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ONSOZ

Sedimantoloji Calisma Grubu (SCG), Tiirkiye’nin gesitli {iniversiteleri, kamu kurumlari
ve aragtirma kuruluglarindan bilim insanlarini bir araya getiren bir bilimsel platformdur.
SCG’nin temel amaci; sedimantoloji aragtirmalarimi tesvik etmek, meslektaglar arasinda
iletisim ve is birligini giiclendirmek, sedimantoloji egitimi ve uygulamalarini gelistirmek,
mesleki sorunlar belirleyip ¢6zliim yollar1 dnermek, ayrica yeni teknik ve bilimsel gelismeleri

paylasmaktir.

1987 yilinda etkinliklerine baslayan Sedimantoloji Caligma Grubu (SCG), 2015 yili
itibariyle faaliyetlerine hiz kazandirmistir. Yeni donem c¢alistaylart Denizli’de yapilan SCG
2015 “Uluslararasi Traverten ve Tufa Calistay1” ile baglamis Eskisehir (SCG 2016), Rize (SCG
2017), Sakarya (SCG 2018), Elazig’da (SCG 2019), Balikesir’de (2020), Burdur-Salda’da
(2022), Trabzon’da (2022), istanbul’da (2023) ve Tunceli’de (2024) yapilan calistaylarla
devam etmistir. Burdur-Salda’da yapilan toplantida SCG 2022 Calistayi’nin “Diinya’dan
Mars’a Bir Pencere” konu basligi (ana temasi) altinda 5-7 Haziran 2022 tarihleri arasinda
Uluslararas1 Katilimli olarak kiiresel ve evrensel olarak onemli bir yere sahip Salda’da, Cevre,
Sehircilik ve Iklim Degisikligi Bakanligi Tabiat Varliklarmi Koruma Genel Miidiirii destegi ile
gerceklestirilmistir. Ulkemizin farkli bolgelerinde ve farkli sedimantolojik temalariyla devam
eden galistaylarin sonuncusu Izmir’de Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi
Enstitiisii ev sahipliginde “Denizel Depolanma Alanlar1 ve iklim Degisikligi” temas1 ile
gerceklestirilmistir. Calistayimiza davetli konusmaci olarak Dr. Denizhan VARDAR ve
Mirostaw SLOWAKIEWICZ sunumlariyla katki koymuslardir. Calistay’da sirasiyla iki giin
sunumlar yapilmis, ardindan Izmir-Karaburun Yarimada’smin jeolojisi incelemek amagl ve
[zmir Korfezi deniz turu ile Izmir kentinin arkeolojik kayitlara dayali tarihini gorebildigimiz,

[zmir-Yesilova ve Yassitepe Hoyiiklerine sosyal gezi diizenlenmistir.

Calistayin diizenlenmesinde katkilar1 olan basta Dokuz Eyliil Universitesi, Izmir
Biiytiksehir Belediyesi, Tiirkiye Petrolleri Anonim Ortakligi ve TMMOB Jeoloji Miihendisligi
Odasina olmak tizere biitiin destekg¢ilerimize, calistayimiza gerek bildiri sunarak gerekse
dinleyici olarak katilan arastirmacilara ve bildiri 6zetlerini degerlendiren Bilim Kurulu

Uyeleri’ne tesekkiir ederiz.

Prof. Dr. Mine Sezgiil KAYSERI OZER
SCG 2020 Calistay1 Diizenleme Kurulu Adina



PREFACE

The Sedimentology Working Group (SWGQ) is a scientific platform that brings together
scientists from various universities, public institutions, and research organizations across
Tirkiye. The main objectives of the SWG are to promote sedimentological research, strengthen
communication and collaboration among colleagues, enhance sedimentology education and
practice, identify and address professional challenges, and share new technical and scientific

developments.

Established in 1987, the Sedimentology Working Group (SWGQG) has accelerated its
activities since 2015. The new series of workshops began with the SWG 2015 “International
Travertine and Tufa Workshop” held in Denizli, and continued with workshops organized in
Eskisehir (SWG 2016), Rize (SWG 2017), Sakarya (SWG 2018), Elazig (SWG 2019), Balikesir
(2020), Burdur—Salda (2022), Trabzon (2022), Istanbul (2023), and Tunceli (2024). At the
meeting held in Burdur—Salda, the SWG 2022 Workshop, with the main theme “A Window
from Earth to Mars,” was organized between 5—7 June 2022 as an international event at Salda,
a site of global and universal importance, with the support of the General Directorate for the
Protection of Natural Assets, Ministry of Environment, Urbanization and Climate Change.
Continuing in different regions of Tiirkiye and with various sedimentological themes, the most
recent workshop was hosted in Izmir by Dokuz Eyliil University, Institute of Marine Sciences
and Technology, under the theme “Marine Depositional Environments and Climate Change.”
Invited speakers Dr. Denizhan VARDAR and Dr. Mirostaw SLOWAKIEWICZ contributed to
the event with their presentations. The workshop included two days of scientific presentations,
followed by a field excursion to study the geology of the Izmir—Karaburun Peninsula, a marine
tour of Izmir Bay, and a social visit to the Yesilova and Yassitepe Hoyiiks, where participants

had the opportunity to observe Izmir’s history based on archaeological records.

We would like to express our sincere appreciation to Dokuz Eyliil University, izmir
Metropolitan Municipality, Tiirkiye Petrolleri Anonim Ortaklig1 (TPAO), and the Chamber of
Geological Engineers of TMMOB, as well as to all our supporters, researchers who participated

as presenters or listeners, and the Scientific Committee Members who evaluated the abstracts.

Prof. Dr. Mine Sezgiil KAYSERI OZER
On behalf of the Organizing Committee of SCG 2020 Workshop
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Denizel ¢okelim sistemlerinin morfolojik ve stratigrafik 6zelliklerinin anlasilmasi, giiniimiizde yiiksek
¢oziiniirliiklii jeofizik veri setlerinin kullanimini daha 6nemli hale getirmistir. Ornegin ¢ok 1s1nl1 batimetri
(MBES), yanal taramal1 sonar (side-scan sonar) ve s1g sismik yansima (sub-bottom profiler) gibi yontemler;
sediman birimlerinin dagilimi, ¢okelme ortamlarinin simiflandirilmasi, gdmiilii yapisal sinirlarin ortaya
cikarilmasi ve tabakalar arasi iligkilerin belirlenmesinde 6nemli bir yer tutar. Bu yontemlerle, deniz
tabanindaki transgresif ve regresif yiizeyler, gomiilii paleo kanal sistemleri, gémiilii paleoyiizeyler ve buzul
kaynakl1 morfolojik yapilar detayli bicimde tespit edilebilmektedir. Ayn1 zamanda, bu veriler kullanilarak
yatay ve diisey diizlemlerde sediman taginim yollar1 ve siirecleri hakkinda da bilgi edinilebilmektedir. Uzun
streli iklim degisimleri, c¢okelme ortamlarinda tabakalanma diizeni, fasiyes gecisleri ve taban
topografyasinda belirgin doniisiimlere neden olmaktadir. Bu c¢evresel etkilerin jeofizik verilerdeki
izdiistimleri ¢ogunlukla zamanla dogrudan baglantili olmasa da yapisal ve geometrik 6zellikler iizerinden
tanimlanabilir. Ancak bu degisimlerin zamansal baglamda anlamlandirilmasi, yalnizca jeolojik yaslandirma
teknikleri (6rnegin radyokarbon tarihleme, optik uyarimli liiminesans — OSL ve tefra korelasyonu) ile
miimkiin hale gelmektedir. Bu yontemlerin jeofiziksel analizlerle iligskilendirilmesi, ¢cokelme sistemlerinin
evrimini kronolojik olarak degerlendirebilmek agisindan kritik O6neme sahiptir. Disiplinler arasi
yaklagimlar, 6zellikle erigimi zor alanlarda 6rnegin kutup bolgelerinde; buzul siireglerinin, deniz seviyesi
salimimlarinin ve ge¢ Holosen iklim degisimlerinin anlagilmasi i¢in vazgecilmezdir. Buzul dncesi, buzul
kenar1 ve buzul alt1 siireclerin biraktig1 morfolojik ve stratigrafik izlerin yorumlanmasi, farkli bilim
dallarinin ortak galigsmalar1 sayesinde daha kapsamli bir sekilde yapilabilmektedir. Boylece, denizel
¢okelme sistemlerinin gelisimi ve bu sistemler tizerindeki ¢evresel etkiler, ¢ok boyutlu ve derinlemesine
bir perspektifle ortaya konabilmektedir.

Anahtar Kelimeler: Denizel ¢okelme sistemleri, Yiiksek ¢oziiniirliiklii jeofizik yontemler, Stratigrafik ve
morfolojik analiz, Sediman taginim siiregleri, Paleoyiizeylerin belirlenmesi
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LINKING GEOPHYSICS AND SEDIMENTOLOGY: AN INTERDISCIPLINARY
PERSPECTIVE ON MARINE DEPOSITIONAL SYSTEMS
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ABSTRACT

Understanding the morphological and stratigraphic characteristics of marine depositional systems
increasingly requires the use of high-resolution geophysical datasets. Techniques such as multibeam
bathymetry (MBES), side-scan sonar, and sub-bottom profiling play a crucial role in distinguishing
depositional environments, mapping sediment distribution, identifying buried surfaces, and revealing
stratigraphic relationships. These methods enable the identification of transgressive/regressive surfaces,
buried paleo-channels and surfaces, glacially derived morphological units, and sediment transport
pathways in both lateral and vertical spatial dimensions. Long-term and stable climate variations
significantly influence layering patterns, facies transitions, and seafloor morphology within marine
depositional environments. Although the geophysical expressions of these environmental changes can often
be recognized independently of direct chronological context, a temporal understanding of these features
requires integration with geological frameworks and dating techniques—such as radiocarbon dating,
optically stimulated luminescence (OSL), and tephra correlation. This integration is critically important
for constructing a chronological interpretation of depositional system evolution. Collaborative,
interdisciplinary approaches are particularly vital in challenging regions like the polar areas, where they
enhance our understanding of glacial dynamics, sea-level fluctuations, and Late Holocene climate
oscillations. The identification and interpretation of geomorphological and stratigraphic records related
to preglacial, ice-marginal, and subglacial processes become possible through such integrated studies.
Ultimately, this approach enables a more comprehensive and accurate reconstruction of the evolution of
marine depositional systems and their responses to environmental changes.

Keywords: Marine depositional systems, High-resolution geophysical methods, Stratigraphic and
morphological analysis, Sediment transport processes, Identification of paleosurfaces
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Anadolu’nun Jurasik florasi, kurakliga dayanikli ve nispeten termofil kozalakli bitkiler ile temsil
edilmektedir. Giimiishane-Akgakale ve Bayburt’ta kaydedilen Cheirolepidiaceae’li kiy1 ve egreltili nemli
ova bitki Ortiisii karigimi, aym zamanda Agathoxylon kayitlariyla kurak kogsullara adaptasyonun
gostergesidir. Erzurum—Oltu floralar1 da benzer bigimde Araucariaceae-Agathoxylon ornekleriyle
paleocografik olarak Orta—Geg Jurasik periyodu igin iklimsel farkliliklarini yansitmaktadir. Geg Kretase
palinoflorasi, Normapolles angiospermleri ve Pinaceae, Cedripites, Araucariaceac gibi kozalakl
taksonlarin baskin oldugu subtropikal ormanlarla temsil edilmistir. Egrelti sporlarinin bollugu sulak alan
ve kiy1 ormanlarini isaret ederken; Pinus ve Cedripites polenleri kurak i¢ kesim florasini géstermektedir.
Nallihan denizalt1 yelpazesi ¢okelleri, Anadolu’daki ilk Kampaniyen polen kayitlarini saglamaktadir. Geg
Kretase’de, Lavrasya ve Gondwana arasinda, Gondwana kara kiitlesine yakin konumlu, Tetis okyanusunda
izole adalar olarak, biiyiik/yliksek dag siralar1 olmadan sicak ve benzer iklim kosullarinda, kiiresel olarak
igne yaprakli ormanlari hakim oldugu bir vejetasyonu tanimlamaktadir. Cihanbeyli—Yeniceoba Havzasi
Kartal Formasyonu (ge¢ Kretase-Paleosen), kiyi-sulak alan ve aliivyal diizliiklere isaret eden karigik
subtropikal floray1 yansitmaktadir. Paleocografik olarak GD Anadolu’da (Geg¢ Kretase) Mardin-Mazidag-
Bozova formasyonlari, nannofosiller ve planktonik foraminiferler ile sicak ve nemli tropikal kosullar1 isaret
etmektedir. Paleosen sonu, Paleosen—Eosen Termal Maksimumu ile karakterizedir ve bu siire¢ boyunca
gerceklesen iklim degisimleri, Anadolu’nun paleoflorasi iizerinde belirgin etkiler yaratmistir. Bu dénemde
kiiresel sicakliklar yiiksek enlemlerde 10-12°C, ekvatoral bolgelerde ise 4-5°C artig gostermistir. Eosen,
Anadolu’nun Senozoyik tarihindeki en sicak siirecini temsil etmektedir. Yozgat—Cekerek For., Yozgat-
Sorgun (Yoncali For.), Corum-Amasya (Armutlu-Celtek For.) ve Corum-Bayat floralar1 tropikal
palmiyeler ve mangrov ormanlari ile dikkat cekmektedir. Orta Eosen iklim Optimumu (~40 Myr) kisa siireli
bir kiiresel 1sinma olay1 olarak kaydedilmis, ardindan tropikal-nemli kosullarin devami gozlenmistir.
“Coexistence Approach” analizleri MAT 13-22 °C ve MAP 1100-1500 mm degerleriyle bu paleoiklimi
desteklemektedir. Ge¢ Eosen’de Oi-1 buzullagsmasi ile birlikte sicaklik ve yagislarda belirgin diisiis
yaganmustir. Karabiik’teki Safranbolu, Soganli ve Akgapmar formasyonlari, evaporitik istif boyunca
tanimlanan polen florasi tropikal mangrov ormanlarindan subtropikal mezofitik topluluklara gegisi
belgelemektedir. Mudurnu—-Goyniik Hatildag kesiti (Kizilgay For.) denizel-tath su gegisli ¢okellerde
floristik ¢esitlilikteki azalmay1 ve iklimsel kuraklagsmayi gostermektedir. Oi-1 buzullagmasinin etkisiyle
kalici iklimsel soguma gézlenmistir. Cihanbeyli—Y eniceoba Acisuderesi For., stronsiyum izotop verileriyle
Priaboniyen—Rupeliyen donemine tarihlenmis olup, genis yaprakli angiospermler ile otsu floralarin
varligini yansitmaktadir. Nigde—Ulukisla Kabaktepe For. evaporitleri, nemli subtropikal kosullar altinda
birikmis ancak aralikli kurak donemleri de kaydetmistir. Bu donemde Asya kokenli Fupingopollenites
polenlerinin  varligi, Anadolu’'nun Paleojen boyunca biyocografik bir go¢ koridoru roliinii
giiclendirmektedir. Tiirkiye nin Jurasik’ten Erken Oligosen’e kadar uzanan floristik ve palinolojik kayitlari,
kiiresel iklim dalgalanmalarinin Anadolu ekosistemleri iizerindeki etkilerini yiiksek ¢oziiniirliikle ortaya
koymaktadir. Nallihan, Hatildag, Cihanbeyli-Yeniceoba, Bolu-Karabiik, Nigde—Ulukisla, Mudurnu—
Goyniik, Mardin-Mazidag, Corum, Yozgat, Erzurum-Oltu, Canakkale-Sevketiye, Bayburt ve Giimiishane
gibi alanlardan elde edilen veriler, tropikal sera kosullarindan daha serin ve mevsimsel subtropikal iklimlere
gecisi belgelemekte ve Anadolu’nun paleobiyocografik agidan stratejik dnemini vurgulamaktadir.

Anahtar Kelimeler: Jurasik, Kretase, Eosen, Flora, Paleoiklim
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ABSTRACT

The Jurassic flora of Anatolia is represented by drought-tolerant and relatively thermophilic conifers. The
Cheirolepidiaceae-bearing coastal and fern-rich humid lowland vegetation documented in Giimiishane—
Akgakale and Bayburt, together with Agathoxylon records, indicates adaptation to arid conditions. The
Erzurum-Oltu floras similarly reflect palaeogeographic climatic differences for the Middle-Late Jurassic
through Araucariaceae-Agathoxylon occurrences. The Late Cretaceous palynoflora is represented by
subtropical forests dominated by Normapolles angiosperms and coniferous taxa such as Pinaceae, Cedripites,
and Araucariaceae. The abundance of fern spores indicates wetlands and coastal forests, whereas Pinus and
Cedpripites pollen represent arid inland floras. The Nallthan submarine fan deposits provide the earliest
Campanian pollen records in Anatolia. In the Late Cretaceous, positioned between Laurasia and Gondwana, as
isolated islands within the Tethys Ocean close to the Gondwanan landmass, in the absence of large/high
mountain ranges and under warm and uniform climatic conditions, a vegetation globally dominated by
coniferous forests is defined. The Cihanbeyli—Yeniceoba Basin Kartal Formation (Late Cretaceous—Paleocene)
reflects a mixed subtropical flora indicative of coastal-wetland and alluvial plain environments.
Palaeogeographically, in SE Anatolia (Late Cretaceous), the Mardin—Mazidag—Bozova Fm., with nannofossils
and planktonic foraminifera, indicates hot and humid tropical conditions. The end of the Paleocene is
characterised by the Paleocene-Eocene Thermal Maximum (PETM), during which climatic changes created
pronounced effects on the paleoflora of Anatolia. During this period, global temperatures increased by 10—72°C
at high latitudes and by 4-5°C in equatorial regions. The Eocene represents the warmest phase in the Cenozoic
history of Anatolia. The Yozgat—Cekerek Fm., Yozgat—Sorgun (Yoncali Fm.), Corum—Amasya (Armutlu—Celtek
Fm.), and Corum—Bayat floras are notable for their tropical palms and mangrove forests. The Middle Eocene
Climatic Optimum (~40 Ma) is recorded as a short-lived global warming event, followed by the persistence of
tropical-humid conditions. “Coexistence Approach” analyses, with MAT values of 13—22°C and MAP values of
1100-1500 mm, support this paleoclimate reconstruction. In the Late Eocene, with the Oi-1 glaciation, a marked
decrease in temperature and precipitation occurred. In Karabiik, the Safranbolu, Soganl, and Ak¢apimar
formations, through pollen floras identified within evaporitic successions, record the transition from tropical
mangrove forests to subtropical mesophytic communities. The Mudurnu—Goyniik Hatildag section (Kizilgay Fm.)
demonstrates a reduction in floristic diversity and climatic aridification within marine—freshwater transitional
deposits. Permanent climatic cooling is observed as a consequence of the Oi-1 glaciation. Cihanbeyli-Yeniceoba
Acisuderesi Fm., dated to the Priabonian—Rupelian by strontium isotope data, reflects the presence of broad-
leaved angiosperms and herbaceous floras. The Nigde—Ulukisla Kabaktepe Fm. evaporites accumulated under
humid subtropical conditions but also recorded intermittent arid intervals. During this time, the occurrence of
Asian-derived Fupingopollenites pollen strengthens the role of Anatolia as a biogeographic migration corridor
throughout the Paleogene. The floristic and palynological records of Tiirkiye, extending from the Jurassic to the
Early Oligocene, reveal with high resolution the impact of global climatic oscillations on Anatolian ecosystems.
Data from Nallihan, Hatildag, Cihanbeyli-Yeniceoba, Bolu—Karabiik, Nigde—Ulukisla, Mudurnu—Géyniik,
Mardin-Mazidag, Corum, Yozgat, Erzurum—Oltu, Canakkale—Sevketiye, Bayburt, and Giimiishane document the
transition from tropical greenhouse conditions to cooler and more seasonal subtropical climates, underscoring
the strategic paleobiogeographic importance of Anatolia.

Keywords: Jurassic, Cretaceous, Eocene, Flora, Paleoclimate
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Anatolid-Torid kugaginda Bati Anadolu’da Erken ve Orta Triyas formasyonlari ¢ok sinirl temsil edilir.
Bunlardan en 6nemli biri de Karaburun Yarimadasinda tanimlanmis Gerence Formasyonu’dur. Formasyon
en iyi sekilde Germeyan ve Ildir koyleri ¢evresinde Halkapinar deresi, Narlicak mevkii ve Alandere tip
kesitlerinde gozlenmektedir. Bu ii¢ tip kesitte de Gerence Formasyonu Orta Karbonifer yasl Alandere
Formasyonu'nu stratigrafik uyumsuz olarak Ortmektedir. Formasyon, Orta-Ge¢ Triyas Platform
karbonatlar1 tarafindan uyumlu olarak iistlenir.

