias, convolute laminations, syn-
sedimentary faults, sedimentary dykes, chaotic strata, boudinage, and heavy mineral sags and drops. The
upper part of the complexly deformed strata where SSDS are observed is often sharply cut by erosion
followed by deposition. This indicates that the deformation occurred during deposition or immediately after
the deposition of the deformed strata. The types, sizes, and complex nature of the SSDS observed in the
study area indicate a high sedimentation rate or sediment load, liquefaction-fluidization mechanisms near
the sediment-water interface, and a high slope environment. In addition, some of the deformed layers can
be interpreted as seismicity from earthquakes that also triggered high-density mass flows. Seismicity may
occur in response to active tectonism and/or volcanism. The volcanic rocks interbedded with the pelagic
sediments of the Vezirhan Formation indicate the association of active tectonism and volcanism during
sedimentation. Therefore, the lithological-sedimentological characteristics of the deposit forming the
Vezirhan Formation and the SSDS structures within this formation indicate a deep-water slope
paleoenvironment that was active in terms of tectonism and volcanism in the Central Sakarya Basin during
the Late Cretaceous (Cenomanian-Santonian).

Keywords: Deep-Water Slope, Late Cretaceous Pelagic Rocks, Seismicity, Trigger Related to Tectonizm/
Volcanism
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Inceleme alan1 Dogu Pontid Kusagi'nin giiney zonunda yer almaktadir. Dogu Pontid Tektonik Birligi
Mesozoyik yaslt olup temelde Triyas yash metamorfitlerden olugmaktadir. Onun iizerine riftlesmeyle Jura
yash karbonatli kalsitiirbiditler yerlesmistir. kalsitiirbiditler {izerinde pasif kita kenar1 geniglemesi ile
birlikte iist Jura — alt Kretase yasli karbonatl kayaglar gelirken, devam eden siiregte erken Jura doneminde
gerceklesen dalma batma (yitim) baslangicinda ofiyolitler yerlesmistir. Bu ofiyolitler, Dogu Pontid’lerin
en yasl volkanizmasi olan erken Jura (Liyas) 6ncesi donemi temsil eden yay ve yay onii magmatik
kayaclart icermektedir. En istte ise kitasal ¢arpigma sonrasi volkanojenik ve sedimenter birimler yer
almaktadir.

Cok dar bir alanda mostra veren bu kayaglar Mesozoik yasli olup, icinde mermer seviyeleri
goriilebilmektedir. Yine bu birim igerisinde granit, siyenit andezit ve bazaltlar ile yer yer sist, fillit ve
metavolkanitten olusan karmasiklar goriilmektedir. Giimiishane Graniti olarak isimlendirilen bu kayaglar
sahada ¢ok dar alanda gozlenmektedir. Pembe renkleri ve iri ortozlartyla karakteristik olan
Permokarbonifer yasgli granitik ve metamorfik kayaglarin iizerinde diskordan olarak Jura-Liyas yash
andezit, bazalt lav ve piroklastikler goriilmektedir. Kelkit Cay1 Vadisi'nde ¢ok dar alanlarda izlenen
volkanik kayaclarin tizerine uyumlu olarak gelen iist Jura-alt Kretase yash masif kirectaglari, arazide agik
gri renkleriyle ve topografyada yiiksek tepeleri olusturmaktadir. Yer yer dolomitik, yer yer az kristalize
olan masif kirectaslarinin {izerinde, genellikle inceleme sahasinin giiney kesimlerinde mostra veren Alt
Kretase yash ofiyolitik karmasik izlenmektedir. KB-GD dogrultulu bir kirtk zonu boyunca izlenen
ofiyolitik karisik; serpantinit, peridodit, amfibolit, andezit, bazalt, ¢ort ve kiregtaslarindan olugmaktadir.
Sahada belirli alanlarda metamorfik kayaclarin ve kristalize kirectasi merceklerinin izlendigi ofiyolitik
karmasik iizerinde diskordan olarak iist Kretase yagh killi kirectas1, kirmizi kiregtagi, volkanik tif ve
kumtas1 ardalanmasindan olusan kalsitiirbiditler goriilmektedir.

Calisma alaninda yiizey volkanik kayaglar andezit, andezit porfiri, bazalt ve bunlar1 kesen yart derinlik
volkanik kayaglar diyabazlar bulunmaktadir. Cevherlesme bu yart derinlik kayaglarin kenar zonlarinda
olusan pigsme zonlarinda meydana gelmis olup, bunlarla beraber yaklasik D-B uzanima sahip pirit i¢eren
kuvars damarlari goriilmektedir. Bazalt ve andezit-andezitleri kesen diyabazlarin oldugu kesimlerde gelisen
kirik-gatlak sistemi igerisinde bakirla beraber altin, giimiis gibi degerli metaller gériillmektedir.