Halkapinar tip kesidi, Bivalviali derin deniz kenari ¢amurtaglari, diizgiin, orta-kalin katmanli mikritik
kiregtaslari, ince katmali kirmizi-pembe derin denizel mikritik kiregtaglari, kirmizi radyolaryali ¢ortler ve
camurtaslari, orta-kalin katmanli ¢ortlii mikritik kirectaglart ve en istte yesil agik yesil kum, ¢akil arakatkili
camurtasi diizeylerinden olusur. Narlicak tip kesidi altta algli s1g denizel kirectaslari, gamur ara katmanli
derin deniz kenar1 kiregtaslari, camur ara katkili radyolaryali derin deniz kenar1 kiregtaglari, radyolaryali
camur arakatmanli kirmizi ¢ortler, yesil ¢camur arakatkili kirmizi ammonitli ¢gamurtaslari ve en istte
cakiltagi ara katmanli kum ara katki ve katmanli pembe kiregtasi ara katmanli gamurtasi diizeyleriyle temsil
edilir. Alandere tip kesiti alttan iiste mikritik kirectast ara katkili yesil ¢amurtaglari, ¢camur ara katmanl
kirmiz1 ¢ortler, yanal yonde pelajik bivalviali yesil seyllere degisebilen kalin kirmizi ammonitli kiregtast
mercekleri iceren cakiltast arakatkili, kumlu camurtaglarindan yapilidir.

Gerence Formasyonu her {i¢ tip kesitinde de derin deniz kenar1 ¢okelleriyle dogrudan temeli orter ve iiste
dogru ¢ok sayida derinlesme siglagsma salinimlar1 gosterir. Formasyon iiste dogru siglagmaya baglar ve iist
diizeyler gerek temelden gerekse formasyonun kendi diizeylerinden tiireme olusuk i¢i cakillar igerir. Bu
Ozellikler formasyonun ani ve hizli ¢ékmelerle olusmus, agilmaya bagli bir tektonik ortamda olustugunu
diisiindiiriir. Bu durum, Bat1 ve Orta Anatolid-Toridlerde yaygin olan Paleozoyik sonu uyumsuzlugundan
sonra ilk agilmanin Erken?-Orta Triyas’ta bagladigini gosterir ve Neotetis okyanusunun agilmasiyla
iligkilendirilebilir.

Anahtar Kelimeler: Derin deniz, Gerence Formasyonu, Neotetis, Triyas, riftlesme
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STRATIGRAPHY AND SEDIMENTOLOGICAL CHARACTERISTICS OF THE
TRIASSIC GERENCE FORMATION: TECTONIC IMPLICATIONS

Ismail Isintek
Dokuz Eyliil University, Engineering Faculty, Department of Geological Engineering, Tinaztepe Campus,
Buca, Izmir
(ismail.isintek@deu.edu.tr)

ABSTRACT

In western Anatolia, the Early and Middle Triassic successions of the Tauride-Anatolide Belt have limited
outcrops. One of the most important of those outcrops is the Gerence Formation, defined in Karaburun
Peninsula. Type sections of the formation are observed in Halkapinar stream around Germeyan and Ildir
villages, Narlicak and Alandere locations. Along all these type sections, the Gerence Formation
unconformably overlies the Middle Carboniferous Alandere Formation and is overlien by the Middle-Late
Triassic platform carbonates.

In Halkapwmar type section, the Gerence Formation, from bottom to top, consists of Bivalvia bearing deep
sea margin mudstones, medium-thick layered micritic limestones, thin layered red-pink deep sea micritic
limestones, red radiolarian cherts and mudstones, medium-thick layered cherty micritic limestones, and
green-light green mudstone layers with sand and gravel intercalations. Narlicak type section is represented
by algal shallow marine limestones at the bottom, deep sea margin limestones with mud interlayers,
radiolarian deep sea margin limestones with mud interlayers, radiolarian red cherts with mud interlayers,
red, ammonite bearing mudstones with green mud, and at the top mudstone layers with sand, gravel, and
pink limestone interlayers. The Alandere type section is composed, from bottom to top, of green mudstones
with micritic limestone intercalations, red chert layers with mud interlayers, sandy mudstones with
conglomerate interlayers and thick red ammonite bearing limestone lenses that pass laterally into pelagic
bivalvia bearing green shale layers.

The Gerence Formation directly covers the basement with deep sea margin sediments in all these three
type sections and shows numerous deepening-shallowing oscillations upward. The deposition environment
starts to become shallower upward, and in the upper parts, the formation contains intraformational pebbles
derived from the basement and/or its own layers. These characteristics suggest that the Gerence Formation
deposited in an extensional tectonic environment formed by sudden and rapid subsidences. This suggests
that in the western and central Tauride-Anatolide Belt, the initial extension following the end-Paleozoic
unconformity began in Early?-Middle Triassic and may be associated with the opening of the Neotethyan
Ocean.

Keywords: Deep sea, Gerence Formation, Neotethys, Triassic, rifting
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Kuvaterner’den giiniimiize uzanan siirecte, Anadolu'nun karmasik iklimsel ge¢misini ve buna bagl olarak
vejetasyonda meydana gelen degisimleri anlamaya yonelik birgok paleoiklimsel ve palinolojik ¢alisma
gerceklestirilmistir. Bu ¢aligmalar, bolgenin iklimsel evrimini aydinlatmak adina 6nemli katkilar sunarken,
farkli yontemlerle elde edilen verilerin karsilagtirmali olarak degerlendirilmesi, bolgesel iklim degisimlerini
ayrintili bicimde ortaya konmasina olanak saglamaktadir. Bu kapsamda sunulan bu ¢alisma da, fosil polen
verilerine dayali olarak Birlikte Varolus Yontemi (Coexistence Approach; CoA) ile sayisal iklim
parametrelerinin hesaplanmasi yoluyla Anadolu’da Kuvaterner doneminde yasanan iklim degisimlerini
kantitatif diizeyde incelemeyi amaglamaktadir. Samsun (MD-725-25 sondaj logu), Bursa-iznik Gélii ve
Afyonkarahisar-Karamik Batakligi olmak iizere Gi¢ farkli lokasyonda yiiriitiilen analizlerde ortalama y1llik
sicaklik (MAT), en soguk ay sicakligi (CMT) ve yillik ortalama yagis (MAP) gibi iklim parametreleri ile
bolgelere ait iklim profiller olusturulmustur.

Son Buzul Maksimumu (SBM), Dansgaard-Oeschger ve Heinrich olaylari, Younger Dryas, 4.2 ka olayt,
Roma Sicak Donemi ve Orta Cag iklim Anomalisi gibi kiiresel iklim olaylarmin Anadolu’daki etkileri;
Samsun (MD-725-25 sondaj logu), Bursa-iznik Gélii ve Afyonkarahisar-Karamik Batakligina ait iklim
profilleri iizerinden incelenmistir. SBM doneminde, Samsun 1liman ve nemli kosullart yansitan MAT 13,6—
12,5°C ve MAP 947,5-815,5 mm degerleriyle &ne gikarken; Iznik Gélii daha soguk (MAT 14-10,6 °C,
CMT 1,4 ile -1 °C) ve kurak (MAP 1131-700 mm) bir iklimi, Karamik Bataklig1 ise gérece yiiksek
sicakliklarla (MAT 14,1-16,5 °C) birlikte zaman zaman azalan yagis miktarlarim1 (MAP 1177-707 mm)
temsil etmistir. CoA yontemiyle elde edilen bu iklim verileri, gesitli iklim olaylarinda benzer iklimsel
salinimlarin gézlendigini ve bu salinimlarin bir 6rnegi olan SBM siirecinde paleoiklim kosullarinin iig
lokasyonda farkli siddetlerde etkili oldugunu ortaya koymaktadir. Anadolu’daki diger paleoiklimsel ve
vejetasyonel verilerle karsilagtirmali olarak yapilan degerlendirmeler sonucunda, iklim ve ¢evre
dinamikleri agisindan benzerlikler ve farkliliklar belirlenmis; bu farklarin olasi nedenleri ¢evresel,
jeomorfolojik ve topografik etkenler ¢ergevesinde tartisilmigtir. Bu ¢alisma, Kuvaterner siiresince yaganan
iklim dalgalanmalarinin yerel ve bdlgesel ¢evresel etkilerini ortaya koyarak, Anadolu’nun iklimsel
gecmisine dair mekansal ve zamansal biitiinliigii olan 6zgiin bir bilimsel katki sunmaktadir.

Bu ¢aligma 124Y 130 nolu TUBITAK projesi tarafindan desteklenmistir.

Anahtar Kelimeler: Birlikte Varolus Yaklagimi, Dansgaard-Oeschger Olayi, Son Buzul Maksimumu,
Younger Dryas
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NUMERICAL CLIMATE RECONSTRUCTIONS OF THE QUATERNARY
PERIOD IN TURKIYE: PALYNOLOGICAL EVIDENCE FROM SAMSUN,
BURSA- IZNIK, AND AFYONKARAHISAR- KARAMIK MARSH

Melisa Sahin®, Mine Sezgiil Kayseri Ozer?
aDokuz Eyliil University, Institute of Marine Sciences and Technology, 35430 Bal¢ova-Izmir, Tiirkiye
(melisa.sahiin01@gmail.com)

ABSTRACT

From the Quaternary to the present, numerous palaeoclimatic and palynological studies have been
conducted to understand the complex climatic history of Anatolia and the associated changes in vegetation.
These studies have significantly contributed to illuminating the region's climatic evolution, and the
comparative evaluation of data obtained through various methods has enabled a more detailed
understanding of regional climate changes. In this context, the present study aims to quantitatively
investigate climate changes in Anatolia during the Quaternary period through the calculation of numerical
climate parameters using the Coexistence Approach (CoA) based on fossil pollen data. Climate profiles for
three different locations—Samsun (MD-725-25 core), Bursa- Lake Iznik, and Afyonkarahisar-Karamik
Marsh were established by analysing climate parameters such as mean annual temperature (MAT), coldest
month temperature (CMT), and mean annual precipitation (MAP).

The impacts of global climatic events such as the Last Glacial Maximum (LGM), Dansgaard-Oeschger and
Heinrich events, Younger Dryas, the 4.2 ka event, the Roman Warm Period, and the Medieval Climate
Anomaly on Anatolia were examined through the climate profiles of Samsun, Lake Iznik, and Karamik
Marsh. During the LGM, Samsun stood out with temperate and humid conditions, reflected by MAT values
of 13.6-12.5 °Cand MAP values of 947.5-815.5 mm. In contrast, Lake Iznik represented a colder (MAT
14-10.6 °C CMT between 1.4 and -1 °¢ and drier climate (MAP 1131-700 mm), while Karamik Marsh
indicated relatively higher temperatures (MAT 14.1-16.5 °() accompanied by periods of decreased
precipitation (MAP 1177-707 mm).According to the climate data obtained using the CoA method, similar
climatic oscillations were observed across various climatic events. The LGM, as one example of these
oscillations, revealed that palaeoclimatic conditions affected the three locations with varying intensities.
Comparative analyses with other palaeoclimatic and vegetation records from Anatolia highlighted both
similarities and differences in climate and environmental dynamics, and these differences were discussed
in the context of environmental, geomorphological, and topographical factors. This study offers a unique
scientific contribution by revealing the local and regional environmental impacts of climate fluctuations
throughout the Quaternary, providing a spatially and temporally coherent understanding of Anatolia’s
climatic past.

This study was supported by the TUBITAK project numbered 124Y130.

Keywords: Coexistence Approach, Dansgaard-Oeschger Events, Last Glacial Maximum, Younger Dryas
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Bu calisma, Antarktika’daki Livingston Adasi’nin Hurd Yarimadasi’nda yer alan buzsuz alanlardaki
karasal sedimanlarin petrografik 6zelliklerini ortaya koymaktadir. Yiizey sediman ornekleri (yaklasik 5 cm
derinlikte), aciga ¢ikmis ve buzullardan arinnmug akarsu sistemleri igerisinde yer alan menderes kiyilari,
tagkin ovalari, akarsu yataklar1 ile bunlarla iliskili lagiinel/kiy1 golii ortamlarindan alinmislardir. Hem
Taramal1 Elektron Mikroskobu (SEM), petrografik hem de jeokimyasal yontemlerle gerceklestirilen detayli
analizler, sediman bilesimine 6nemli katki saglayan kiil bilesenlerinin varligini ortaya koymustur.

Tanimlanan kiil bilesenleri, ayirt edici 6zellikler biitiinii sergilemektedir. Bilesenlerde yapilan petrografik
gozlemler; cogunlukla koseli ile yar1 kdseli arasinda degisen parga morfolojilerinin, diizensiz cam pargalari,
blok seklindeki bilesenler ve sivri uglu formlar bigiminde ortaya ¢iktigini gdstermistir. Bu pargaciklar,
genellikle belirgin bosluklu ve iyi gelismis konkoidal kiriklar sergilemekte olup, bu durum camsi
malzemede gevrek kirilmayi ve patlayict magmatik pargalanmayi isaret etmektedir. Ozellikle, yiizey
dokularinda aginma izlerinin dikkate deger sekilde bulunmamasi ve mekanik yipranmanin son derece sinirli
olmasi, bu kiil bilesenlerinin ¢okeldikten sonra ¢ok az tagindigini veya yeniden islenmedigini
diisiindiirmektedir. Ayrica, bu kiil bilesenlerinden olusan ¢okeller, genis bir boyut dagilimi ve zayif
derecelenme ile karakterize olup, bu durum birincil piroklastik diigme firlinleri veya yakin kaynakli kiil
akintilar1 ile uyumludur.

Sonug olarak, Hurd Yarimadasi’ndaki karasal sedimanter sistemin kaynak materyalinin, Kuvaterner yasl
volkanik birikimlerden tiireyen volkanik kiiller tarafindan onemli Ol¢iide etkilendigi yorumlanmistir.
Volkanik materyallerin siirekliligi, karasal sistemin sedimantolojik bilesimini belirgin bigimde
sekillendirmekte olup, gecmis volkanik aktivitelere ve Livingston Adas1t Hurd Yarimadasi’ndaki daha genis
6lgekli sedimanter dinamiklere iligkin dnemli bilgiler sunmaktadir.

Anahtar Kelimeler: Karasal ¢okeller, sedimanter petrografi, SEM, Livingston Island, Antarktika
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PYROCLASTIC SIGNATURES IN TERRESTRIAL SEDIMENTS OF HURD
PENINSULA, LIVINGSTON ISLAND, ANTARCTICA
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ABSTRACT

This study presents the petrographic characteristics of terrestrial sediments within the ice-free regions of
Hurd Peninsula, Livingston Island, Antarctica. Surface sediment samples (approximately 5 cm deep)
collected from diverse environments within the exposed, glacier-free fluvial systems, including point bars,
floodplains, riverbeds, and associated lagoonal/coastal lake settings. Detailed analyses, employing both
Scanning Electron Microscopy (SEM), petrography and geochemical properties revealed a significant and
previously underestimated contribution of ash components to the overall sediment composition.

The identified ash material consistently exhibited a distinct suite of characteristics. Observations revealed
predominantly angular to sub-angular particle morphologies, frequently presenting as irregular shards,
blocky fragments, and cuspate forms. These particles commonly displayed pronounced vesicularity and
well-developed conchoidal fractures, indicative of brittle failure in glassy material and explosive magmatic
fragmentation. Crucially, their surface textures showed a remarkable absence of abrasion marks and
negligible mechanical wear, suggesting limited post-depositional transport or reworking. Furthermore, the
overall assemblage of these ash components was characterized by a broad size distribution and poor
sorting, consistent with characteristic of primary pyroclastic fall deposits or proximal ash flows.

Consequently, the source material for the terrestrial sedimentary system on Hurd Peninsula is interpreted
to be significantly influenced by volcanic ash originating from these Quaternary volcanic deposits. The
continuous input of volcanic material demonstrably shapes the sedimentological composition of the
terrestrial system, and offers valuable insights into past volcanic activity, and broader sedimentary
dynamics within Hurd Peninsula, Livingston Island.

Keywords: Terrestrial sediments, sedimentary petrography, SEM, Livingston Island, Antarctica
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Urmia Golii, diinyanin ikinci en biiyiik hipersalin (agir1 tuzlu) gélii olup, Tiirk-iran Platosu’nun dogu
kesiminde (Kuzeybati fran) konumlanmaktadir. Ge¢ Kuvaterner’den itibaren gol, su seviyesinde dikkate
deger dalgalanmalar yasamig; bu dalgalanmalarin baslica nedeni olarak iklim degisikligine bagli siirekli bir
diisiis egilimi gosterilmistir. Urmia Go6lii teraslarinin tarihlendirilmesi, gecmis gol seviyesi degisimlerinin
ve gl hacmindeki degisiklerinin kronolojisine iliskin 6nemli veriler sunmakta; ayni zamanda bu
degisimlerin paleoklimatik kosullarla iliskisini ortaya koymaktadir. Bu baglamda, eski kiy1 ¢izgilerinin
kesin yiiksekliklerinin belirlenmesi ve gol seviyesi dalgalanmalarinin, teraslarda kaydedilmis golsel
tortullarda bulunan iklim gostergeleriyle kronolojik olarak eslestirilmesi esas alimmaktadir. Geg
Pleyistosen-Holosen donemine ait gol seviyesi degisimleri, gol ¢evresinde farkl yiikseltilerde bulunan 24
g0l teras1 aracihigiyla belgelenmistir. Bu teraslar; yiikselti, konum, morfoloji, fasiyes 6zellikleri, stratigrafi
ve fosil igerikleri agisindan farklilik gostermektedir. Tespit edilen baskin biyolojik tiirler arasinda
ostrakodlar, gastropodlar, bivalvler ve foraminiferler yer almakta olup; ostrakod, gastropod ve bivalvler
incelenen teraslarin neredeyse tamaminda gozlemlenirken, foraminiferlerin daha seyrek bulunmasi, farkli
donemlerdeki c¢evresel kosullarin (6rnegin tuzluluk veya sicaklik) degiskenlik gosterdigine isaret
etmektedir. Yirmi iki g6l terasindan elde edilen ostrakod ve gastropod kabuklarinin radyokarbon
tarihlendirmesi, yaklagik olarak 43 kyr BP ile 26 kyr BP arasindaki donemlere tarihlenmektedir. Elde edilen
veriler, sirastyla ~42 kyr BP, ~40 kyr BP, ~31 kyr BP ve ~26 kyr BP zaman dilimlerine karsilik gelen dort
ana transgresyon evresine isaret etmektedir. Bu evreler, Denizel izotop Evresi 3 (MIS 3) ile uyumlu bir
kronoloji ortaya koymaktadir. Bulgular, gol seviyesindeki uzun dénemli dalgalanmalarin esas olarak
iklimsel salimmlar tarafindan yonlendirildigini; ancak yerel Olgekteki tektonik faaliyetlerin de bu
degisimlere katki saglamus olabilir. S6z konusu etkilesim, Tiirk-iran Platosu’nun gegmis cevresel
dinamiklerine iligkin 6nemli bilimsel ¢ikarimlar sunmaktadir

Anahtar Kelimeler: Urmia Golii, Gol teraslari, radyokarbon tarihlemesi, Pleistosen, Gol seviyesindeki
dalgalanma
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URMIA LAKE (NW IRAN) LEVEL FLUCTUATIONS OVER THE PAST 43000
YEARS: INSIGHTS FROM GEOCHRONOLOGY OF LAKE TERRACES
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ABSTRACT

Urmia Lake, the second-largest hypersaline lake in the world, is located in the eastern part of the Turkish-
Iranian Plateau (NW Iran). Since the Late Quaternary, the lake has experienced significant fluctuations in
water level, including a continuous decline primarily attributed to climate change. Dating the terraces of
Urmia Lake provides valuable data on the chronology of past lake-level changes and variations in lake
volume while also offering insights into their relationship with paleoclimate changes. This is achieved by
determining the precise altitudes of past shorelines and establishing a chronological alignment between
lake-level fluctuations and climate proxies found in the lacustrine sediments recorded in the terraces. The
late Pleistocene-Holocene Lake level variations are documented through 24 lake terraces located at
different elevations around the lake. These terraces vary in altitude, location, morphology, facies,
stratigraphy, and fossil content. Dominant species identified in the lake terraces include ostracods,
gastropods, bivalves, and foraminifera. While ostracods, gastropods, and bivalves are present in nearly all
the studied terraces, foraminifera are less frequent, suggesting varying environmental conditions, such as
salinity or temperature, across different periods. Radiocarbon dating of shells (ostracods and gastropods)
from 22 lake terraces yields ages between ~43 kyr BP and ~26 kyr BP. These results indicate four major
transgression phases at ~42 kyr BP, ~40 kyr BP, ~31 kyr BP, and ~26 kyr BP, corresponding to MIS 3.
The findings suggest that long-term fluctuations in lake levels were mainly driven by climate oscillations,
although local tectonic activities may have also affected these changes. This interplay provides key insights
into past environmental dynamics of the Turkish-lranian Plateau.

Keywords: Urmia Lake, Lake terraces, radiocarbon dating, Pleistocene, Lake level fluctuation
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GEC BUZUL DONEMINDEN GUNUMUZE AMIK GOLU’NDE TATLI SU
OSTRAKODLARI
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“Holosen Boyunca Yasanan iklim Degisikliklerinin Amik Ovasi'ndaki Jeolojik ve Arkeolojik izleri’* adli
TUBITAK 1001 projesi kapsaminda giiniimiizde kurutulmus olan Amik Gélii’nden alinan drselenmemis
sediman karotlari lizerinden tanimlanan paleo-iklim kayitlari, bolgede yiiriitiilen arkeolojik kazilarin veri
setleriyle eslestirilerek, ge¢mis insan topluluklarinin davranig bigimleri ve degisen ¢evresel kosullar
arasindaki iligskinin ortaya konmasi1 hedeflenmistir. Bu amacla, Amik Go6li'niin ana havzasindan alinan
yaklasik 19 m uzunlugundaki AL-5 kodlu karot tizerinde ostrakod analizleri uygulanmustir.

Bu caligmada amacimiz, iyi bilinen paleolimnolojik indikatorlerden biri olan tatli su (denizel olmayan)
ostrakodlar iizerinden Amik Ovasi’nin Ge¢ Buzul Cagi'ndan giiniimiize paleogevresel ve paleoiklimsel
degisimlerini ortaya koymaktir. Burada, sadece karotun en alt kismindan 601’inci cm'ye kadar olan verileri
sunulmugtur. Calismaya konu olan bu seviyede ostrakodlar bol miktarda bulunmaktadir. Yine ayni
seviyelerde, Cyprideis torosa (hem piiriizsiiz hem de nodiillii formlar1) ve Neglecandona neglecta
baskindir; llyocypris sp. ise Ge¢ Buzul Cagi’na tarihlenen bu seviyelerde karot boyunca farkli derinliklerde
gozlemlenmistir. Cryptocandona kieferi, Heterocypris salina ve Candona angulata ise sadece uzun karotun
625’inci ve 649 uncu cm’leri arasinda, Pleyistosen-Holosen ge¢is doneminde gézlemlenmistir. Bunun yani
sira, bu derinlikler bol miktarda koyu gri renkli ostrakod kabuklari, Chara sp. tohumlar:1 ve birkag
foraminifer 6rneginin birlikte gozlendigi derinliklerdir. Bu durum, s6z konusu dénemde deniz ve yeralti
suyu istilasi altinda makrofitlerin baskin oldugu berrak, s1g g6l kosullarini yansitabilir iken, daha 6ncesinde
ise daha derin, kalic1 su kogullarinin hakim oldugunu gostermektedir.

Gelecekteki ¢aligmalar, Holosen donemine ait ostrakod analizine ve Ge¢ Buzul Doénemi ile Holosen
donemindeki ge¢mis iklimin yeniden insas1 igin C. torosa ve N. neglecta. tiirlerinin kabuklarinda kararl

oksijen izotop analizlerine yogunlasacaktir.

Anahtar Kelimeler: Ostrakod, paleolimnoloji, Amik Golii, Ge¢ Buzul, Holosen
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FRESHWATER OSTRACODS IN AMIK LAKE SINCE LATE GLACIAL PERIOD
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ABSTRACT

Within the scope of the TUBITAK 1001 project titled as “Geological and Archaeological Traces of Climatic
Changes in the Amik Valley of Hatay during the Holocene”, it was aimed to explore the relationship
between the behavioural patterns of past human communities and changing environmental conditions
through integrating the paleo-climatic records, derived from undisturbed sediment cores taken from the
now-drained Amik Lake with the datasets from ongoing archaeological excavations in the region. With this
purpose, ostracod analyses have been conducted on a sediment core labelled as AL-5, approximately 19
meters in length, retrieved from the main basin of Amik Lake.

In this study, our aim is to reveal paleoenvironmental and paleoclimatological changes of Amik basin since
Late Glacial period using freshwater (non-marine) ostracods, one of the well-known paleolimnological
proxies. Here, we present data only coming from the lowermost part of the long core until 601st cm.
Ostracods are abundant in this studied level. In this same level, Cyprideis torosa (both noded and smooth
forms) and Neglecandona neglecta are dominating the long core; Ilyocypris sp. was also observed at
different depths of this part of the long core dated as Late Glacial period. Cryptocandona kieferi,
Heterocypris salina, and Candona angulata were observed only between 625th and 649th cm of the long
core, during the Pleistocene-Holocene transition. These depths are also the depths that abundant grey
coloured ostracod valves were observed together with abundant Chara sp. seeds and few foraminifera
specimens. These may reflect macrophyte dominated, clear water, shallow lake conditions under marine
and groundwater intrusion during this time whereas deeper, permanent water conditions were prevailed
before then.

Future work is going to concentrate on ostracod analysis during the Holocene period, and stable oxygen
isotope analyses on the valves of C. torosa and N. neglecta species for reconstructing past climate since
the Late Glacial and during the Holocene.

Keywords: Ostracod, paleolimnology, Amik Lake, Late Glacial, Holocene
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Denizel varv tipi tortullar, ¢okelme havzalarindaki iklimsel, hidrolojik, jeolojik, sedimantolojik ve biyolojik
kosullara dair yillik hatta mevsimsel 6l¢eklerde olaganiistii yiliksek ¢oziiniirlikklii kayitlar sunar ve ayni
zamanda depremlerle iliskili tiirbiditler veya kiitle hareketlerine ait kanitlar1 da koruyabilir. Umman
Korfezi’nin oksijen minimum zonu, 200 ila 1200 metre su derinligi arasinda yer almakta olup, yillik olarak
¢Okelmis submilimetrik laminasyonlarla karakterize edilir ve varv tipi denizel tortullarin arastirilmasi i¢in
essiz bir dogal laboratuvar niteligindedir. Arab Levhasi’nin Iran ve Afgan bloklarinmn altina dalmasiyla
sekillenen Makran offshore, sismik olarak aktif bir bolgedir ve biiyiik depremleri ve bunlarla iligkili sismik
tiirbiditleri kaydeder. Ge¢ Holosen donemindeki biiyiik denizel depremleri tespit etmek amaciyla, Makran
offshore iist egim bdlgesinden gravity karotlar1 (gravity corer) kullanilarak 89 cm ve 87 cm uzunlugunda
iki kisa sediman karotu alimnustir. Bu karotlar, litostratigrafik tanimlama, Cok Sensérlii Karot Olgiim
Sistemi (Multi-Sensor Core Logger - MSCL) 6l¢iimleri, mikro-X-Isini Floresansi (p-XRF), graniilometri
ve radyokarbon (**C) tarihleme ydntemleriyle analiz edilmistir. Incelenen tortullar, koyu zeytin gri
(genellikle kotii boylanmis, organik maddece zengin siltli kil) ve agik gri (gdrece iyi boylanmis, organik
maddece fakir siltli kil) laminalarin ardalanmalar1 seklindedir. Radyokarbon tarihleme sonuglari, karotlarn
yaklagik olarak 3200 cal. yr. BP kadar uzandigini géstermektedir. Sonuglar, yaklasik 700 ve 1359 cal. yr.
BP meydana gelen iki biiyilk depremin, sirasiyla 13-15 cm ve 26-28 cm derinliklerinde belirlenen, artan
kum boyutu, negatif skewness ve yas terslikleri ile isaretlenen iki sismik tiirbiditi olusturdugunu
gostermektedir. Bu bulgular, Makran bdlgesindeki denizel tortul kayitlarin, gegmis sismik aktivitelerin
kaydederek bolgesel deprem tehlikesinin daha iyi anlasilmasinda 6nemli bir potansiyel tagidigini ortaya
koymaktadir.

Anahtar Kelimeler: Umman Koérfezi, Makran agiklari, deprem, sismo-tiirbiditler, Holosen
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LATE HOLOCENE SEISMIC EVENTS IN THE GULF OF OMAN: INSIGHTS
FROM OFFSHORE SEDIMENT CORES
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ABSTRACT

Marine varve-type sediments provide exceptionally high-resolution records, at annual to seasonal scales,
of climatic, hydrological, geological, sedimentological, and biological conditions in depositional basins,
and can also preserve evidence of earthquake-induced turbidites or mass movements. The oxygen minimum
zone of the Gulf of Oman (offshore Makran), located between 200 and 1200 m water depth, is characterized
by annually deposited submillimeter laminations and serves as a unique natural laboratory for studying
varve-type marine sediments. The offshore Makran, shaped by the ongoing subduction of the Arabian Plate
beneath the Iranian and Afghan blocks, is seismically active and records large earthquakes along with
associated seismic turbidites. To detect large offshore earthquakes during the Late Holocene, two short
sediment cores (89 cm and 87 cm) were collected from the upper slope of the Makran offshore using a
gravity corer. The cores were analyzed using lithostratigraphic logging, Multi-Sensor Core Logger
(MSCL) measurements, micro-X-ray Fluorescence (u-XRF), granulometry, and radiocarbon (**C) dating.
The studied sediments are alternations of dark olive-gray (generally poorly sorted silty clay and relatively
rich in organic matter) and light-gray (relatively well-sorted silty clay and poor in organic matter) laminae.
Radiocarbon ages indicate that the sediment cores extend back to ~3200 cal. yr. BP. The results suggest
that two large earthquakes occurred ~700 and ~1359 cal. yr. BP caused two seismic turbidites marked by
increased sand size, negative skewness, and age reversals at sediment depths of 13-15 cm and 26-28 cm,
respectively. These results demonstrate the potential of offshore sedimentary records in the Makran region
for reconstructing past seismic activity and enhancing understanding of regional earthquake hazards.

Keywords: Gulf of Oman, Makran offshore, earthquake, seismo-turbidites, Holocene
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Selma Sari?, Ali Mohammadi?, Georg Schwamborn®
2 [stanbul Teknik Universitesi, Avrasya Yer Bilimleri Enstitiisii, istanbul, Tiirkiye
® Eberswalde Siirdiiriilebilir Kalkinma Universitesi, Peyzaj Yonetimi ve Doga Koruma Béliimii,
Eberswalde, Almanya
(saris20@itu.edu.tr)

0z

Deltaik sistemler, 6zellikle Iran’in kuzeybatisinda yer alan hipersalin bir gél olan Urmiye Golii gibi kapali
drenaj havzalarinda cevresel degisimin hassas gostergeleri olarak onemli rol oynar. Urmiye Golii’niin
deltaik sistemleri, akarsu girdisi ile gol ortamindaki siireglerin etkilesimiyle gelisir ve stratigrafileri, gecmis
hidrolojik ve cevresel kosullara dair 6nemli bilgiler barindirir. Bu calismada, Urmiye GOli’niin bati
kiyisinda bulunan Nazlu, Qodug Boghan, Baranduz, Seher, Gadar, Mahabad deltalarindan alinan alt1 kisa
sediman karotu incelenmistir. Bu karotlarin sediman &zelliklerini ve sedimenter gelisimini belirlemek
amactyla yiiksek ¢oztniirliiklii X-151n1 floresans (XRF) taramalari, RGB renk analizi, fasiyes loglamasi ve
mikrofasiyes analizleri uygulanmistir.

Karasal ve golsel igerik, tortul yapilar ve sedimanin jeokimyasal dzelliklerine gore delta diizliigi, delta 6ni,
delta ilerisi, dagitici kanallar ve agiz ¢ubuklart gibi farkli deltaik alt-ortamlar siniflandirtlmigtir. Nazlu
karotunda kapli taneler, diski pelletleri ve agir mineraller igeren kirintilar baskindir. Capraz tabakalanma
ve kum mercekleri gibi yapilar, delta 6nii ve agiz gubugu ortamlarinda ¢okelmeyi gostermektedir. Yiiksek
Ca/Ti ve St/Ca oranlan ile diigiik K/Ti degerleri, karbonatca zengin birimlerde dagitici kanal ¢okellerine
isaret eder. Qodug Boghan karotunda baskin detritik bilesenler (litik pargalar, gamur, agir mineraller) ile
birlikte zaman zaman gastropodlar ve digki pelletleri gézlemlenir; yiiksek Ti/Al ve Si/Al oranlar1 giiclii
detritik girisi gostermektedir. Baranduz karotunda ince kum ve ¢amurun dongiisel (varv tipi) ardalanmast,
kapli taneler, diski pelletleri ve jips bakimindan zengindir; degisken Ca/Al ve Ti/Al oranlartyla agiz
gubugu—delta 6nii gegislerini yansitir. Seher karotunun iist kisminda agir minerallerin baskinligi delta
diizligi ortamini, alt kisminda ise kapli tanelerin varligi agiz gubugu ortamini gosterir; bu gegisler yiiksek
Si/Ca ve diisiik Ca/Ti oranlariyla desteklenmektedir. Gadar karotu, yeniden islenmis kabuk parcalari igeren
delta diizliigii camuruyla baslar ve ardindan litik tanelerce zengin, dagitici kanal ortamina ait bir birim gelir;
burada diisiikk Ca/Ti ve yiiksek Rb/Sr oranlari tespit edilmistir. Mahabad karotunun tabaninda belirlenen iki
farkli gastropod tiirii, hafif tuzlu su ile tatli su kosullarini yansitirken; yiiksek Ca/Al ve Sr/Ca oranlari
biyojenik girdinin arttigini géstermektedir.

Deltaik alt-ortamlardaki degisimlerin, gol seviyesi dalgalanmalar1, detritik giris, delta biiyiikligi ve karot
konumuna bagl olarak gelisen progradasyon ve retrogradasyon ile kontrol edildigi sonucuna varilmistir.
Bu analizler, Urmiye Golii’niin ge¢c Holosen gol seviyesi tarihinin yeniden insasina katki sunmakta ve bu
doneme ait bolgesel paleogevresel kayitlarin tamamlanmasina yardimci olmaktadir.

Anahtar Kelimeler: Delta sistemleri, Urmiye Golii, Holosen, Jeokimyasal gostergeler, GOl seviyesi
dalgalanmalari
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SEDIMENTARY EVOLUTION OF URMIA LAKE DELTA SYSTEMS OVER THE
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ABSTRACT

Deltaic systems represent sensitive indicators of environmental change, especially within endorheic basins
like Urmia Lake, a hypersaline lake in northwest Iran. Deltaic systems of Urmia Lake develop through the
interplay of fluvial input and lacustrine processes, and their stratigraphy preserves critical information
about past hydrological and environmental conditions. In this study, we investigate six short sediment cores
extracted from different deltas (Nazlou, Qodug Boghan, Barandouz, Sheher, Gadar, Mahabad) located
along the western shoreline of Urmia Lake. To characterize sediment features and sedimentary evolution,
we employed high-resolution X-ray fluorescence (XRF) scanning, RGB color assessment, sediment facies
logging, and microfacies analysis.

Distinct deltaic sub-environments—delta plain, delta front, prodelta, distributary channels, and mouth
bars—were classified based on variation in terrestrial and limnic content, sedimentary structures, and
sediment geochemical signatures. In the Nazlou core, dominant components include coated grains, fecal
pellets, and detritus, including heavy minerals. The sedimentary structures, cross-bedding, sand lenses,
point to deposition in a delta front and mouth bar environments. XRF data, including high Ca/Ti and Sr/Ca
ratios in carbonate-rich units and lower K/Ti, show distributary channel deposits. The Qodug Boghan core
contains dominant detritus, including lithic fragments, mud, and heavy minerals, along with gastropods
and fecal pellets occasionally appearing. Fluvial inputs deposition in a distributary channel setting are
highlighted by high Ti/Al and Si/Al ratios, indicating a strong detrital influence. In the Barandouz core
cyclic alternations (varve-type) of dark fine sand and light mud are rich in coated grains, fecal pellets, and
gypsum, reflecting shifts between the delta mouth bar and delta front, supported by fluctuating Ca/Al and
Ti/Al ratios. The Sheher core upper part with dominant clastic minerals shows deposition in the delta plain
and the lower part with dominant coated grains indicates a mouth bar deposition environment, which is
supported by high Si/Ca and low Ca/Ti ratios. The Gadar core begins with delta plain mud containing
reworked shell fragments, followed by a unit rich in lithic grains typical of a distributary channel setting;
geochemical data show low Ca/Ti and high Rb/Sr ratios. In the Mahabad core, two distinct gastropod types
in the basal section reflect brackish to freshwater conditions; high Ca/Al and Sr/Ca ratios suggest high
biogenic input.

Variations in deltaic sub-environments are controlled by delta progradation and retrogradation under the
influence of lake-level fluctuations and detrital inputs. These analyses contribute to reconstructing Urmia

Lake’s late Holocene lake-level history—a period underrepresented in regional paleoenvironmental
reconstructions.

Keywords: Delta systems, Urmia Lake, Holocene, Geochemical proxies, Lake-level fluctuations
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Deltalar, akarsu ve deniz etkilesiminin en belirgin gozlendigi kiy1 sistemleridir. Kizilirmak Nehri’nin
tagidig1 yogun sediman yiikii ile sekillenen Bafra Deltasi, Karadeniz’in en genis deltalarindan biri olup hem
fliivyal hem de denizel siireglerin izlerini tasimaktadir. Ozellikle dogu yansinda gelismis ok sayida sirt-
oluk sistemi deltay: karakterize eder. Bu sistemler, nehirden tasinan sedimanin dalga rejimi ve kiy1 boyu
akintilariyla etkileserek kiyiya paralel kum setleri biciminde depolanmasiyla olusmus; gelisimleri boyunca
hem asimnma hem de birikim evrelerinden gec¢mistir. Boylece iklim dalgalanmalari, deniz seviyesi
degisimleri ve firtina aktivitelerinin jeolojik kayitlarin1 yansitan duyarli morfolojik birimler meydana
gelmistir.

Delta morfolojisi, dalga sekillendirmesi ve sediman akisinin etkilesimiyle farkl: evrelerden gegmistir. Bu
evrelerin izleri, sirtlarm uzamm ve morfolojik 6zelliklerinde belirgin sekilde goriilmektedir. Gliniimiizde
ise deltanin dogu yakasinda, kuzey ve dogu kesimlerde yer alan sirt-oluk sistemleri, en geng ve giincel
morfolojik olusumlar olarak dikkat cekmektedir Deltanin kuzeyinde de sirt sistemleri gelismis olmakla
birlikte, giineydoguda yaklasik 3600 metre boyunca uzanan ve 50°ye yakin ardisik sirt-oluk ¢iftinden olusan
sistem, gegmis Kiy1 ¢izgisi degisimlerini yansitan en kapsamli arsiv niteligindedir. Yiikseklikleri genellikle
1-2 metreyi agsmayan bu sirtlar, ardisik ilerleme ve gerileme donemlerinin iriinii olarak gelismis, dalga
rejimi ve sediman dinamiklerindeki farklilasmalarin somut izlerini tasimaktadir.

Ote yandan, 20. yiizyil ortalarindan itibaren artan antropojenik miidahaleler, delta dinamiklerini koklii
bigimde etkilemistir. Baraj ingaatlar: sediman girisini yaklasik %78 oraninda azaltmis, bu durum yeni sirt
olusumunu durdurmus ve mevcut birimleri dalga erozyonuna agik hale getirmistir. Drenaj kanallar: ise
sulak alan hidrolojisini bozarak dogal siireglerin isleyisini zayiflatmistir. Son yillarda kiyi gizgisi belirgin
bigimde gerilemis, ortalama -3.5 m/y1l olan bu deger bazi kritik bolgelerde -29.81 m/yil’a ulagmistir.

Kizilirmak Deltasi’nin ardisik kiyi setleri, uzun dénemli iklimsel ve denizel siireglerin yani sira giincel

antropojenik baskilarin da izlerini barindiran hassas morfolojik yapilar olarak, kiy1 dinamiklerinin
anlasilmasinda biiyiik 6nem tagimaktadir.

Anahtar Kelimeler: Kizilirmak Deltasi, Kiy1 Erozyonu, Morfolojik Gelisim, Sediman Dinamikleri,
Sirt/Oluk Sistemleri
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MORPHOLOGICAL DEVELOPMENT OF THE KIZILIRMAK (BAFRA) DELTA
OVER THE LAST 1000 YEARS
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ABSTRACT

Deltas are coastal systems where the interaction between rivers and the sea is most clearly observed. The
Bafra Delta, shaped by the heavy sediment load carried by the Kiz:irmak River, is one of the largest deltas
along the Black Sea, bearing the imprints of both fluvial and marine processes. Particularly on its eastern
side, the delta is characterized by a series of well-developed ridge-runnel systems. These systems formed
through the deposition of river-borne sediments, which, influenced by wave regimes and longshore
currents, accumulated as shore-parallel sand ridges. Throughout their development, they have undergone
phases of both erosion and deposition, thereby creating sensitive morphological units that record
fluctuations in climate, sea-level changes, and storm activities.

The delta morphology has passed through different evolutionary stages shaped by the interaction between
wave action and sediment dynamics. Traces of these stages are clearly reflected in the orientation and
morphological characteristics of the ridges. At present, the ridge-runnel systems located on the eastern
side of the delta, particularly in the northern and eastern sectors, represent the youngest and most recent
morphological formations. Although ridge systems are also developed in the northern parts of the delta,
the most extensive archive of past shoreline changes is provided by the system in the southeast, which
extends for approximately 3,600 meters and consists of nearly 50 successive beach ridges. These ridges,
rarely exceeding 1-2 meters in height, developed as the product of successive phases of shoreline
progradation and retreat, preserving concrete evidence of variations in wave regimes and sediment
dynamics.

On the other hand, anthropogenic interventions since the mid-20th century have profoundly altered deltaic
dynamics. The construction of dams has reduced sediment input by nearly 78%, halting the formation of
new ridges and rendering existing units highly susceptible to wave erosion. Drainage canals have further
disrupted the hydrology of wetlands, weakening the operation of natural processes. In recent decades,
shoreline retreat has become pronounced, with an average rate of -3.5 m/year, reaching up to -29.81
m/year in certain critical areas.

The successive beach ridges of the Kizil:rmak Delta, therefore, stand as sensitive morphological structures

that not only reflect long-term climatic and marine processes but also bear the imprints of contemporary
anthropogenic pressures, making them highly significant archives for understanding coastal dynamics.