Anahtar Kelimeler: Altin-Bakir-Glimiis, Cevherlesme, Elmaseki, Jura, Susehri
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ABSTRACT

The study area is located in the southern zone of the Eastern Pontid Belt. The Eastern Pontid Tectonic
Union is Mesozoic-aged and mainly consists of Triassic-aged metamorphites. Jurassic-aged carbonated
calciturbidites were settled on it by rifting. while upper Jurassic — lower Cretaceous aged carbonated rocks
came with the passive continental margin expansion on calciturbidites, ophiolites settled at the beginning
of the subduction (subduction) that took place in the early Jurassic period in the ongoing process. These
ophiolites contain arc and arc-front igneous rocks representing the early Jurassic (pre-Liassic) period, the
oldest volcanism of the Eastern Pontides. At the top there are volcanogenic and sedimentary units after the
continental collision.

These rocks, which outcrop in a very narrow area, are Mesozoic old and marble levels can be seen in them.
Again, complexities consisting of granite, syenite andesite and basalts, as well as schist, phyllite and
metavolcanite are observed in this unit. These rocks, called Giimiishane Granite, are observed in a very
narrow area in the field. Jurassic-aged andesite, basalt lava and pyroclastics are discordantly observed on
Permocarboniferous granitic and metamorphic rocks, which are characteristic with their pink colors and
coarse orthoses. The upper Jurassic-lower Cretaceous aged massive limestones, which harmoniously come
on top of the volcanic rocks traced in very narrow areas in the Kelkit Creek Valley, form high hills with
their light gray colors in the terrain and topography. On the massive limestones, which are dolomitic in
places and slightly crystallized in places, the ophiolitic complex of the Lower Cretaceous age is followed,
which usually outcrops in the southern parts of the study area. Along a KB-GD oriented fracture zone.

In the study area, there are surface volcanic rocks andesite, andesite porphyry, basalt and semi-depth
volcanic rocks diabases that cut them. Mineralization occurred in the baking zones formed in the edge
zones of these half-depth rocks, and quartz veins containing pyrite with an approximate D-B extension are
observed along with them. Basalt and andesite-precious metals such as gold, silver along with copper are
seen in the fracture-fracture system that develops in sections where there are diabases that cut andesites.

Keywords: Copper-Gold-Silver, Diamond, Jurassic, Mineralization, Susehri
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Tirkiye'nin kuzeybatisindaki Marmara Bolgesi, farkli iklim ve bitki ortiisii bolgeleri arasindaki konumu ve
uzun yerlesim tarihi nedeniyle iklim degisikliklerine ve antropojenik etkilere yanit olarak bitki Ortiisii
gegmisini incelemek igin egsiz bir firsat sunmaktadir. Bolgedeki en biiyiik gol olan iznik Gélii'nde yapilan
jeokimyasal ve mineralojik incelemeler, iklim olaylarina dayali gl seviyesi degisimleri kaydedilmistir.
Ayrica, Geg Pleyistosen'den Orta Holosen'e kadar olan dénemi kapsayan palinofloralarda tanimlanmustir.
Arastirmaci palinolojik bulgulara gére, iznik bolgesindeki bitki drtiisiiniin genel olarak; (a) kuru ve soguk
iklim kosullarini gosteren buzul ve stadialler sirasinda bozkir, (b) daha 1liman ve nemli iklim kosullarin
gosteren “interstadial” sirasinda orman-bozkir ve (c) sicak ve nemli iklim kosullarim gésteren buzularasi
sirasinda mese agirlikli mezik orman arasinda degistigini ortaya belirlenmistir. Bitki ortiisii
degisiklikleriyle yansitilan hizli iklim degisiklikleri, Dansgaard-Oeschger (DO) olaylari, Son Buzul
Maksimumu “Last Glacial Maksimum” ve Geng Drayas “Younger Dryas” ile iligkilendirilmistir.