Keywords: Coastal Erosion, Kizil:rmak Delta, Morphological Development, Ridge and Runnel Systems,
Sediment Dynamics
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SON BUZUL ARASI DONEMDE DENiZ SEVIYESi DEGiSIMLERININ SIG
DENIZEL KARBONATLARDAKI KAYDI: MIAMi KIRECTASI VE BAHAMA
00ID KIYI COKELLERI

Hasan Caglar Usdiin®
aTiirkiye Petrolleri Anonim Ortakligi ARGE Merkezi, Ankara, Tiirkiye
(hcusdun@tpao.gov.tr)
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S1§ denizel karbonat ¢okelleri, "karbonat dongiileri (cycles)" olarak adlandirilan metre 6lgekli, diiseyde
istiflenmis parasekanslar seklinde c¢okelirler. Bu dongiilerin i¢ fasiyes mimarisi, paleo-su derinligi ile
yakindan iligkilendirilebilen sistematik bir istif sergiler ve bu sayede goreli deniz seviyesi degisimlerinin
yiiksek ¢oziiniirliiklii olarak yorumlanmasina olanak tanimaktadir. Ancak, deniz seviyesi yiikselmesi ile
¢Okelim i¢in agilan alan (accommodation space) her zaman karbonat ¢okelimiyle doldurulmayabilir; bu da
farkli rolyeflere sahip ¢okelim ortamlarinin ortaya ¢ikmasina sebep olur. Gel-git etkisindeki karbonat kum
sigligt ¢okelleri, genellikle deniz seviyesinin yiikselmesi ile agilan ¢okelim alaninin neredeyse tamamini
doldurur. Bu nedenle, s6z konusu ¢okeller yiiksek frekansl ve diisiik genlikli deniz seviyesi degisimlerine
kars1 yiiksek duyarlilik gosterir ve deniz seviyesindeki metre 6l¢egindeki diisiisler bile bu kum sigligi
¢okellerinin yiizeylenmesine yol agabilir.

Son buzul arasi donemde (MIS 5¢) meydana gelen yiiksek frekansli deniz seviyesi degisimlerini ortaya
koyabilmek icin, Pleistosen yasli Miami Kiregtagi ve Bahamalar’daki ooid kiy1 ¢okelleri incelenmistir.
Miami Kirectasi'na ait karotlar ve mostralardan elde edilen sedimantolojik ve stratigrafik degerlendirmeler,
Lazer Tabanli Uzaktan Algilama (LIDAR) tabanli sayisal yiikseklik modeli (DTM) ile birlestirilerek, ooid
kum siglik ¢okel sistemine ait fasiyeslerin jeomorfolojik yap1 ve ¢okelme geometrileriyle iliskilendirilmesi
saglanmistir. Miami Kiregtasi'nin ooid kiy1 ¢okel sistemi yaklagik 300 km?'lik bir alan1 kaplamakta olup,
iki farkl ¢okelim geometrisiyle karakterize edilir: (1) yaklagik 280 km?'lik alan1 kaplayan gelgit etkisindeki
bar-kanal sistemi ve (2) kalan 20 km?'lik kism1 olugturan ilerlemeli (progradational) bariyer bar sistemi.

Calisilan karotlarda gozlenen ylizeylenmeye ait sedimantolojik veriler ile iki adet U/Th yas tayini (<155,2
+ 1,1 bin y1l ve 126,9 £ 0,9 bin yil), MIS 5e evresinde 6nemli bir yiizeylenmenin olustugunu ve deniz
seviyesinde diigiis oldugunu gostermektedir. Pleistosen yasli Miami Kiregtasi'nin yiizey morfolojisi,
giiniimiizde Bahamalar'da gelismis olan ooid kiy1 ¢okel sistemlerinin bazi boliimleriyle biiyiik benzerlik
gostermektedir. Ayrica, Miami Kirectasi'ndaki ooid kum sigliklarmin tepe kotlar1 ile ayni yasli Bahama
ooid kum sigliklar1 (Ocean Cay ve New Providence Adasi) karsilastirildiginda metre 6lgeginde yiikseklik
farklar1 gozlemlenmistir. Bu kot farklari, MIS 5e boyunca deniz seviyesi degisimlerinin genliginin yaklagik
17 metreye kadar ulastigi sonucuna varilmasini saglamustir.

MIS Se sirasinda gerceklesen 17 metreye varan diisik genlikli yiiksek frekansli deniz seviyesi
degisimlerinin iki 5nemli sonucu bulunmaktadir. {1k olarak, bu degisimler buzul aras1 donemlerde dahi hizli
iklim degisimlerinin ve buz Ortiilerinin artmasi-azalmas1 dongiilerinin meydana gelebilecegini
gostermektedir. lkinci olarak, Miami Kiregtasinda gozlenen cokel fasiyeslerdeki degisimler ve
sedimantolojik istif heterojenligi, ¢cokelme ile es zamanli olusan topografya ile yiiksek frekansli deniz
seviyesi degisimlerinin birlesik etkisiyle agiklanmaktadir.

Anahtar Kelimeler: Deniz seviyesi degisimleri, ooid kiy1 ¢okelleri, iklim degisikligi, rezervuar
heterojenligi
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SHALLOW WATER CARBONATE CYCLES AND THE RECORD OF SEA-LEVEL
OSCILLATIONS WITHIN THE LAST INTERGLACIAL: INSIGHTS FROM THE
MIAMI LIMESTONE AND BAHAMIAN OOLITIC SHOALS

Hasan Caglar Usdiin®
@ Turkish Petroleum Corporation R&D Center, Ankara, Tiirkiye
(hcusdun@tpao.gov.tr)

ABSTRACT

Shallow-water carbonate systems characteristically deposit as meter-scale, vertically stacked
parasequences, herein termed carbonate cycles. The internal facies architecture of these cycles exhibits a
systematic vertical organization that can be accurately linked to paleo—water depth gradients, enabling
high-resolution interpretations of relative sea-level fluctuations. However, sea-level reconstructions
contain inherent uncertainties stemming from incomplete filling of accommodation space, which can
generate depositional relief of several meters. Tidal-influenced grainstone shoals typically fill nearly the
entire available accommodation space. Consequently, these deposits exhibit high sensitivity to sea-level
fluctuations, with even meter-scale drops in sea level sufficient to expose the shoal complex.

Ooid shoals from the Pleistocene-aged Miami Limestone and coeval Bahamian ooid shoals were
investigated to document high-frequency sea-level variations that occurred during the last interglacial
highstand (Marine Isotope Stage 5e, MIS 5e). High-resolution sedimentological and stratigraphic analyses
of Miami Limestone cores and outcrops were integrated with a Light Detection and Ranging (LIDAR)-
derived digital terrain model (DTM) to establish spatial relationships between grainstone facies,
geomorphologic features, and depositional architecture. The oolitic unit of the Miami Limestone, extending
across roughly 300 km?, is characterized by two distinct depositional architectures: (1) a tidally influenced
bar-channel complex occupying approximately 280 km? and (2) a progradational barrier bar system
covering the remaining 20 km?>.

Multiple cores reveal diagnostic indicators of subaerial exposure, including dissolution features, red
staining, caliche crust development, and quartz-infilled burrows. Two U/Th ages—1755.2 = 1.1 kyrs and
126.9 + 0.9 kyrs—suggest that a key exposure surface formed during MIS 5e, recording a relative sea-level
fall. The surface morphology of the Pleistocene-aged Miami Limestone closely resembles that of modern
ooid shoal complexes in the Bahamas. Furthermore, a comparison of shoal crest elevations between the
Miami Limestone and coeval oolitic grainstone shoals in the Bahamas (e.g., Ocean Cay and New
Providence Island) reveals elevation differences of several meters. These variations in crest height provide
an estimate for the magnitude of sea-level oscillations during MIS 5e, reaching up to 17 meters.

The low-amplitude, high-frequency sea-level fluctuations of up to 17 meters during MIS 5e carry two major
implications. First, they suggest that significant and rapid climatic shifts, along with ice sheet build-up and
subsequent melting, can occur even during interglacial intervals. Second, the depositional heterogeneity
and stratigraphic complexity evident in the Miami Limestone are likely the result of combined influences
of syndepositional topography and high-frequency sea-level oscillations.

Keywords: Sea-level changes, ooid shoals, climate changes, reservoir heterogeneity
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iZMiR GUNEYINDE (BATI TURKIYE) MiYOSEN KARASAL KIRINTILI
TORTULLARININ (RKMEZ FORMASONU) FASIYES OZELLIKLERIi
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Bati Anadolu’da Izmir’in giineyinde, Seferihisar ile Giimiildiir arasinda yayilim sunan Urkmez
Formasyonu, Miyosen yashdir ve az peklesmis karasal tortullarla temsil edilir. Bu karasal ¢okeller baskin
olarak cakiltaslarindan olusmakla birlikte ¢amur aramaddeli kumtasi, ¢amurtasi, kiltasi ve kiregtas:
diizeyleri igerir. Kirintili ¢okellerin tiimsel veya boliimsel kirmizi rengi karasal kosullarin belirteci ve tiim
istif icin simgeseldir. Istifin kirintili béliimleri baslica gri kirmizi renkli capraz katmanl akarsu kanali
cakiltas1 ve kumtagi, sel veya gecici akar su kanali ¢akil ve kumtasi, gri-sar1 renkli tagkin diizliigli gamurtas,
altivyal yelpazesi dokiintii akmasi ¢akiltasi, aliivyal yelpaze kum ve camurtasi, aliivyon diizligii kumlu
cakiltas1 ve yesil renkli bataklik kiltasi litofasiyeslerinden olugsmaktadir.

Akarsu kanali1 ¢akiltagi ve kumtaglart kotii orta peklesmis, ender olarak iyi yikanmis ve ¢imentolu, kotii
boylanmus, ortag kiiresel ve iyi yuvarlaklasmigtir ve tipik akarsu tortulu 6zelliklerine sahiptir. Sel veya
gegici akarsu kanali ¢akil ve kumtaslart bir 6nceki fasiyese gore, daha az tasinma, daha az yikanma ve daha
az tane Orgiitlenmesi gosterir. Tagkin diizligii gri-sar1 renkli ¢camurtaglari, yersel olarak pargali kirmizi
renkli, ¢ok ¢otii peklesmis ve silt orant yiiksek, belirsiz katmanli gamurtaglaridir. Aliivyal yelpaze dokiintii
akmasi ¢akiltaslari, cok kotii dokusal olgunluga sahip, az kumlu, yiizde elliye yakin camur ara madde iceren
iist ve/veya orta yelpaze dokiintii akmasi olusuklarindan yapilidir. Aliivyal yelpaze kum ve ¢amurtaslari,
kotii peklesmis, az-¢ok katmanlanma gosteren kotii dokusal olgunlukta ¢akilli kum ve camur taglarindan
olusur. Tiim aliivyal yelpaze ¢okelleri birbirini zayif asindirmali siirlarla ve kosut olarak iistlemektedir.
Aliivyon diizligl kumlu gakiltaglari ¢ok kotii peklesmis i¢ orgiitsiiz ve kotii dokusal olgunlukta aliivyonal
cakillardan olusur. Yesil renkli bataklik kiltaglari, nadir olarak gozlenen indirgen ortam killerinden
olugurlar, kum ve silt icermezler, az da olsa organik maddece zengindirler.

Yukarida deginilen ozellikleriyle Urkmez Formasyonu’nun karasal kirmtili ¢okelleri, karbonat ara
katkilariyla birlikte, daha 6nceki bazi ¢alismalarda 6nerilen olgunlagmis bir menderesli akarsu sisteminden
ziyade, hizl1 aginan bir Miyosen karasal birikim alaninin, gegici gollerin olugsmasiyla birlikte, gélsel bir
alana evrimlesmesi asamasindaki bir sulak tortullasma ortamimu temsil etmektedir. Bu ¢okellerin iiste
dogru, transgresif cat1 i¢inde, Bati1 Anadolu Miyosen’inin yaygin golsel ¢okellerine gegmesi bu durumu
destekler niteliktedir.

Anahtar Kelimeler: Aliivyon yelpazesi, karasal tortul, Miyosen, sulak alan, Urkmez Formasyonu
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FACIES CHARACTERISTICS OF THE MIOCENE TERRESTRIAL CLASTIC
SEDIMENTS (URKMEZ FORMATION) IN THE SOUTH OF iZMIR
(WESTERN TURKIYE)

Ismail Isintek?, Erhan Akay?
8 Dokuz Eyliil University, Engineering Faculty, Department of Geological Engineering,
Tinaztepe Campus, Buca, Izmir
(ismail.isintek@deu.edu.tr)

ABSTRACT

The Urkmez Formation, spreading south of Izmir in Western Anatolia between Seferihisar and Giimiildiir,
is represented by slightly consolidated Miocene terrestrial sediments. These terrestrial deposits are
predominantly composed of red conglomerates, but also contain interbedded layers of sandstone,
mudstone, claystone, and limestone. The red color of the clastic deposits, whether total or partial, is an
indicator of terrestrial conditions and is symbolic of the entire sequence. The detrital parts of the sequence
primarily consist of gray-red colored, cross-bedded fluvial channel conglomerates and sandstone, flood or
temporary stream channel conglomerates and sandstone, floodplain gray-yellow colored mudstone,
alluvial fan debris flow conglomerates, alluvial fan sand and mudstone, alluvial plain sandy conglomerates,
and green colored swamp claystone litho-facies.

Stream channel conglomerates and sandstones are poorly to moderately consolidated, rarely well washed
and cemented, poorly sorted, moderately spherical, and well-rounded, and exhibit typical fluvial
depositional characteristics. Flood or temporary stream channel conglomerates and sandstones exhibit
less transport, less leaching, and less grain organization than the preceding facies. Flood plain gray-yellow
mudstones are locally fragmented, reddish, very poorly consolidated, and indistinctly bedded mudstones
with a high silt content. Alluvial fan conglomerates are composed of upper and/or middle fan debris flow
formations with very poor textural maturity, containing little sand and approximately 50% mud matrix.
Alluvial fan deposits consist of poorly consolidated, slightly layered, gravelly sands and mudstones with
poor textural maturity. All alluvial fan deposits overlie each other with weakly erosional boundaries and
parallel formations. Alluvial plain sandy conglomerates consist of poorly consolidated, disorganized, and
poorly texturally mature alluvial gravels. Green colored swamp claystones, rarely observed in reducing
environments, are free of sand and silt and are rich in organic matter, albeit sparsely.

The terrestrial clastic sediments of the Urkmez Formation, with the characteristics mentioned above,
together with carbonate intercalations, represent a wetland delta in the evolution stage of a rapidly opening
Miocene terrestrial deposition area into a lacustrine area with the formation of temporary lakes, rather
than a mature meandering fluvial system as suggested in some previous studies. This is supported by the
fact that these deposits, within a transgressive framework, transition upward into the widespread lacustrine
deposits of the Western Anatolian Miocene.

Keywords: Alluvial fan, Miocene, terrestrial sediment, Urkmez Formation, wetland
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GEC HOLOSEN DONEMINDE GOLBASI GOLLERI TABIAT PARKI’NDA
(ADIYAMAN, GUNEYDOGU ANADOLU) iINSAN-CEVRE ETKILESIMLERI:
POLEN VE POLEN OLMAYAN PALINOMORF VERILERINDEN KANITLAR
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Polen ve polen olmayan palinomorf (NPP) analizleri, Holosen dénemi boyunca hayvancilik, tarimsal
faaliyetler, hidrolojik kosullar, iklim degisimleri, 6trofikasyon ve toprak erozyonu gibi gecmis ekolojik
dinamikler ve insan faaliyetleri hakkinda degerli bilgiler sunmaktadir. Bu c¢aligmada, Tiirkiye’nin
Giineydogusundaki en 6nemli sulak alanlardan biri olan Gd&lbasi Golleri Tabiat Parki ve gevresindeki
turbalik alanlarda yiiksek ¢oziiniirliikli palinolojik veriler kullanilarak paleoekolojik ve paleogevresel
degisimler arastirilmistir. Analizler, Golbas1 Havzasi’nda yer alan Golbasi ve Azapli Golleri’nden gravite
karotiyer araciligiyla elde edilen iki sediman karotu iizerinde gergeklestirilmis olup bu karotlar karbon-14
(**C) analiz sonuglar ile sirasiyla G.O. 1915 + 85 ve 3019 + 30 yil 6ncesine kadar tarihlendirilmektedir.
Tahil tipi polenler (>37 um Poaceae) ve kiiltiire alinmig antropojenik bitki tiirlerinin (Juglans, Vitis, Olea
europaea, Linum ve Pistacia) baskinligina ek olarak, mega ve mezo-otobur gostergesi olan polen dist
palinomorf topluluklarinin (Sporormiella ve Sordaria) ve agik bitki ortiisiiyle iliskili mantar taksonlarinin
(Tilletia, Thecaphora seminis ve Puccinia-type) varligi, Ge¢ Holosen boyunca Golbasi ve Azapli Golleri
cevresinde yogun insan faaliyetlerine isaret etmektedir. Agac tiirlerindeki belirgin azalma ile birlikte
saprotrofik NPP’lerin ve erozyonla iligkili arbuskiiler mikorizal mantar Glomus’un artigi, bolgede Erken
Demir Cagi’nda yogun bir ormansizlagsma siirecinin gerceklestigini gostermektedir. Ayni donemde,
Juglans (ceviz) ve Olea europaea (zeytin) gibi kiiltiire alinmig agaglarin, tarim bitkilerinin ve onlara eslik
eden bitki patojenlerin (6rnegin Tilletia) artigi, ¢ayir ve otlak alanlarinin genisledigini ve insan etkisinin
belirgin sekilde yogunlastigini gostermektedir. Palinolojik veriler, bolgedeki hayvancilik ve tarimsal
uygulamalarda zamansal degiskenlik olduguna ve c¢evresel baskilar altinda sekillenen bilingli arazi
kullanim stratejilerinin varligina isaret etmektedir. Buna ek olarak havzadaki tektonik faaliyetler ve Azaph
Golii gevresinde yaygin yayilim gosteren turbalik alanlar bolgedeki sedimantasyon siireglerini etkilemis;
bu durum zaman igerisinde her iki g6lde farkli trofik ve biyolojik dinamiklerin gelismesine yol agmustir.

Anahtar Kelimeler: Fosil polen, Ge¢ Holosen, Palinoloji, Paleoiklim, Paleoekoloji
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LATE HOLOCENE HUMAN-ENVIRONMENT INTERACTIONS IN GOLBASI
LAKES NATURE PARK (ADIYAMAN, SE ANATOLIA): EVIDENCE FROM
POLLEN AND NON-POLLEN PALYNOMORPH ANALYSES
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ABSTRACT

Pollen and non-pollen palynomorph (NPP) analyses offer valuable insights into past ecological dynamics
and human activities, including animal husbandry, agricultural activity, hydrological conditions, climatic
changes, eutrophication, and soil erosion during the Holocene. In this study, we investigated
paleoenvironmental and paleoecological changes in Gélbasi Lakes Nature Park, which is one of the most
important wetlands in southeastern Anatolia, and its surrounding peat deposits using high-resolution
palynological data. The analyses were carried out on two gravity sediment cores obtained from Lakes
Galbast and Azapli within the Gélbasi Basin, dating back to 1915 +/- 85 and more than 3019 +/- 30 cal
years BP. The predominance of cultivated (Juglans, Vitis, Olea europaea, Linum ve Pistacia) and
anthropogenic plants, including cereal-type (>37 um Poaceae), and the presence of mega and meso-
herbivore indicator non-pollen assemblages (Sporormiella and Sordaria) together with open vegetation
indicator fungal taxa (Tilletia, Thecaphora seminis and Puccinia-type), reveals intense human activity in
the vicinity of Lakes Golbast and Azapl during the Late Holocene. A notable decrease in arboreal plants,
along with the abundance of saprotrophic NPPs and the arbuscular mycorrhizal fungi Glomus, indicates
an intensive deforestation phase during the Early Iron Age in the region. Concurrently, the rising presence
of cultivated trees such as Juglans and Olea europaea, along with crop plants and associated pathogens
(e.g., Tilletia type), reflects the expansion of grasslands and a significant intensification of anthropogenic
activity. Palynological evidence further reveals variability in pastoral and agricultural practices, implying
deliberate land-use strategies shaped by environmental pressures. Additionally, the tectonic activity in the
basin and the abundance of peatland surrounding Lake Azapli have impacted sedimentation processes,
resulting in different trophic and biological dynamics throughout time in the two lakes.

Keywords: Fossil pollen, Late Holocene, Palynology, Paleoclimate, Paleoenvironment
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Ismail Isintek?, Talip Giingor?, Altug Hasozbek®, Erhan Akay?. Fernando Jimenez
Barredo®, Cumhur Kiiciik®
2 Dokuz Eyliil Universitesi Miih. Fak. Jeoloji Miihendisligi Boliimii Tinaztepe Yerleskesi, Buca, izmir
® National Human Evolution Research Center, Dept of Geochronology-Geology, Burgos.Spain
¢Bat1 Soke Cimento Sanayi TAS., Soke, Aydin Tiirkiye
(ismail.isintek@deu.edu.tr)

0z

Bati Anadolu’da Biiyiikk Menderes Grabeni’nin GB boliimiinde, Sazlikdy cevresinde, Soke-Milet
Havzasi’nin Holosen ¢okelleriyle Paleozoyik-Mesozoyik temel kayaglar1 aktif Priene-Sazli Fay Zonu
(PSFZ) ile ayrilir. Soke-Sazli-Argavli yolu boyunca Soke Ovasi’nin Holosen aliivyonlari, Paleozoyik-
Mesozoyik temel kayaglarla yan yana gelir. Bati S6ke Cimento fabrikasi tesislerinin tam karsisinda,
PSFZ’nin taban blogunda, S6ke Ovasi diizligiinden 50-100 m yiiksekliklerde, dik yamaclar iizerinde,
taraca benzeri basamakli alanlar bulunur. Bu kiiciik basamaklar i¢inde, az ¢ok S6ke Ovasi dolgusuna benzer
ancak i¢inde bol Bivalvia kavkilar1 bulunan ince ¢akilli, camurlu kumdan olusan bir ¢okel toplulugu
gbzlenir. Ova ve giincel deniz seviyesinden c¢ok yiiksekte, askida kalmis ve bol denizel kavki iceren bu
cokeller aktif tektonik, depremsellik, tsunami olasilig1 gibi jeolojik konular ve arkeolojik ve antropolojik
cagrisimlartyla ilgi ¢ekici ve arastirilmay1 hak eden bir konudur.

S6z konusu taraca benzeri ¢okeller ¢ok az peklesmis veya peklesmemistir. Cokeller kahverengimsi gri veya
sarimst gri renklidir. Cokellerin belirgin bir ig stratigrafisi veya 6zgiin sedimantolojik yapilar1 yoktur. Cokel
toplulugu iginde ilk incelemelere gore Bivalvia kavkilart disinda bir denizel organizma kalintisi
gozlenmemistir. Bivalvia kavkilarinin hepsi ayni taksona aittir ve iki kavki birbirlerinden ayrilmis haldedir.
Bu ozellikler ¢okellerin denizel taraga veya tsunami ¢okeli olma olasiligini azaltmaktadir. Ayni sarplik
iizerinde ve Bivalviali ¢okellerin 50m kadar iizerinde, temele ait mermerler i¢inde, yamag i¢ine dogru
egimli bir magara bulunmaktadir. Magara hakkinda herhangi bir arkeolojik bulgu bulunmamakla birlikte
Soke Ovasi’nin ve Biiylik Menderes Nehri’nin hemen kenarinda yiiksek ve korunakli bir alan olusturan
basamaklarda antik donem insan yasamina uygun bir alan olarak degerlendirilebilir.

Cokellerin yaslarini saptayabilmek i¢in 6 adet Bivalvia kavkisindan U/Th yaslandirmasi yapilmistir. Bu
yaslandirmalardan 4 tanesi anlamli yas vermis ve degerlendirilmistir. Bu 4 kavkidan sirasiyla 1762 + 85,
1612 +217, 1550+ 262, 1514 £ 100 y1l yaslar elde edilmistir. Bu yaslar ¢okel toplulugunun yaklasik 1847-
1288 y1l yasinda oldugunu ve Bivalvia kavki birikiminin tektonik bir yiikselme veya tsunami etkisinden
¢ok insan yagsamuyla iliskili oldugunu gostermektedir.

Anahtar Kelimeler: Aktif tektonik, Bivalvia, Biiyliik Menderes, denizel taraga, U/Th yaslandirmasi,
tsunami
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PRESENCE OF TERRACE-LIKE BIVALVIAN SEDIMENTS ON THE EDGE
OF THE BUYUK MENDERES GRABEN (SAZLIKOY, SOKE, AYDIN,
WESTERN TURKIYE), THEIR U/Th AGE AND SIGNIFICANCE

Ismail Isintek?, Talip Giingor?, Altug Hasozbek®, Erhan Akay?. Fernando Jimenez
Barredo®, Cumhur Kiiciik®
aDokuz Eyliil University, Engineering Faculty, Department of Geological Engineering,
Tinaztepe Campus, Buca, izmir
®National Human Evolution Research Center, Dept. of Geochronology-Geology, Burgos, Spain
‘Bat1 Soke Cimento Sanayi TAS., Soke, Aydin Tiirkiye
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ABSTRACT

In the southwestern part of the Biiyilk Menderes Graben in Western Anatolia, around Sazlikdy, the
Holocene sediments of the S6ke-Milet Basin and Paleozoic-Mesozoic basement rocks are separated by the
active Priene-Sazli Fault Zone (PSFZ). Along the Soke-Sazli-Argavli road, the Holocene alluviums of the
Soke Plain are juxtaposed with Paleozoic-Mesozoic basement rocks. Directly across the West Soke Cement
Factory facilities, in the footwall of the PSFZ, at elevations of 50-100 m above the plain, terrace-like
stepped areas are found on steep slopes. Within these small steps, a sedimentary assemblage consisting of
fine gravelly and muddy sand, somewhat similar to the S6ke Plain fill but containing abundant bivalves, is
observed. Plains and sediments containing abundant marine shells suspended at high altitudes above sea
level are an interesting and research-worthy subject with their geological issues such as active tectonics,
seismicity, tsunami probability, and archaeological and anthropological connotations.

The terrace deposits in question are only slightly or completely consolidated. They are brownish-gray or
yellowish-gray in color. They lack a distinct internal stratigraphy or unique sedimentological structure.
Initial examination of the sedimentary assemblage revealed no marine organisms other than Bivalvia. All
Bivalvia shells belong to the same taxon, and the two shells are separated from each other. These features
reduce the likelihood of the deposits being marine terrace or tsunami deposits. On the same scarp,
approximately 50 meters above the Bivalvia-bearing deposits, lies a cave within the marble, sloping into
the slope. While no archaeological evidence has been found in the cave, it can be considered an area suitable
for ancient human habitation, located on the steps that form a high, sheltered area on the edge of the Soke
Plain and the Biiyiik Menderes River.

To determine the ages of the sediments, U/Th dating was performed on six Bivalvia shells. Four of these
shells yielded significant ages and were evaluated. Ages of 1762 + 85, 1612 + 217, 1550 + 262, and 1514
+ 100 were obtained from these four shells, respectively. These ages indicate that the sediment assemblage
is approximately 1847-1288 years old and that the accumulation of Bivalvia shells is related to human
habitation rather than a tectonic uplift or tsunami effect.

Keywords: Active tectonics, Bivalvia, Biiyilk Menderes, Marine terrace, Tsunami, U/Th dating
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YUKARI BUYUK MENDERES HAVZASINDA PALEOTASKIN
HIDROLOJiSi CALISMALARI, GB ANADOLU

Hilal Okur?®, irem Salman?, Mehmet Korhan Erturac?, Gerardo Benito®
aGebze Teknik Universitesi, Yer ve Deniz Bilimleri Enstitiisii, Gebze, Tiirkiye
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Paleotaskin hidrolojisi, akarsu havzalarinda gegmis akis rejim degisikliklerini inceleyen, ¢ok disiplinli bir
aragtirma konusudur. Paleoiklim, paleogevre ve afet yonetimi ¢alismalarinin kesisiminde yer alan bu
yaklagim, diinya genelinde 40 yili agkin siiredir birgok nehir havzasinda uygulanmaktadir. Ancak Dogu
Akdeniz’de ve 6zellikle de Anadolu nehirlerinde paleotagkin hidrolojisi arastirmalari, halen sinirh sayida
oncii birkag caligma ile temsil edilmektedir.

Bu ¢aligmanin odak alani, Ege Bolgesi’nin en biiyiik akarsuyu olan Biiyiik Menderes Nehri’nin yukari
havzasidir. Giiniimiizde 6nemli bir tarim alan1 olan bu havza, tarih boyunca da yogun yerlesimlere sahne
olmustur. Ozellikle yukari havzada, 18°i Neolitik doneme tarihlenen 200°den fazla arkeolojik yerlesim alani
bulunmaktadir. “Menderes” terimi, nehrin antik ismi “Maiandros” isminden tiiretilmistir. Arastirma sahasi,
nehrin yukari havzasinda yaklagik 200 km’lik bir alan1 ve basta Kiifi Cay1 olmak iizere yan kollarin
kapsamaktadir. Nehir, Isikli Golii’'nden dogarak Civril-Baklan Grabeni boyunca akisini siirdiirmekte; aktif
normal faylarla denetlenen graben yapisi i¢erisinde derin kiregtasi kanyonlari olugturmaktadir.

Bu c¢alisma kapsaminda, Yukar1 Biiyiikk Menderes Havzasi’'nda yer alan jeolojik kayitlar araciligiyla
paleotaskin hidrolojisi aragtirtlmakta; hidrolojik rejim degisiklikleri ile bunlarin nitelikleri, zamanlar1 ve
gerceklesme sikliklari ortaya konulmaktadir. Elde edilen sonuclar, bolgenin zengin yerlesim tarihgesi ile
karsilagtirmali olarak degerlendirilecektir.

Yontem olarak, paleotagkin hidrolojisinin dogasit geregi ¢oklu vekil yaklasimi benimsenmistir. Bu
kapsamda; yliksek hassasiyetli haritalama, eski uydu gorintilerinin analizi, debi Olglim istasyonu
verilerinin incelenmesi, akarsu ve taskin sedimantolojisinin degerlendirilmesi, graniilometrik tane boyu
analizleri ve istatistiksel yontemler uygulanmigtir. Ayrica mutlak tarihlendirme teknikleri, hidrolik
modelleme ve jeokimyasal belirteglerden yararlanilmis; olusturulan yas modelleri iizerinden paleoakis
senaryolar gelistirilmistir.

Bu c¢alismada, arazi gozlemleri ve ilksel paleotagkin sonuglari sunulmakta; farkli depolanma ortamlar
iizerinden nehrin akis dinamikleri ve ge¢mis taskin olaylar1 tartisiimaktadir. ilk degerlendirmeler, havza
Olceginde gergeklesen hidrolojik rejim degisiklikleri ile ekstremlerin nitelik, zaman ve sikliklarina iligkin
bulgular saglamaktadir.

Bu calisma, TUBITAK 2214-A Yurtdis1 Doktora Siras1 Burs Programi ve YOK-ADEP projesi tarafindan
desteklenmektedir.

Anahtar Kelimeler: Biiyiik Menderes, Civril-Baklan Grabeni, hidroloji, Neolitik, paleotagkin.
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PALEOFLOOD HYDROLOGY STUDIES IN THE UPPER BUYUK MENDERES
RIVER BASIN, SW ANATOLIA

Hilal Okur?®, frem Salman®, Mehmet Korhan Erturac?®, Gerardo Benito®
2 Gebze Technical University, Institute of Earth and Marine Sciences, Gebze, Tiirkiye
® Spanish National Research Council (CSIC), National Museum of Natural Sciences (MNCN),
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ABSTRACT

Paleoflood hydrology is a multidisciplinary research field that investigates past variations in river flow
regimes. Positioned at the intersection of paleoenvironmental studies, paleoclimate research, and disaster
management, this approach has been applied to numerous river basins worldwide for over 40 years.
However, in the Eastern Mediterranean, and particularly in Anatolian rivers, paleoflood hydrology studies
remain limited to a few pioneering examples.

This study focuses on the upper basin of the Biiyiik Menderes River, the largest river in the Aegean Region
of Turkey. Today, this basin is an important agricultural area, while historically it was a significant
settlement zone. In the upper basin alone, more than 200 prehistoric sites, including 18 dating back to the
Neolithic, have been identified. The modern name “Meander” derives from the ancient name of this river
“Maiandros.” The study area encompasses approximately 200 km of the upper—middle course of the river
and its tributaries, notably the Kiifi Stream. The river originates from the Isikli Lake, flows through the
Civril-Baklan Graben, and has carved deep limestone canyons within an active normal fault-controlled
graben system.

This research aims to reconstruct paleoflood hydrology in the Upper Biiyiik Menderes Basin through
geological archives, in order to determine the nature, timing, and frequency of past hydrological regime
changes and extremes. The results are assessed in relation to the region’s rich settlement history.

Methodologically, a multi-proxy approach was adopted, as is essential for paleoflood studies. The applied
methods include high-resolution geomorphological mapping, analysis of historical satellite imagery,
evaluation of gauging station records, assessment of fluvial and flood sedimentology, grain-size
distribution analyses, and statistical methods. In addition, absolute dating techniques, hydraulic modeling,
and geochemical markers were employed. Age models were constructed to develop paleodischarge
reconstructions based on analytical data.

This study discusses preliminary paleoflood results and field observations. Various depositional
environments along the river have been investigated to evaluate both flow dynamics and past flood events.
The preliminary results provide insights into the characteristics, timing, and recurrence of hydrological
regime changes and extremes within the basin.

This research supported by the TUBITAK 2214-A Doctoral Fellowship Program and the YOK-ADEP
projects.

Keywords: Biiyiik Menderes, Civril-Baklan Graben, hydrology, Neolithic, paleoflood.
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SEDIMANTER KOKENLI JEOLOJIK MiRAS VE SEDIMANTOLOGLARIN
ROLU

Mehmet Ozkul®
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Kimikli Kampiisii, 20160 Denizli
(mozkul.mehmet@gmail.com)
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Yerkabugunun evrimini agiklayan tipik lokaliteler, tortul istifler, gorsel yan1 bilyiik olan jeoloji elemanlart,
kendisi iyi bilinen olay veya siireclerin giizel temsilcileri, cok seyrek rastlanan olusumlar her birisi ‘jeolojik
miras’ tir. Onemli fosil yatagi, tektonik yapu, yer sekilleri, mineraller, kayaglar, mirastaglar jeolojik mirasin
kapsamui i¢indedir. Bunlar hem yerkiirenin 6grenilmesi hem de yerbilimi egitimi i¢in her zaman gereklidir.
Yok olmalar1 durumunda jeolojik evrimin bir parcasi, bir kaydi silinmig olacaktir. Tanimdan da anlasilacagi
gibi, jeolojik miras 6geleri magmatik, metamorfik ve sedimanter kokenli olabilir. Tortul kdkenli bir
olusumun ulusal ve/veya uluslararasit 6neme sahip bir jeolojik miras olarak kabul edilmesi i¢in gerekli bilgi
ve belgelerin ortaya konmasi gerekir. Bu bilgi ve belgeler, tanmirlik, erisim, makale, kitap, proje, bildiri
vb. olabilir.

IUGS 2022-2024 yillar1 arasinda uluslararasi ilk ve ikinci 100 jeolojik miras alani listesini yaymlamustir.
Bu ilk 200 jeolojik miras listesinde sedimanter kokenli ¢ok sayida jeosit yer almistir. Pamukkale
Travertenleri ve Mars Analogu olarak Salda Golii (Tirkiye), Kretase-Paleojen stratigrafik kesiti (Zumaya,
Ispanya) ve Everest Dag1 Ordovisiyen Kayalar1 (Cin, Nepal) bunlardan sadece birkagidir.

14 Mart 2024 de Tiirkiye’nin en 6nemli 100 ulusal jeolojik miras1 listesi hazirlanmistir. Ankara Koserelik-
Baglum Ammonitiko rosso fasiyesi, Hasretdagi-Baskil (Elazig) tiirbidit kanallari, Denizli-Tavas Oligo-
Miyosen Molasi ve Van Goli mikrobiyolitleri ulusal listede yer alan tortul kokenli jeolojik miras
alanlarindan bazilaridir.

Sonug olarak, sedimantologlar galistiklart alanlarin, istiflerin, sedimanter olusumlarin jeolojik miras
acisindan da degerlendirmesini yapmali ve Tiirkiye’nin jeolojik mirasini belirleme, koruma ve tanitim

siire¢lerine katkida bulunmalidirlar.

Anahtar Kelimeler: Jeokoruma, Sedimanter kokenli jeolojik miras, sedimantoloji, ulusal liste
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GEOLOGICAL HERITAGE OF SEDIMENTARY ORIGIN AND THE ROLE OF
SEDIMENTOLOGISTS

Mehmet Ozkul?
aPamukkale University Engineering Faculty Department of Geological Engineering,
Kinikli Campus, 20160 Denizli
(mozkul.mehmet@gmail.com)

ABSTRACT

Typical localities that explain the evolution of the Earth's crust, sedimentary stacks, geological elements
with a great visual aspect, beautiful representatives of well-known events or processes, and very rare
formations are all ‘geological heritage’. Important fossil beds, tectonic structures, landforms, minerals,
rocks and heritage stones are within the scope of geological heritage. These are always necessary for both
learning about the Earth and for geoscience education. If they were to disappear, a part of geological
evolution, a record of it, would be erased. As can be understood from the definition, geological heritage
elements can be of magmatic, metamorphic and sedimentary origin. In order for a sedimentary formation
to be accepted as a geological heritage of national and/or international importance, the necessary
information and documents must be presented. This information and documents can be recognition, access,
articles, books, projects and proceedings.

IUGS published the first and second 100 international geological heritage sites lists between 2022 and
2024. Many geosites of sedimentary origin were included in this top 200 geological heritage list.
Pamukkale Travertines and Salda Lake as a Mars Analogue (Turkey), Cretaceous-Paleogene stratigraphic
section (Zumaya, Spain) and Mount Everest Ordovician Rocks (China, Nepal) are just a few of them.

On March 14, 2024, the list of the 100 most important national geological heritage sites of Turkey was
prepared. The Ankara Koserelik-Baglum Ammonitico rosso facies, Hasretdagi-Baskil (Elazig) turbidite
channels, Denizli-Tavas Oligo-Miocene Molasse and Lake Van microbiolites are some of the sedimentary
geological heritage areas included in the national list.

As a result, the sedimentologists should evaluate the areas, sequences and sedimentary formations they
work in terms of geological heritage and contribute to the processes of determining, protecting and
promoting of the geological heritage of Tiirkiye

Keywords: Geological heritage of sedimentary origin, geoprotection, national list, sedimentology
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TUM KAROT BT TARAMALARININ REZERVUAR
DEGERLENDIRMESINDEKI GELiSMIiS UYGULAMALARI

Hasan Caglar Usdiin?, ibrahim Olgun Ugurlu®
aTirkiye Petrolleri Anonim Ortakligi ARGE Merkezi, Ankara, Tiirkiye
(hcusdun@tpao.gov.tr)
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X-151m1 bilgisayarli tomografi (BT), petrol endiistrisinde karot 6rneklerinin i¢ yapisint degerlendirmek igin
yaygin olarak kullanilan gii¢lii ve tahribatsiz bir goriintiileme teknigidir. Bu yontem, karotlarin tapa alim
icin 6n degerlendirmesinin saglanmasi, kaba yogunlugunun belirlenmesi, gdzeneklilik miktarinin tahmin
edilmesi, litolojik degiskenligin ve formasyon smirlarinin tanimlanmasini saglarken, ayni zamanda
sedimanter yapilar, stilolitler ve gatlaklarin detayli olarak degerlendirilmesine olanak saglamaktadir.
Ayrica, Cift Enerjili Bilgisayarli Tomografi (DECT) yontemi—Xkarot Orneklerinin iki farkli enerji
seviyesinde (140 kV ve 80 kV) taranmasini igeren bir teknik—tarama verilerinin kaba yogunluk ve efektif
atom numarasina (Zeff) donistiiriilmesini saglar. Bu yontem, kayag tipi (rock typing) modellerinin
olusturulmasina olanak tanirken karot karakterizasyonunun dogrulugunu da artirmaktadir. Tiim karot
boyunca yapilan BT taramalari, kayag tiplerini etkili bir sekilde tanimlamakta ve gozenekliligi hem tapa
boyutundaki 6rneklerde hem de tiim karot 6l¢eginde tahmin etmektedir. Ayrica, 3 boyutlu kayag verilerinin
kullanilabilirligi, karot hacmi iginde istenilen boyut ve yonde sanal tapalarin olusturulmasina olanak
tanimaktadir. Bu durum, 6zellikle rezervuar anizotropisi ¢alismalarinda kritik 6neme sahiptir; ¢linkii akis
yoniindeki 6zellikler ve heterojenlik gibi akigkan akigt ve rezervuar performansin etkileyen faktorlerin
ayrmtili analizine olanak saglamaktadir.

Bu calismalar kapsaminda, 0.5 mm ¢oziiniirliikte siirekli tam ¢apli taramalar yapabilen doérdiincii nesil
medikal bir bilgisayarli tomografi tarayicisi kullanilmaktadir. Bu taramalardan kaba yogunluk ve efektif
atom numarasi (Zeff) loglar elde edilmektedir. Ardindan gerceklestirilen veri igleme adimlari—goriintii
segmentasyonu ve dijital kayag fizigi hesaplamalarini igeren—biitiin karot taramalarindan sayisal verilerin
¢ikarilmasini miimkiin kilmaktadir.

Yiiksek ¢oziniirliikli 3 boyutlu BT goriintiileri, sedimantolojik yorumlari1 6nemli 6l¢iide gelistirmis; elde
edilen sayisal veriler ise karot boyunca mineralojik ve yogunluk degisimlerinin taninmasini
kolaylagtirmistir. Ortaya ¢ikan goriintiiler, karotlarin hizli bir sekilde degerlendirilmesini saglarken ayni
zamanda c¢atlaklar, baglica fasiyes degisimleri ve gozeneklilik farkliliklar1 gibi temel fiziksel ve jeolojik
Ozellikleri de ortaya koymaktadir. Karotlardan alinacak tapa 6rneklerinin se¢iminde, yalnizca gorsel karot
incelemesine dayanmanin rastgele orneklemeye yol agtigt ve karot heterojenligini dogru sekilde
yakalayamadig1 gortilmektedir. Bu durum o6zellikle heterojen ve farkli goézenek sistemlerinin mevcut
oldugu karbonat rezervuarlarda biiyliik 6nem tagimaktadir. Bilgisayarli tomografi taramalari—korumali
karotlara uygulandiginda—heterojen rezervuarlarda rezervuart daha iyi temsil eden tapalarin seg¢imi
acisindan son derece etkili bir yontemdir.