Bu calismada, Miebach vd. (2016) tarafindan tanimlanmis sporomorf sayimlari ve tanimlamalari ilk kez
Birlikte Varolus Yaklagimi “Coexistence Approach” analizi yonteminde kullanarak, hesaplanan yillik
ortalama sicaklik “MAT”, ortalama en soguk ay sicakligi “CMT” ve ortalama yillik yagis miktar1 “MAP”
sayisal iklimsel verilerine dayali iklimsel yorumlamalar gergeklestirilmistir. Bu veriler paleovejetasyon
veriler ile kargilagtirnlmistir. Bu yontem ile Dansgaard-Oeschger (DO) olaylari, Son Buzul Maksimumu
“Last Glacial Maksimum” ve Geng Drayas “Younger Dryas” sirasinda, iklim kosullarina nicel bir yorum
getirilmigtir. Buzullar aras1 donemlerde sicaklik dalgalanmalari ile tanimlanan DO iklim olaylar1 sayisal
iklim verilerinde de ani yiikselme kademeli diisme ve bu dalgalanma siirecinde yagis miktarinda ani
degisimler belirlenmistir. Bulgularimiza gére Son Buzul Maksimumu “Last Glacial Maksimum” siirecinde
MAT degerlerinin alt sinirinin 5°C ve CMT degerinin alt sinirinin -12 °C’ye kadar diistiigii belirlenmistir.
Ayrica yillik ortalama yagis miktarinin alt sinir1 300mm kadar diismiistiir. Bu bulgular bu iklimsel siireci
icin tanimlanana serin ve kurak iklim kosullar1 ile uyumlu oldugu gbzlenmistir. Geng Drayas “Younger
Dryas” siirecinde Son Buzul Maksimumu siireci kadar diisiik olmayan ancak yine de diisitk MAT (alt sinir1
6°C) ve CMT (alt sinir1 -7,5°C) sicaklik degerleri hesaplanmuistir.

Bu galisma 124Y 130’ nolu TUBITAK projesi tarafindan desteklenmektedir.

Anahtar Kelimeler: Birlikte Varolus Yaklasimi, Holosen, Iznik Gélii, Palinoloji
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CLIMATIC ASSESSMENTS BASED ON NUMERICAL DATA IN THE
QUATERNARY OF TURKIYE: THE CASE STUDY OF IZNIK LAKE, NW-
TURKIYE

Melisa Sahin®, Mine Sezgiil Kayseri Ozer® _
8Dokuz Eyliil University, Institute of Marine Sciences and Technology, Izmir, Tiirkiye
(sezgul.kayseri@deu.edu.tr)

ABSTRACT

The Marmara Region in north-western Terkiye offers a unique opportunity to study vegetation history in
response to climatic changes and anthropogenic impacts due to its location between different climatic and
vegetation zones and its long settlement history. Geochemical and mineralogical investigations of Lake
Iznik, the largest lake in the region, have recorded lake level changes in response to climatic events. In
addition, palynoflora covering the period from the Late Pleistocene to the Middle Holocene were identified.
According to the palynological findings, the authors determined that the vegetation cover in the Iznik region
generally varied between (a) steppe during glaciations and stadials, indicating dry and cold climatic
conditions, (b) forest-steppe during interstadials, indicating milder and more humid climatic conditions,
and (c) oak-dominated mesic forest during interglacials, indicating warm and humid climatic conditions.
Rapid climate changes reflected by vegetation changes have been associated with Dansgaard-Oeschger
(DO) events, the Last Glacial Maximum and the Younger Dryas.

In this study, the sporomorph counts and descriptions defined by Miebach et al. (2016) were used for the
first time in the ‘Coexistence Approach’ analysis method, and climatic interpretations were carried out
based on the calculated annual mean temperature ‘MAT’, mean annual coldest month temperature ‘CMT’
and mean annual precipitation ‘MAP’ numerical climatic data. These data were compared with
palaeovegetation results. With this method, a quantitative interpretation of the climatic conditions during
the Dansgaard-Oeschger (DO) events, the Last Glacial Maximum and the Younger Dryas was made. DO
climate events, which are defined by temperature fluctuations during the interglacial periods, were also
identified in the numerical climate data as sudden rise, gradual fall and sudden changes in the amount of
precipitation during this fluctuation periods. According to our findings, it was determined that the lower
limit of MAT values decreased to 5°C and the lower limit of CMT value decreased to -12°C during the Last
Glacial Maximum. In addition, the lower limit of the annual average precipitation amount decreased up to
300 mm. These findings are consistent with the cool and arid climate conditions defined for this climatic
period. During the Younger Dryas, MAT (lower limit 6°C) and CMT (lower limit -7.5°C) temperature values
were calculated, which were not as low as the Last Glacial Maximum but still low.

This study is supported by TUBITAK project number 124Y130.

Keywords: Coexistence Approach, Holocene, Lake fznik, Palynology
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