Anahtar Kelimeler: Tiim karot bilgisayarli tomografi, kayag¢ siniflamasi, porozite, rezervuar heterojenligi
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ADVANCED APPLICATIONS OF WHOLE-CORE CT SCANNING IN
RESERVOIR EVALUATION

Hasan Caglar Usdiin®, Ibrahim Olgun Ugurlu®
2 Turkish Petroleum Corporation R&D Center, Ankara, Tiirkiye
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ABSTRACT

X-ray computed tomography (CT) is a robust, noninvasive imaging technique widely used in the petroleum
industry to assess the internal features of core samples. This method facilitates the preliminary evaluation
of cores for plug sampling, determines bulk density, estimates porosity, identifies lithological variability
and formation boundaries, and reveals sedimentary features, stylolites, and fractures. Additionally, Dual-
Energy Computed Tomography (DECT), which involves scanning core samples at two distinct energy levels
(140 kV and 80 kV) to highlight mineralogical differences, has been implemented to convert scan data into
bulk density and effective atomic number (Zeff), thereby enabling the creation of rock type models and
enhancing the accuracy of core characterization. Whole-core CT scanning effectively identifies rock types
and predicts porosity both in plug-sized samples and at the whole core scale. Moreover, the availability of
3D rock data allows for the creation of virtual plugs of any size and orientation within the core volume.
This capability is particularly crucial for reservoir anisotropy studies, as it enables detailed analysis of
directional properties and heterogeneity that impact fluid flow and reservoir performance.

The current study employs a fourth-generation medical-grade CT scanner capable of producing continuous
full-diameter scans at a resolution of 0.5 mm, from which bulk density and effective atomic number (Zeff)
logs are derived. Subsequent data processing—comprising image segmentation and digital rock physics
computations—enables the extraction of quantitative insights from whole-core scans.

The high-resolution 3D CT imagery significantly enhanced sedimentological interpretations, while the
derived quantitative outputs improved the recognition of mineralogical and density variations along the
core. The resulting images offer a rapid overview of core tubes for sample selection and simultaneously
expose essential physical and geological features, including fractures, major facies changes, and porosity
variations along the scanned core. It is evident that relying solely on visual core inspection results in
arbitrary sampling and fails to capture core heterogeneity accurately. This is especially important in highly
heterogeneous reservoirs like carbonates, which frequently exhibit complex, multi-porosity systems that
drive petrophysical variability. Computed tomography (CT) scans—when applied to preserved cores—are
an extremely effective method for selecting plugs that better represent the reservoir in heterogeneous
formations.

Keywords: Whole-core computed tomography, rock typing, porosity, reservoir heterogeneity
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Salda Goli (GB Tirkiye), yiiksek alkaliniteye sahip (pH 9,0-9,3) ve magnezyum agisindan zengin bir
goldiir. Salda Golii, giincel hidromagnezit stromatolitlerine ev sahipligi yapmakta olup, Mars’taki Jezero
Krateri i¢in en gii¢lii karasal analoglarindan biri olarak temsil edilmektedir. Bu ortamdaki hidromagnezit
olusumunun biyotik ve abiyotik yollarmin anlasilmasi, hem Diinya’da hem de potansiyel olarak diinya
disinda, ekstrem kosullar altinda karbonat ¢okelme siireclerine dair 6nemli bilgiler sunmaktadir. Bu
caligma, aktif ve fosil stromatolitlerdeki hidromagnezit olusum mekanizmalarini, 6zellikle mikrobiyal
katkilar {izerine odaklanarak, mineralojik, jeokimyasal ve mikroyapisal analizlerle ortaya koymaktadir.
olmalidir.

Mevsimsel araliklarla yapilan saha orneklemeleri; in-situ hidrojeokimyasal ve mineralojik Slgiimler,
doygunluk indeksi modellemeleri ve SEM ile TEM gibi ileri goriintiileme teknikleriyle desteklenmistir.
Bulgular, hidromagnezitin nanokiireler, tabakamsi kristaller ve rozetler gibi farkli morfolojik formlarda
bulundugunu ve siklikla organik madde ile iligkili oldugunu ortaya koymaktadir. Bakteriler ve diyatomlar
tarafindan iretilen ekstraseliiler polimerik maddeler (EPS), hidromagnezit nanokiireleri ve tabakali
agregalarin niikleasyonunda anahtar rol oynamaktadir. Bu biyojenik 6zellikler, ignemsi aragonit gibi
abiyotik kristal morfolojilerinden ayrisarak, paralel ancak ayirt edilebilir ¢okelme yollarmi isaret
etmektedir. XRD werileri, stromatolit olgunlagsmasi sirasinda hidratli onciillerin kademeli olarak iyi
diizenlenmis hidromagnezite doniistiigiinii gostermektedir. Giincel stromatolitlerde hidromagnezit yapisi
hidratasyon nedeniyle genislemisken, bu yapi1 daha gelismis stromatolit matlarinda ve ¢akillarinda kademeli
olarak su kaybetmis olarak bulunur. Ne nesquehonit ne de dipinjit minerallerine ait X-1gin1 yansimalarina
rastlanmamustir. Bu iki fazin diger bazi ¢alismalarda (6rn. Gunes ve ark., 2024) yanlis tanimlanmis olmasi,
Salda Golii’niin Jezero paleogdliine bir benzer olarak yorumlanmasini sorgulamaktadir.

Calismada onerilen ¢ift biyotik—abiyotik mineralizasyon modeli, yiiksek Mg/Ca oranlar, yiiksek pH ve
mikrobiyal metabolik aktiviteler tarafindan kontrol edilen karmagsik bir jeobiyolojik sistemi ortaya
koymaktadir. Organik madde agisindan zengin, minerallesmis diyatom friistiillerinin varligi, karbonat
cokelmesinde siyanobakteri disindaki mikroorganizmalarin da daha genis bir ekolojik rol oynayabilecegini
gostermektedir. Jezero Krateri’nde tespit edilen karbonatlarla olan bilesimsel ve dokusal benzerlikler g6z
oniinde bulunduruldugunda, bu bulgular astrobiyoloji agisindan O6nemli biyoimza Kkriterlerinin
gelistirilmesine katki saglamaktadir. Daha genis bir ¢ercevede ise bu ¢alisma, alkalin gol ortamlarinda
mikrobiyal etkili karbonatlarin yorumlanmast igin genel bir kuramsal ¢erceve sunmakta ve bu siireclerde
rol oynayan spesifik mikrobiyal taksonlar ve biyokimyasal yollarin gelecekte ayrintili olarak arastirilmasini
onermektedir.

Anahtar Kelimeler: Biyotik-abiyotik mineralizasyon, hidromagnezite, aragonit, Salda Golii, Jezero
Krateri, Mars, Tiirkiye

35



Uluslararas1 Katilimh Sedimantoloji Calisma Grubu 2025 Calistays, 11-14 Eyliil 2025, Izmir
Sedimentology Working Group 2025 Workshop with International Participants, September 11-14, 2025, [zmir
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ABSTRACT

Lake Salda (SW Turkey), a highly alkaline (pH 9.0 — 9.3), Mg-rich lake, hosts modern hydromagnesite
stromatolites and represents one of the most compelling terrestrial analogues for Jezero Crater on Mars.
Understanding the biotic versus abiotic pathways of hydromagnesite formation in this environment offers
valuable insights into carbonate precipitation processes under extreme conditions, both on Earth and
potentially beyond. This study integrates mineralogical, geochemical, and microstructural analyses to
unravel the mechanisms behind hydromagnesite formation in living and fossil stromatolites, with a
particular focus on microbial contributions.

Field sampling across seasonal intervals was coupled with in situ hydrochemical and mineralogical
measurements, saturation index modelling, and advanced imaging techniques, including SEM and TEM.
Results reveal that hydromagnesite exists in distinct morphological forms such as nanospheres, platy
crystals, and rosettes, frequently associated with organic matter. Extracellular polymeric substances,
produced by bacteria and diatoms, serve as key nucleation sites for hydromagnesite nanospheres and platy
aggregates. These biogenic features contrast with abiotic crystal morphologies such as acicular aragonite,
indicating parallel but distinguishable precipitation pathways. Mineralogical XRD data suggest
progressive dehydration of hydrated precursors into well-ordered hydromagnesite during stromatolite
maturation. In living stromatolites, the structure of hydromagnesite is expanded due to hydration, which is
progressively lost in more developed living mats and stromatolite pebbles. No X-ray reflections of
nesquehonite or dypingite were observed. These two phases appear to have been misidentified in other
studies (e.g. by Gunes et al., 2024), which calls into question the interpretation of Lake Salda as an
analogue for the Jezero palaeolake.

The dual biotic-abiotic mineralisation model highlights a complex geobiological system governed by high
Mg/Ca ratios, elevated pH, and microbial metabolic activity. The presence of organic-rich, mineralised
diatom frustules suggests a broader ecological role for non-cyanobacterial microorganisms in carbonate
precipitation. Given the compositional and textural similarities to carbonates detected in Jezero Crater,
these findings contribute to the development of biosignature criteria relevant to astrobiology. More
broadly, this work provides a general framework for interpreting microbially influenced carbonates in
other alkaline lacustrine settings and recommends future investigation into the specific microbial taxa and
biochemical pathways involved.

Keywords: Biotic-abiotic mineralisation, hydromagnesite, aragonite, Lake Salda, Jezero Crater, Mars,
Turkey
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Giineydogu Anadolu Bolgesi’'nde Paleosen’de ¢okelmis Sinan Formasyonu’nun iist iiyesi bolgede petrol
iiretimi yapilan rezervuarlardan biridir. Birimin yayiliminin sinirli olmasi ve kompleks rezervuar 6zellikleri
gostermesi nedeniyle ikincil hedef seviye olarak degerlendirilen bu birimden petrol {iretimi 1980°1i yillara
dayanmaktadir. Calisma alaninda, baslica dolomitik kirectasi, kiregtasi, dolomit ve dolomitik marn
litolojilerinden olusan birimin ¢okelim alt ortamlari; gel-git diizliigi, lagilin, karbonat y181s1mu, (self kenarr),
yigisim civari ve agik self/yamag olarak tanimlanmaktadir. Birimin yayilimi, kuzeybatisinda yer alan Antak
Formasyonu’nun karasal ¢okelleri ve giineydogusunda yer alan Germav Formasyonu {ist iiyesinin derin
denizel sedimanlart ile sinirlanmaktadir.

Bu calisma kapsaminda, Sinan Formasyonu iist iiyesinden iki kuyuda alinan dort adet karot {izerinde,
birimin rezervuar 6zelliklerine iliskin ayrintili analizler ve degerlendirmeler yapilmstir. Karotlardan alinan
toplam 57 adet tapa {izerinde temel karot analizi 6lgiimleri gergeklestirilerek porozite ve permeabilite
degerleri hesaplanmistir. Bunun yani sira, tapa uglarindan hazirlanan ince kesitler iizerinde petrografik
analizler tamamlanmustir. Ayrica bu 6rnekler tizerinde X-151n1 kirtnimi (XRD) analizleri yapilarak tiim kaya
mineral bilesimleri (agirlik%) belirlenmistir.

Sinan Formasyonu iist iiyesinden alinan karotlar, ¢ift-enerjili bilgisayarli tomografi (Dual-Energy CT -
Dual-BT) cihazi ile taranmig ve birimin rezervuar 6zellikleri nitel (kalitatif) ve nicel (kantitatif) olarak
degerlendirilmistir. Yapilan disiplinlerarasi ¢aligsmalar birimin iyi rezervuar 6zelliklerine sahip oldugunu
ortaya koymustur. Birimin rezervuar heterojenliginin ve kalitesinin kisa mesafelerde farklilik gdsteren
diisey ve yanal mikrofasiyes degisimleri ile ve ¢okelme sonrasi gegirilen diyajenetik evreler tarafindan
kontrol edildigi tespit edilmistir.

Anahtar Kelimeler: Cift-enerjili bilgisayarli tomografi (Dual-BT), Sinan Formasyonu Paleosen karbonat
rezervuarl, rezervuar heterojenligi
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ABSTRACT

The upper member of the Sinan Formation, deposited during the Paleocene within the Southeastern
Anatolia Region, is one of the petroleum-producing reservoirs in the area. Oil production from this unit,
considered a secondary target level due to its limited distribution and complex reservoir characteristics,
dates back to the 1980s. In the study area, the unit primarily consists of dolomitic limestone, limestone,
dolomite, and dolomitic marl lithologies. Its depositional sub-environments are defined as tidal flat, lagoon,
carbonate buildup (shelf break/shelf edge), peri-buildup (forereef/backreef), and open shelf/slope. The
unit's distribution is bounded by the terrestrial sediments of the Antak Formation to the northwest and the
deep-marine sediments of the upper member of the Germav Formation to the southeast.

Within the scope of this study, detailed analyses and evaluations regarding the reservoir properties of the
upper member of the Sinan Formation were conducted on four cores obtained from two wells. Basic core
analysis measurements were performed on a total of 57 plugs taken from the cores, and porosity and
permeability values were calculated. Additionally, petrographic analyses were completed on thin sections
prepared from the plug ends. Furthermore, X-ray diffraction (XRD) analyses were performed on these
samples to determine the whole-rock mineral compositions (wt%).

The cores retrieved from the upper member of the Sinan Formation were scanned using a Dual-Energy
Computed Tomography (Dual-Energy CT - Dual-BT) device, and the unit's reservoir properties were
evaluated qualitatively and quantitatively. The interdisciplinary studies conducted revealed that the unit
possesses good reservoir properties. It was determined that the reservoir heterogeneity and quality of the
unit are controlled by vertical and lateral microfacies changes that vary over short distances, and by the
diagenetic stages undergone after deposition.

Keywords: Dual-energy computed tomography (Dual-BT), Sinan Formation, Palaeocene carbonate
reservoir, reservoir heterogeneity
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Calisma alan1; Adiyaman ili’nin giineyinde, Besni Ilgesi ile Atatiirk Baraj1 arasinda kalan alan1 kapsamakta
olup, 3B sismik verinin yorumlanmasi ve sondaj verilerinin yardimiyla hazirlanan jeolojik modellerle
degerlendirilmistir. Kretase yasl allokton cephesinin 6neyinde bulunan bahse konu alan kuzey alanlara
gore tektonik agidan nispeten daha sakin olsa da Kretase, Eosen, Miyosen ve Pleistosen tektonizmasi bu
bdlgenin yapisal unsurlarinin sekillenmesinde 6énemli rol oynamaktadir.

Gerek arazi gozlemlerinde gerekse de sismik kesitlerde izlenebilen Geg¢ Miyosen-Pleistosen yash
Adiyaman Fay1; GB-KD yonlii bir trend sunmakta ve agilan kuyularda ¢okelim sisteminin ayrimlanmasinda
ve petrol potansiyellerinin degerlendirilmesinde 6nemli rol oynamaktadir. Bu fayin glineyinde Kretase-
Paleosen yasli Germav Formasyonu, derin denizel fasiyeste ¢okelim gosteren kalin bir istif olarak
izlenirken, kuzey alanlarda kirintil istifle ardalanmali s1g fasiyeslere gecis gostermektedir. Yine ¢alisma
kapsaminda sismik kesitlerde yorumlanan Orta. Miyosen yaglt dogrultu atimli Samsat Fay1’nin bolgedeki
yapisal formlarin sekillenmesinde 6nemli rol oynadigi gézlenmistir. Bu fay; batida Adiyaman Fayi ile
doguda Geg¢ Miyosen-Pleistosen yasli Kemerli Fayi ile otelenmektedir. Sahada agilan kuyularda
Mastrihtiyen yaslh Kastel Formasyonu’nun tiirbiditik ¢6kellerinin, daha giineyde Bozova Formasyonu’nun
Killi kiregtas1 fasiyeslerine gecis gostermesi bu alandaki Kretase donemindeki derinlesmeyi gosterirken
Miyosen-Pleyistosen doneminde ise bahse konu reaktive faylarla bolgenin morfolojisi yeniden
sekillenmistir.

Bolgenin petrol sistemini Geg¢ Kretase yash c¢okeller olusturmaktadir. Bolgede yapilan sondaj
calismalarinda Adiyaman Fay Zonu’nun kuzey alanlarinda rezervuarlarin bu faydan etkilendigi ve meteorik
su taginimina neden oldugu (Dudere Sahasi gibi) izlenmistir. Faym giiney alanlarinda ise Kretase yapilari
ve OrtaMiyosen yapilarinin korundugu ve petrol sisteminin olumlu gelistigi izlenmistir. Calismaya konu
olan Hasankendi Sahas1; bu yapisal konsepte olup, petrol potansiyeli tagimaktadir.

Anahtar Kelimeler: Adiyaman, Hidrokarbon sistemi, Hasankendi Sahas1
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ABSTRACT

The study area encompasses the area between the Besni district and the Atatiirk Dam in the south of
Adaman Province. It was evaluated with—the interpretation of 3D seismic data and geological modeling
based on drilling data. Although the study area, located at the front of the Cretaceous allochthononous,
exhibits greater tectonic stability relative to the northern regions, the Cretaceous, Eocene, Miocene and
Pliocene tectonism has played a significant role in shaping the structural elements of the region.

When the studied area is evaluated from a tectonic perspective, it is clearly observed in the seismic
interpretations that the Cretaceous period was characterized by normal fault systems and that these faults
were reactivated in the Miocene period. The Late Miocene-Pleistocene Adiyaman Fault, which can be
observed both in field observations and seismic sections, presents a SW-NE trend and plays an important
role in the differentiation of the depositional system and the evaluation of petroleum potential in wells.
South of this fault, the Cretaceous-Paleocene Germav Formation is observed as a thick sequence deposited
in deep-sea facies, while in the northern areas, it transitions to shallow facies intercalated with clastic
deposits. Furthermore, the Middle Miocene strike-slip Samsat Fault, interpreted in seismic sections within
the scope of this study, has been observed to have played a significant role in shaping the structural forms.
It was also observed that the Middle Miocene strike-slip Samsat Fault, interpreted on seismic sections
within the scope of the study, played an important role in shaping the structural forms in the region. This
fault is offset by the Adwyaman Fault to the west and the Late Miocene-Pleistocene Kemerli Fault to the
east. Wells drilled in the field show a transition from turbiditic deposits of the Maastrichtian Kastel
Formation to the clayey limestone facies of the Bozova Formation south of this fault, indicating deepening
in this area during the Cretaceous period. During the Miocene-Pleistocene, the morphology of the region
was reshaped by these reactive faults.

The region's petroleum system consists of Late Cretaceous sediments. Drilling studies in the region have
shown that reservoirs in the northern areas of the Adiyaman Fault Zone are affected by this fault and cause
meteoric water transport (such as the Dudere Field). In the southern areas of the fault, Cretaceous and
Middle Miocene structures are preserved, and the petroleum system has developed positively. The
Hasankendi Field, the subject of this study, conforms to this structural concept and has petroleum potential.

Keywords: Adyaman, Hydrocarbon system, Hasankendi Field
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Mardin Grubu Karbonatlar1 Giineydogu Anadolu Bolgesi’nin en dnemli rezervuar seviyelerinden biri
olarak degerlendirilmektedir. Mardin Grubu Formasyonlar igerisinde 6zellikle Derdere Formasyonu’nun
diisey ve yatay yonlerde rezervuar 6zelliklerinin degisimi, degisimini etkileyen faktorlerin analiz edilmesi
bu ¢aligmanin dncelikli amaglarindandir. Bu amagla hedef seviyelerden yogun miktarda karot alinmis olan
Sirnak Bolgesi kuyularmin degerlendirmeleri bu ¢aligmanin kapsamini olugturmaktadir.

Karotlar iizerinde diisey ve dikey yonde alinmis olan tapalardan yapilan rezervuar parametrelerinin
laboratuvar olgiimleri, bu tapalardan elde edilen dual enerjili bilgisayarli tomografi cihazi ile alinan
goriintiiler ve bu goriintiilerden elde edilen matriks, porozite ve ¢atlak analizleri, ince kesit fotograflarindan
yapilan porozite, ¢atlak ve stilolit gézlemleri ile kayag tiplerinin ve porozite tiplerinin ayirt edilmesi bu
calisma kapsaminda kullanilacak yontemlerdendir. Buna gore ilksel fasiyes ve diyajenetik parametreler
hususunda bir hayli heterojen olarak degerlendirilen Mardin Grubu Karbonatlarinin diisey ve yatay yondeki
akis davranis1 degerlendirilecektir. Catlaklarin yonleri, sikligi, agikliligi ve stilolitlerin gegirimli ya da
gecirimsiz davranislari farkli yonlerde alinmis olan tapalar ve bu tapalardan yapilan ince kesitler lizerinde
farkli 6lgeklerde gozlemlenecektir. Buna goére Mardin Grubu Karbonatlar igerisinde yer alan kiregtasi,
dolomitik kirectasi, kalkerli dolomit ve dolomit tipi farkli litolojilerinin rezervuar igerisinde izotropik ya da
anizotropik davranisina yonelik yorumlamalara gidilecektir.

Sirnak Bolgesi’nde yer alan petrol sahalarindan yapilan analizlerin ilksel sonuglarina gore iyi rezervuar
ozelligi tagiyan seviyelere ait ayni derinliklerden alinan yatay ve dikey tapalarin tomografi cihazi ile
taramasi sonucu elde edilen goriintiiler iizerinde benzer matriks yogunluklari ve benzer porozite aglarinin
oldugu gozlemi yapilmistir. Ancak daha detayli analizlerin neticesinde kantitatif ve kalitatif olarak
rezervuar parametrelerinin rezervuar igerisindeki farkli yonlerde belirlenmesi miimkiin olacak ve rezervuar
heterojenligi ortaya koyulacaktir.

Anahtar Kelimeler: Mardin Grubu Karbonatlari, Sirnak Boélgesi, rezervuar heterojenligi, rezervuar
parametreleri
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ABSTRACT

The Mardin Group Carbonates are considered one of the most important reservoir levels in the
Southeastern Anatolia Region. Within the Mardin Group formations, especially the vertical and lateral
variations of the reservoir properties of the Derdere Formation and analyzing the factors affecting these
variations are the primary objectives of this study. For this purpose, the evaluations of the wells in the
Strnak Region, from which a large number of cores were taken from target intervals, have been included
within the scope of this study.

The identification and classification of rock and porosity types are the main scope of this study using
laboratory measurements of reservoir parameters performed on plugs taken vertically and horizontally
from the cores, matrix, porosity, and fracture observations on the images captured by dual-energy
computed tomography devices, and porosity, fracture, and stylolite observations from thin-section
photographs. Accordingly, the vertical and lateral flow behavior of the Mardin Group Carbonates, which
are considered quite heterogeneous in terms of primary facies and diagenetic processes, will be evaluated.
The orientations, frequency, and aperture of fractures, as well as the permeable or impermeable behavior
of stylolites, will be observed at different scales on plugs taken from various directions and on thin sections
made from these plugs. Accordingly, interpretations will be made regarding the isotropic or anisotropic
behavior of the different lithologies such as limestone, dolomitic limestone, calcareous dolomite, and
dolomite found within the reservoir level of Mardin Group Carbonates.

According to the preliminary results of analyses conducted on the oil fields located in the Sirnak Region, it
was observed that similar matrix densities and similar porosity networks are present on the images
obtained from the scanning with core tomography of horizontal and vertical plugs taken from the same
depths of levels with good reservoir properties. However, as a result of more detailed analyses, it will be
possible to determine reservoir parameters quantitatively and qualitatively in different directions within
the reservoir, revealing the reservoir heterogeneity.

Keywords: Reservoir, isotrophy, porosity, permebility, heterogenity
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Bu calisma, Giineydogu Anadolu Bolgesi'nde, Diyarbakir'm kuzeyinde agilan kuyulardan elde edilen
Ordovisiyen yagli Bedinan Formasyonu'na ait kumtaglarinin sedimantolojik ve rezervuar ozelliklerini
incelemektedir. Petrografik analizler, SEM/EDS, XRD ve temel karot analizlerine dayali olarak yapilan
degerlendirmeler sonucunda, s6z konusu kumtaglarinin kuvars arenit, subarkoz ve arkozik arenit tiplerinden
olustugu belirlenmistir. XRD analiz sonuglarina gore, birimdeki kil mineral icerigi %3 ile %20 arasinda
degismekte olup; baslica illit, kaolinit ve eser miktarda smektitten olugsmaktadir. Temel karot analizlerinden
elde edilen verilere gore ise gozeneklilik degerleri %4 ile %19 araligindadir. Diyajenez siireci, erken
donemde kuvars ¢imento biiyiimeleri, ge¢ donemde ise yama seklindeki dolomit ¢imentolar ve otijenik kil
mineral olusumlart ile karakterize edilmektedir. S6z konusu bu diyajenetik siiregler, gozeneklilik ve
gegirgenligi onemli dlglide azaltarak kumtasi rezervuar kalitesini olumsuz yonde etkilemektedir.

Anahtar Kelimeler: Bedinan Formasyonu, kumtasi, kil tipleri, rezervuar kalitesi
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ABSTRACT

This study investigates the sedimentological and reservoir characteristics of the Ordovician-aged Bedinan
Formation sandstones, obtained from wells drilled in the northern part of Diyarbakir, within the
Southeastern Anatolia Region. Evaluations based on petrographic analyses, SEM/EDS, XRD, and routine
core analysis have determined that these sandstones consist of quartz arenite, subarkose, and arkosic
arenite types. According to XRD results, the clay mineral content in the unit varies between 3% and 20%,
primarily comprising illite, kaolinite, and trace amounts of smectite. Data from routine core analysis
indicate that porosity values range from 4% to 19%. The diagenetic process is characterized by early-stage
quartz cement overgrowths and late-stage patchy dolomite cements along with authigenic clay mineral
formation. These diagenetic processes significantly reduce porosity and permeability, thereby adversely
affecting the sandstone reservoir quality.

Keywords: Bedinan Formation, sandstone, clay types, reservoir quality
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Bu calismanin amaci, Ulukisla Havzasindaki Halkapinar Formasyonu’nun sedimantolojik 6zelliklerini
inceleyerek ¢okelme ortamini arastirmaktir. Halkapmar Formasyonu’nun Paleojen derin deniz kirmtili
sistemindeki sedimantasyonla iliskili ¢okelim dinamigi, st Paleosen-Eosen doneminde Ulukigla
Havzasi’nin kaynak-kaya alanlari, ¢okel taginma mekanizmalari ve ¢okelim ortam modeline yonelik
jeolojik gegmisini anlayabilmek i¢in degerli bilgiler verebilme potansiyeline sahiptir.

Saha gozlemleriyle birlikte gergeklestirilen Olglilmiis stratigrafi kesitlerindeki nokta o6rneklerinde;
ardalanmali kotii boylanmali hamur (matriks) destekli koseli ¢akil iceren konglomera, tane destekli
konglomera, iri taneli bazen volkanoklastik parcacikli kumtasi, ince tabakali kumtasi-silttasi, iri taneli
biyoklastik kumtagi, siltagi-tiifitik ¢camurtagi ve masif ¢amurtasi litofasiyesleri g6zlenmistir. Fasiyes
analizlerini iceren sedimantolojik degerlendirmeler, bu birimin olusumunun kita yamacindan havza
tabanina kadar uzanan derin su ortaminda biriken yergekimi akis ¢okellerinden olustugunu gostermektedir.
Sediment birikimini etkileyen mekanizmalar; kayma, kaya diismesi, moloz akisi, yiiksek yogunluklu
bulant1 akintis1, diisiik yogunluklu bulant1 akintis1 ve siispansiyon dokiintiisiinii kapsamaktadir. Sedimenter
istif gogunlukla, ¢amurtas1 ara katkili karbonatca zengin tirbiditik kumtaslar, silttagi ve biiyilik olasilikla
bitisik konumdaki Bolkar platform kayalarindan ve daha az 6l¢tide Alihoca Ofiyolitik Melanjindan tiiremis
kaya pargalari igeren konglomeralardan olusmaktadir. Bu litolojilerin kaynak alanlari esas olarak tektonik
aktivite ve erozyonla iliskilendirilmistir. Baz1 yerlerde volkanoklastik kumtaglarinin bulunmasi havzanin
yakininda volkanik bir kaynagin varligimi diisiindiirmektedir. Fasiyes dagilimi ve formasyonun ¢okelim
geometrisi, yamag Onii Sistemiyle iliskili bir sedimantasyon oldugunu gii¢lii bir sekilde diigiindiirmektedir.

Anahtar Kelimeler: Ulukigla Havzasi, iist Paleosen-Eosen, fasiyes analizi, sedimenter 6zellikler, fasiyes
analizi, derin deniz ortami, yamag onii, gravite akmasi
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HALKAPINAR FORMATION IN THE SOUTHERN ULUKISLA BASIN,
CENTRAL ANATOLIA, TURKIYE

Mach Houdou Aliou Mahamidou?, Hayrettin Koral®
a [stanbul Universitesi-Cerrahpasa, Graduate Institute, Avcilar Campus,
34320 Avcilar-Istanbul, Tiirkiye
b [stanbul Universitesi-Cerrahpasa, Faculty of Engineering, Geological Engineering Department,
Biiyiik¢ekmece Campus, 34500 Biiyiikcekmece, Istanbul, Tiirkiye
(hkoral@istanbul.edu.tr)

ABSTRACT

This study aims to investigate the paleoenvironmental framework of the Halkapinar Formation in the
Ulukigla Basin by studying its sedimentological characteristics. The sedimentary dynamic of the Paleogene
deep marine clastic system of the Halkapiar Formation provides valuable information regarding the
source-rock areas, sediment transportation mechanisms and a basin depositional model for understanding
the geological history of the Ulukisla Basin during upper Paleocene-Eocene.

Field observations along with point samples taken in the measured stratigraphical sections indicate
alternations of poorly-sorted, matrix-supported conglomerate with angular clasts, clast-supported
conglomerate, coarse-grained at times volcanoclastic sandstone, sheet like thin beds of sandstone-siltstone,
coarse bioclastic sandstone, siltstone-tuffaceous mudstone, and massive mudstone lithofacies.
Sedimentological studies involving facies analysis with field observations indicate that the formation
consists essentially of gravity flow deposits accumulated in a deep water setting spanning from the
continental slope to the basin floor. Mechanisms influencing sediment accumulation encompass slide, rock
fall, debris flow, high-density turbidity current, low-density turbidity current, and suspension fallout. The
sedimentary succession is composed predominantly of carbonate-rich turbiditic sandstone with mudstone
intercalations, siltstone, and subordinate conglomerate containing clasts most likely derived from the
adjacent Bolkar platform and to a lesser extent from the Alihoca Ophiolitic Mélange. Their source areas
are mainly attributed to tectonic activity and erosion. The occurrence of volcaniclastic sandstones in some
localities suggests the existence of a volcanic source in the vicinity of the basin. Facies distribution along
with depositional architecture of the formation strongly suggest a sedimentation associated with the slope
apron system.

Keywords: Ulukisia Basin, upper Paleocene-Eocene, facies analysis, sedimentological characteristics,
deep water setting, slope apron, gravity flow
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KEKEC-POLAT (SIVAS, SUSEHRI) KOYLERI CEVRESINDE EOSEN YASLI
PiIROKLASTIK KAYALARDA KRITiK MINERAL VARLIGI VE TEKTONIK
KOKENIi

Mahmut Ziya Gériicii?, Emre Cakir®
2 [stanbul Universitesi-Cerrahpasa Miihendislik Fakiiltesi Biiyiikcekmece / Istanbul
b Esenevler Mahallesi Kocatepe sokak, No 8, D: 10 Umraniye-Istanbul
(gorucu@iuc.edu.tr, emrecakir44@gmail.com)

0z

Caligma alan1, Dogu Pontid Kusagi'nin giiney kesiminde yer almaktadir. Metamorfik, volkanik, ofiyolitik,
sedimanter ve intriizif kayaglar bolgede ylizeylemektedir. Dogu Pontid Tektonik Birimi, Mesozoyik yash
olup, agirlikli olarak Triyas metamorfik kayaglarindan olugmaktadir. Riftlesme sonucu olusan kalsitiirbidit
birimi, bu birimin {izerinde yer almaktadir. Kalsitiirbidit birimi Jura yashdir. Pasif kita kenarinin
genislemesi sirasinda kalsitiirbidit birim {izerine karbonatlar yerlesmistir. Bu karbonatlar, Geg¢ Jura ile
Erken Kretase sonu arasindadir. Ofiyolitler, dalma-batma zonunun baslangicinda iizerleme yoluyla
kalsitiirbiditler tizerine yerlesmistir. Bu ofiyolitler, Dogu Pontidler'deki volkanizmanin en eski donemi olan
Erken Jura'y1 (Liyas) temsil eden yay ve yay 6nii magmatik kayaglar igerir. En iist katman, kita ¢arpigmasini
takiben olusan volkanojenik ve sedimanter birimlerden olusmaktadir. Caligma alanindaki en biiyiik yapisal
unsur, Neotektonik doneme tarihlenen Kuzey Anadolu Fay1'dir. Kuzey Anadolu Fay1, bolgede kuzey-giiney
yonlii sikismanin bir sonucu olarak olusmustur. Yaklasik KB-GD dogrultulu Kuzey Anadolu Fay sistemi,
Senozoyik birimlerini kesmistir. Kuzey Anadolu Fay sistemi ayrica bolgede K-G, KB-GD ve KD-GB yonlii
diisey faylara da yol agmuistir.

Bolgede Neotektonik 6ncesi itme faylari gozlenmektedir. Calisma alanindaki Aksar-Erence-Polat koyleri
arasinda, Paleozoyik metamorfik kayaglar Ust Kretase ofiyolit kompleksi tizerine itilmis ve Eosen volkano-
sedimanter birimleri tarafindan ortilmistiir.

Calisma alaninda karasal volkanik kayaclar1 andezit, andezit porfir ve bazalttir. Cevherlesme; yar1 derinlik
kayaclar1 olan Trakit ve Diyorit ile aynm1 kokenden gelmis olup, bu sokulum kayaglarinin kenarlarinda

olusan i¢irme zonlarindadir ve yaklasik olarak D-B yonelimli pirit iceren kuvars damarlar1 gozlenir.
Cevherlesme yasinin saha calismalarina gore Alt-Orta Eosen araliginda oldugu sdylenebilir.

Anahtar Kelimeler: Polat, Susehri, Cevherlesme, Bakir, Ofiyolit, Jura, Diyorit
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ABSTRACT

The study area is located in the southern part of the Eastern Pontide Belt. Metamorphic, volcanic,
ophiolitic, sedimentary, and intrusive rocks outcrop in the region. The Eastern Pontide Tectonic Unit is
Mesozoic in age and consists predominantly of Triassic metamorphic rocks. The calciturbidite unit, formed
as a result of rifting, overlies this unit. The calciturbidite unit is Jurassic in age. Carbonates were emplaced
onto the calciturbidite unit during the extension of the passive continental margin. These carbonates date
between the Late Jurassic and the end of the Early Cretaceous. The ophiolites were emplaced onto the
calciturbidite through obduction at the beginning of the subduction zone. These ophiolites contain arc and
fore-arc igneous rocks representing the Early Jurassic (Lias), the oldest period of volcanism in the Eastern
Pontides. The uppermost layer consists of volcanogenic and sedimentary units formed following continental
collision. The largest structural element in the study area is the North Anatolian Fault, which dates to the
Neotectonic period. The North Anatolian Fault formed as a result of north-south compression in the region.
The approximately NW-SE-striking North Anatolian Fault system has cut through Cenozoic units. The
North Anatolian Fault system has also given rise to N-S, NW-SE, and NE-SW-striking vertical faults in the
region.

Pre-Neotectonic thrust faults are observed in the region. Between the villages of Aksar-Erence-Polat in the
study area, Paleozoic metamorphic rocks were thrust onto the Upper Cretaceous ophiolite complex and
overlain by Eocene volcano-sedimentary units.

Terrestrial volcanic rocks in the study area include andesite, andesite porphyry, and basalt. Mineralization:
It is of the same origin as the sub-plutonic rocks trachyte and diorite, and is found in the intrusion zones
formed at the edges of these intrusive rocks, and quartz veins containing pyrite with an approximately E-
W orientation are observed. Based on field studies, the age of the mineralization can be said to be in the
Lower-Middle Eocene range.

Keywords: Polat, Susehri, Mineralization, Copper, Ophiolite, Jurassic, Diorite
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Ust Jura-Alt Kretase deniz mikrobiyal karbonatlari, giiney ve kuzeybati Tiirkiye'deki Torid ve Pontid
platformlar1 olmak iizere iki farkli karbonat platformunda kaydedilmistir. Her iki platformda da devirsel
gelgit civar1 karbonatlar igerisinde bulunurlar ve silisiklastik malzeme igermezler.

Deniz mikrobiyal karbonatlari, laminar stromatolit fasiyesi olarak gézlenmekte ve Torid Platformu'nda
gelgit aras1 kus gozii/fenestral kirectaglariyla ardalanma gosterir. Laminar stromatolitler, camur ¢atlagi,
¢oziinme boslugu ve mikrokarstik manto bresi veya mikroboru gibi su iistii ylizey yapilart ile oriitimektedir.
Stromatolitlerin laminalari, pelloidal lamina ve filloid mikritik lamina ardalanmasindan olusur. Bazi
yerlerde dalgali laminalar da g6zlenir. Stromatolitlerin rengi genellikle bej-beyazdir ve bazi yerlerde koyu
gri renk de gozlenir.

Mikrobiyal laminalar, kirmizimsi-pembemsi renkli diiz ve dalgali lamina 6zellikleri gostermekte olup yer
yer pelloidal laminalarda demir kaplamasi da icermektedir. Bu demir icerigi matriks veya ¢imentolarda iyi
gozlenmemektedir. Bu nedenle, demirin bulunusu tanelerin/laminalarin taginmasi/birikimi sirasinda
meteorolojik bir katki olarak yorumlanabilir. Pembemsi-kirmizims: stromatolitler, Pontit Karbonat
Platformu tizerinde pelloidal tanetasi/istiftasi, intraklastik tanetasi/istiftasi veya onkoidal vaketasi/tanetasi
fasiyesleriyle doniistimlii olarak yer alir ve pelloidler, onkoidler ve intraklastlarin etrafinda kismen demir
kabuklu/aginmis yiizeyler bulunur.

Toros platformundaki stromatolitler, Apsiyen'de 1 ila 2,5 metre arasinda degisen ve artan bir yayginlik ve
kalinlik gostermektedir. Bununla birlikte, Pontidler'de Berriasiyen'deki stromatolit kalinligi nispeten daha
incedir. Toroslar'daki Berriasiyen stromatolitleri ince ve daha az yaygindir. Toroslar'daki stromatolitlerin
rengi kremden koyu gri/siyaha dogru degismektedir. Koyu gri/siyah renkli stromatolitler Toroslar'da Geg
Jura ve Erken Kretase'deki olas1 osinografik/iklimsel olaylarla ortiisebilir.

Stromatolitler genellikle Toros karbonat platformunda goreceli erken deniz seviyesi yiikselmesi ve yiiksek
su seviyesi kosullarinda olusmustur ve Pontid platformunda ise platformun bogulmasindan hemen 6nce
frekanslar1 azalmaktadir.

Stromatolitlerin devirsel fasiyes degisimleri, yukariya dogru siglasan bir 6zellik gdstermekte ve gelgit alti,
gelgit aras1 ve gelgit tistii fasiyesler ile ardalanmaktadir. Baz1 mikrobiyal karbonatlar, devir iislerinde devir
tavani fasiyesi olarak yer alir ve Toros karbonat platformu evriminin neredeyse dortte birini kapsamaktadir.

Sonug olarak, yiiksek frekansh deniz seviyesi degisimleri, olasi firtinalar ve paleoklimatik/paleosinografik
kosullar, inclenen s1g denizel karbonat platformlarinda kontrol edici faktorler olarak goéziikmektedirler.
Mikrobiyal organizmalarin bu kosullara tepkileri her iki platformda da farkli olup laminalarin farkli renk
ve bilesimde olmasina sebep olmuslardir. Mikrobiyal karbonatlar, karbonat platformlarinin evriminde
onemli bir kism1 kapsamaktadirlar.

Anahtar kelimeler: Denizel mikrobiyalitler, Jura-Kretase, Karbonat Platformlari, Pontitler, Toroslar
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CRETACEOUS SUCCESSIONS OF CENTRAL TAURIDE AND WESTERN
PONTIDE CARBONATE PLATFORMS, TURKIYE
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ABSTRACT

Upper Jurassic-Lower Cretaceous marine microbial carbonates are recorded on two different carbonate
platforms, the Tauride and the Pontide platforms in the south- and north-western Tiirkiye, respectively.
They occur within the cyclic peritidal carbonates on both platforms and do not contain any siliciclastic
material.

Marine microbial carbonates can be observed as laminar stromatolite facies and display alternation with
intertidal birdseye/fenestral limestones in Tauride Platform. The laminar stromatolites can be covered by
subaerial exposure features such as mudcrack, dissolution vug and microkarstic mantling breccia, or
microboring. Laminae of the stromatolites is composed of alternation of pelloidal lamina and phylloid
micritic lamina. In some localities, wavy laminates are observed too. The color of the stromatolites are
generally beige-white and dark gray color is also observed in some localities.

Microbial laminates display reddish-pinkish colored laminar and wavy features and include iron staining
within the pelloidal laminae. This iron encrustation is not well observed within matrix or cements.
Therefore, it can be interpreted as meteorological contribution during transportation/deposition of
grains/laminae. Pinkish-reddish stromatolites display alternation with pelloidal grainstone/packstone,
intraclastic grainstone/packstone or oncoidal wackestone/grainstone facies with partly iron
encrusted/corroded surfaces around pelloids, oncoids and intraclasts on Pontide Carbonate Platform.

Stromatolites on the Tauride platform display a considerable increase in occurrence and in thickness
ranging between 1 to 2.5 meters in Aptian. However, the stromatolite thickness is relatively thinner in
Pontides and take place in the Berriasian. The Berriasian stromatolites in Taurides are thin and less
frequent. Color of the stromatolites in Taurides are changing from cream to dark gray/black. Dark
gray/black colored stromatolites may coincide with possible oceanographic/climatic events in Late
Jurassic and Early Cretaceous in Taurides.

Stromatolites generally took place on relatively early sea level rise and high stand conditions on the
Tauride carbonate platform, and they decrease in frequency just before the drowning of the Pontide
platform.

Cyclic facies alternations of stromatolites display shallowing upward character and alternate with subtidal,
intertidal and supratidal carbonates. In some microbial carbonates lie on the top of the cycles as cycle caps
and cover almost quarter of the Tauride carbonate platform evolution.

Consequently,  sea-level  variations  with  high  frequency, possible  storms  and
paleoclimatic/paleoceanographic conditions were controlling factors on studied shallow water carbonate
platforms. Responses of microbial organisms to these conditions were different on both platforms and
produced different colored and composition of the microbial laminates and covered the important fraction
in the evolution of carbonate platforms.

Keywords: Marine microbialites, Jurassic-Cretaceous, Taurides, Pontides, Carbonate Platforms
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Ordovisiyen yaklasik 488 Milyon yil 6nce baslar ve Ordovisiyen sonu toplu yok olmast ile bilinen, yaklasik
444 milyon y1il 6nce Hirnansiyen (Hirnantian) déneminde sona erer. 44 milyon yillik bir zaman dilimini
kapsar. Ordovisiyen Ismi Gallerdeki Ordovices kabilesinden gelir. ilk kez 1879 da Charles Lapworth
tarafindan adlandirilmis ve 1960 Uluslararasi Jeoloji Kongresinde kabul edilmistir. Canli ¢esitliliginin
azaldig1 Gondwana buzullarinin ilerlemesi ve gerilemesine kadar ki gegen siirede, Fanerozoyik dénem
boyunca goriilen bes biiyiik toplu yok olustan ilkidir. Fanerozoyigin en biiyiik ikinci toplu yok olumu
Ordovisiyen-Siluriyen (O-S) smirinda ortaya ¢ikmistir. Diger biiyiik toplu yok olum olaylarindan farkli
olarak, O-S olaymu tetikleyen etkiler belirsizligini korumaktadir. Ordovisyen ve erken Siluriyen denizel
sedimanlarinda bulunan civa (Hg) ve Toplam organik karbon (TOC) miktarlarinin analizi 1518inda, O-S
olay1 ile biiyiik volkanizma arasinda iligki oldugu diisiiniilmektedir. Alg tetikli oldugu diisiiniilen, okyanus
ve denizlerdeki karbon miktariin artmasiyla ge¢ Ordovisiyen donemine dogru yasanan kiiresel soguma
sonucu olugan buzullagsma ve buna bagli olarak canli yasaminda azalig gergeklesmistir.

Ordovisiyen dénemi boyunca aktif oldugu diisiiniilen biiyiik magmatik-volkanik provens (LIP) ve bu
volkanik faaliyetin okyanus ve denizleri polimetalik elementlerce kirletmesi, asitlestirmesi ve
oksijensizlestirmesi dolayisiyla zehirleyerek canli yasamini olumsuz yonde etkilemesi yok olusu tetikleyen
en Onemli etken olarak diisliniilmektedir. Ancak yine de Ordovisiyen sonu toplu yok olmasinin
mekanizmasi tam olarak anlagilamamistir. Buzullagsmanin nedeni tam olarak ispatlanamamistir. Ayrica
biiyitk magmatik provense (LIP) ait jeolojik ve jeokimyasal kanitlar tatmin edici ve yeterli degildir. Bu
eksiklikler g6z oniine alindiginda, Ordovisiyen sonu toplu yok olmasini aydinlatacak yeni ve detayli
caligmalar yapiimalidir. Ozellikle GDA Bélgemizde Habur ve Diyarbakir Gruplari kapsamindaki kirmtili
birimler ile Toroslar bu arastirmalar i¢in son derece uygundur Paleontolojik Zonasyon ¢aligmalar yanisira,
jeokimyasal, mineralojik, petrografik ve mutlak yas ¢alismalar1 ile Diinyanin diger benzer lokasyon
caligmalar ile korelasyon gerceklestirilerek iklimsel degisimler ve toplu yok olusla ilgili caligmalara katki
konulabilir.

Anahtar Kelimeler: Buzullasma, LIP, Hirnansiyen, Ordovisiyen Sonu Yok olus, OSKY
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ORDOVICIAN AND END-ORDOVICIAN MASS EXTINCTION (LOME)
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ABSTRACT

The Ordovician begins approximately begins 488 million years ago and ends 444 million years ago in the
Hirnantian period, known as the end-Ordovician mass extinction. It covers a time period of 44 million
years. The name Ordovician comes from the Ordovices Clan in Wales. It was first named by Charles
Lapworth in 1879 and accepted at the 1960 International Geological Congress.It is the first of five major
mass extinctions seen during the Phanerozoic Era, until the advance and retreat of the Gondwana glaciers,
when biodiversity decreased. The second largest mass extinction of the Phanerozoic occurred at the
Ordovician-Silurian (O-S) Boundary. Unlike other major mass extinction events, the effects that triggered
the O-S event remain unclear. In light of the analysis of mercury (Hg) and total organic carbon (TOC)
amounts found in Ordovician and early Silurian marine sediments, it is thought that there is a relationship
between the O-S event and major magmatics. The global cooling that occurred towards the late Ordovician
period, which is thought to be triggered by algae, increased carbon content in the oceans and seas, and the
resulting decrease in life occurred as a result of glaciation.

The major magmatic-volcanic province (LIP), which is thought to have been active during the Ordovician
period, and the fact that this volcanic activity polluted the oceans and seas with polymetallic elements,
acidified and deoxygenated them, thus negatively affecting life, are thought to be the most important factor
triggering the extinction. However, the mechanism of the end-Ordovician mass extinction is still not fully
understood. The cause of glaciation has not been fully proven. In addition, the geological and geochemical
evidence belonging to the large igneous province (LIP) is not satisfactory and sufficient. Considering these
deficiencies, new and detailed studies should be carried out to shed light on the end-Ordovician mass
extinction. Especially in Southeast Anatolian Region, the clastic units within the Habur and Diyarbakir
Groups and the same age formations in the Taurus, Pontid Mountains are extremely suitable for these
studies. In addition to paleontological zonation studies, geochemical, mineralogical, petrographic and
absolute age studies can be carried out with correlations with other similar location studies in the world,
and contributions can be made to studies on climatic changes and mass extinction.

Keywords: Glaciation, LIP, Hirnansian, End Ordovician Extinction, LOME
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Verona (Kuzey Italya) bolgesine ait Eosen iri bentik foraminifer (LBF) topluluklar1 uzun siiredir iyi
bilinmektedir. Ancak detayli tanimlamalar genellikle Ipresiyen—Bartoniyen araligiyla simirl kalmistir. Bu
caligsma, bolgedeki dort 6nemli mostra (Monte Cavro, Hairpin bend, Villa Devoto, Villa Le Are) temel
almarak Priaboniyen yasli LBF'lerin morfometrik ozelliklerine dayali bir analiz sunmaktadir. Monte
Cavro’daki en alt Priaboniyen seviyeleri, Nummulites biedai’nin son goriilme seviyesinin hemen {izerinde
yer almakta olup, Heterostegina reticulata multifida ve Nummulites hormoensis taksonlarini igermektedir.
Bu birliktelik, Priaboniyen’in en erken evresine karsilik gelen Si1g Bentik Zonasyonu (SBZ) 18C’nin
tanimlanmasinda temel alinmigtir. Castel San Felice’nin kuzey yamacinda incelenen diger ii¢ ylizeylemede
biraz daha geng seviyeler, Spiroclypeus sirottii’nin stratigrafik olarak ilk kez ortaya ¢ikmasi ve
Heterostegina reticulata mossanensis ile Nummulites fabianii’nin varligina dayanarak SBZ 19A ile
iliskilendirilmistir. Bu zon, erken Priaboniyen evresinin daha ileri bir asamasimi temsil etmektedir. Bu
seviyelerdeki LBF topluluklari, tiir agisindan zengin bir ¢esitlilige sahip ve iyi korunmus orthophragmine
gruplari igermektedir. Ozellikle Discocyclinidae (Discocyclina, Nemkovella) ve Orbitoclypeidae
(Orbitoclypeus, Asterocyclina) familyalarina ait taksonlar baskin olup, bu birliktelik Orthophragmine Zone
(OZ) 14’tin tanimlanmasinda belirleyici rol oynamaktadir. Caligmada, Discocyclina cinsine ait alt1 tiiriin
morfometrik farkliliklar1 detayli bigimde ele alimmistir. Ozellikle D. euaensis ile D. dispansa tiirleri
arasindaki farkliliklar, tiir diizeyinde taksonomik netlik saglamakta ve zon tanimlamalarinin dogrulugunu
artirmaktadir. Castel San Felice mostralari, SBZ 19A ve OZ 14 zonlar igin referans lokaliteler olarak
degerlendirilmistir. Geg Liitesiyen’den Priaboniyen’e kadar LBF stratigrafik dagilim ¢izelgeleri bu ¢alisma
kapsaminda giincellenmistir.

Anahtar Kelimeler: Kuzey Italya, Eosen, iri bentik foraminifer, morfometri, taksonomi, biyostratigrafi
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EARLY PRIABONIAN LARGER BENTHIC FORAMINIFERA IN THE VICINITY
OF VERONA (N ITALY: TAXONOMIC AND MORPHOMETRIC ANALYSIS
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ABSTRACT

The rich Eocene larger benthic foraminiferal (LBF) assemblages from in the vicinity of Verona have long
been well known. However, they are described in detail only from the Ypresian to Bartonian interval. Here,
we present the results of our morphometrically based study of Priabonian LBFs, conducted on four key
outcrops in the region (Monte Cavro, Hairpin bend, Villa Devoto, and Villa Le Are). The lowermost part
of the succession, just above the uppermost occurrence of giant Nummulites (N. biedai), is outcropsping at
Monte Cavro and contains Heterostegina reticulata multifida and Nummulites hormoensis as major
constituents. These taxa clearly determine the earliest Priabonian Shallow Benthic Zone (SBZ) 18C.
Slightly younger strata could can be analyzed in the other three studied exposures (on the northern side of
Castel San Felice. These beds already represent the early Priabonian SBZ 19A Zone based on the first
appearing Spiroclypeus sirottii and on the presence of Heterostegina reticulata mossanensis and
Nummulites fabianii). The most abundant LBF in these beds are the very diverse and well-preserved
orthophragmines represented both the by families Discocyclinidae (Discocyclina, Nemkovella) and
Orbitoclypeidae (Orbitoclypeus, Asterocyclina). They determine the Orthophragmine Zone (OZ) 14. The
distinction of six species of the genus Discocyclina (especially that of D. euaensis from D. dispansa) is
discussed in detail. The exposures around Castel San Felice are considered as key localities for the SBZ
19A and OZ 14 zones, containing their key LBF assemblages. Consistently, both orthophragmine and LBF
range charts for the late Lutetian to Priabonian are updated.

Keywords: North Italy, Eocene, Priabonian, larger benthic foraminifera, morphometry, taxonomy,
biostratigraphy.
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Caligma sahas1 Baykan (Siirt) ilgesinin Atabagi Beldesi ve cevresinde yer almaktadir. Calisma alani
cevresinde Paleosen yasli Germav Formasyonu ile lizerine otokton olarak Alt Eosen yashi Gerciis
Formasyonu, Orta-Ust Eosen yasli Hoya Formasyonu, Oligosen yasli Germik Formasyonu, Alt-Orta
Miyosen yasli Lice Formasyonu, Orta-Ust Miyosen yasli Selmo Formasyonu, bunlarin {izerine Allokton
olarak Eosen-Alt Miyosen yaslh Ciingiis Formasyonu, Ust Kreatese yash Ofiyolitli Karmasik, Paleozoyik
donemde Bitlis Metamorfitleri {izerler. Biitiin bu birimleri de otokton olarak Pleyistosen yasli Lahti
Formasyonu, Kuvaterner yasli Kiradagi Bazalti1 ve Pleyistosen-Holosen yasl ¢okeller orter.

Bu c¢aligmada Atabagi Beldesi ve ¢evresinde yiizeyleyen Selmo Formasyonundan 7 adet stratigrafik kesit
olgiilmiistiir. Olgiilen istiflerde 14 fasiyes ve 3 fasiyes toplulugu tamimlanmistir. Fasiyesler; 1.Tabakali
konglomera, 2. Gilbert tipi ¢apraz tabakali konglomera, 3.Diizlemsel ¢apraz tabakali konglomera, 4.
Diizlemsel Capraz Tabakali Kumtasi, 5. Masif kumtasi, 6. Epsilon gapraz tabakali kumtasi, 7. Diizlemsel
capraz tabakali kumtaslari, 8. Paralel laminali kumtaglari, 9.Tirmanan ripil ¢apraz laminali kumtasi,
10.Silttasi-ince taneli kumtas1 ardalanmasi, 11. Ince taneli kumtasi-camurtasi ardalanmasi, 12.Silttas1,
13.Kirmizi ¢amurtaglari, 14. Gri ¢amurtaslari. Fasiyes topluluklari; orgiilii nehir fasiyes toplulugu,
menderesli nehir fasiyes toplulugu ve delta-gdl fasiyes toplulugu. Orgiilii nehir ¢okelleri tabakali
konglomera, diizlemsel gapraz tabakali konglomera, diizlemsel ¢apraz tabakali kumtaglar1, Paralel laminali
kumtagi fasiyeslerinden kuruludur. Menderesli nehir ¢okelleri tane boyu yukari dogru incelen ardalanmali
istiflerden olusur. Bu istiflerin alt diizeylerini diizlemsel ¢apraz tabakali kumtasi, masif kumtasi, epsilon
capraz tabakali kumtasi, diizlemsel ¢apraz tabakali kumtagi, paralel laminali kumtagi, tirmanan ripil ¢apraz
laminali kumtasi, silttagi-ince taneli kumtag1 ardalanmasi fasiyesleri, orta iist diizeylerini ise ince taneli
kumtagi-camurtagi ardalanmasi, silttagi, kirmizi ¢camurtasi ve gri ¢amurtasi fasiyesleri olusturur. Delta
cokelleri gilbert tipi ¢apraz tabakali konglomera ve paralel tabakali kumtasi fasiyeslerinden olusur. Gol
¢okelleri ise sittagi-ince taneli kumtagi ardalanmasi ve ince taneli kumtagi-gamurtas: fasiyesi ardalanmasi
fasiyesleri ile temsil edilir.

Calisma alaninin giineyinde 6lgiilen Oferhan Tepe, Cirban, batisinda 6lgiilen Atabagi ve kuzeydogusunda
o6lgiilen Mergezan Dere kesitlerinde Menderesli Nehir fasiyes toplulugu, kuzeybatisinda dl¢iilen Gazenare
Tepe ve Giremeli Tepe kesitlerinin orta seviyelerinde goél-delta fasiyes toplulugu tanimlanmistir. Calisma
alaninin kuzeybatisinda &lgiilen Gazenare Tepe ve Giremeli Tepe kesitlerinin orta-iist seviyelerinde ve
kuzeydogusunda olgiilen Tilleyri Tepe kesitinin orta-iist seviyelerinde Orgiilii nehir fasiyes toplulugu
ayirtlanmistir. Menderesli nehir ve gol fasiyeslerinde kayma-oturma yapilari, yiik kaliplari, alev yapilari,
su kagma yapilar1 ve sinsedimanter faylardan olusan yumusak sediment deformasyon yapilar
tammlanmustir. Bu yapilarin olusumunu baslatan mekanizma sismik aktivitelerle iliskilidir. Ozellikle
konglomera ve kumtaglarinin bilesenlerinin kaynagini ¢alisma alaninin kuzeybatisinda yiizeyleyen Bitlis
Metamorfitlerine ait sistler, mermerler ve metakumtaslari, Ofiyolitik Karmasiga ait serpantinit, radyolarit,
kiregtaslar1 ve kumtaglar1 olusturmaktadir. Elde edilen kaynak kayag¢ ve eski akint1 yonii verilerine gore
eski akint1 yonii giineydoguya dogrudur.

Anahtar Kelimeler: Sedimantoloji, Fasiyes, Selmo Formasyonu, Siirt
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SEDIMENTOLOGICAL FEATURES OF THE EXPOSURE OF THE SELMO
FORMATION NORTHWEST OF SIIRT(BAYKAN, ATABAGI SURROUNDINGS)

Calibe Ko¢ Tasgin®, Menduh Aslan®
a8 Firat University, Faculty of Engineering, Department of Geological Engineering, Elazig
b Disaster and Emergency Management Directorate, Siirt
(calibekoc@firat.edu.tr)

ABSTRACT

The study area is located in and around the Atabagi town of Baykan (Siirt). The Paleocene Germav
Formation is overlain by the autochthonous Lower Eocene Gerciis Formation, Middle-Upper Eocene Hoya
Formation, Oligocene Germik Formation, Lower-Middle Miocene Lice Formation, and Middle-Upper
Miocene Selmo Formation. These are allochthonously overlain by the Eocene-Lower Miocene (iingiis
Formation, the Upper Cretaceous Ophiolitic Complex, and the Paleozoic Bitlis Metamorphics. All these
units are overlain by the autochthonous Pleistocene Lahti Formation, the Quaternary Kiradagi Basalt, and
Pleistocene-Holocene sediments.

In this study, seven stratigraphic sections were measured from the Selmo Formation, which crops out in
and around the Atabagi town. Fourteen facies and 3 facies associations were defined in the measured
successions. Facies; 1. Layered conglomerate, 2. Gilbert-type cross-bedded conglomerate, 3. Planar cross-
bedded conglomerate, 4. Planar cross-bedded sandstone, 5. Massive sandstone, 6. Epsilon cross-bedded
sandstone, 7. Planar cross-bedded sandstones, 8. Parallel laminated sandstones, 9. Climbing ripple cross-
laminated sandstone, 10. Siltstone-fine-grained sandstone intercalation, 11. Fine-grained sandstone-
mudstone intercalation, 12. Siltstone, 13. Red mudstones, 14. Gray mudstones. Facies associations;
braided river facies association, meandering river facies association and delta-lake facies association.
Braided river deposits are composed of layered conglomerate, planar cross-bedded conglomerate, planar
cross-bedded sandstone, and parallel-laminated sandstone facies. Meandering river deposits consist of
alternating successions with grain size decreasing upwards. The lower levels of these successions consist
of planar cross-bedded sandstone, massive sandstone, epsilon cross-bedded sandstone, planar cross-
bedded sandstone, parallel-laminated sandstone, climbing ripple cross-laminated sandstone, and siltstone-
fine-grained sandstone intercalation facies. The upper middle levels consist of fine-grained sandstone-
mudstone intercalation, siltstone, red mudstone, and gray mudstone facies. Delta deposits consist of
Gilbert-type cross-bedded conglomerate and parallel-laminated sandstone facies. Lacustrine deposits are
represented by siltstone-fine-grained sandstone intercalation and fine-grained sandstone-mudstone
intercalation facies.

The Menderesli River facies assemblage was identified in the Oferhan Tepe and Cirban sections measured
in the south of the study area, the Atabagi section measured in the west, and the Mergezan Stream section
measured in the northeast. A lake-delta facies assemblage was identified in the middle levels of the
Gazenare Tepe and Giremeli Tepe sections measured in the northwest of the study area. A braided river
facies assemblage was identified in the middle and upper levels of the Gazenare Tepe and Giremeli Tepe
sections measured in the northwest of the study area, and in the middle and upper levels of the Tilleyri Tepe
section measured in the northeast. Soft sediment deformation structures consisting of slip-settlement
structures, load frames, flame structures, water escape structures, and synsedimentary faults were
identified within the Menderesli River and lake facies. The mechanism initiating the formation of these
structures is related to seismic activity. In particular, the sources of the conglomerate and sandstone
components are the schists, marbles, and metasandstones of the Bitlis Metamorphics, which crop out in the
northwest of the study area, and the serpentinites, radiolarites, limestones, and sandstones of the Ophiolitic
Complex. Based on the source rock and paleocurrent direction data, the paleocurrent direction is
southeast.

Keywords: Sedimentology, Facies, Selmo Formation, Siirt
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Bati Anadolu’da izmir’in giineyinde baskin olarak karasal kirmtili ¢okellerle temsil edilen Urkmez
Formasyonu genis yayilim sunar. Formasyon i¢inde birbirinden farkli diizeylerde, farkli kalinlik ve
yayilimlarda ¢ok sayida kiregtasi istifi de bulunur. Bu istifler yersel olarak karasal kaba taneli ¢akiltaslari,
yersel olarak da kumtaslar1 ve ¢amurtaslartyla yanal ve diisey yonlerde uyumlu ve ani gegislidir. Bati
Anadolu Miyosen istiflerinde karasal kiregtaglar1 genel olarak transgresif ¢atiya uygun olarak, istiflerin en
iistiinde ve altlayan kiltaslartyla dereceli gegisli bulunurken, s6z konusu gegici gol kirectaglari transgresif
catidan bagimsiz konumlariyla incelenmeye degerdir. Urkmez Formasyonu’nun gegici gol kirectaslart
yalnizca Kocagay Neojen Havzas1 (Kemalpasa, Izmir) Miyosen istifi i¢indeki karasal kirectaslariyla korele
edilebilir benzerlikler gostermektedir.

Gegici gol kirectaslari, Urkmez Formasyonu’nun karasal kumtasi ve camurtas1 diizeylerini iistledigi
alanlarda daha ince diizeylerden olusur ve mikritik mikrobiyal kiregtaslariyla temsil edilmektedir.
Kiregtaglarinin, ¢akiltasi diizeylerini tstledigi alanlarda ise kalin diizeyler olarak bulunmakta ve bol
kabuklagmus bitkisel kalintilar ve onkoidal taneler icermektedir. Bu durum, ince taneli istifler i¢inde, gegici
gollerin s1g ve yanal devamsiz, kaba taneli istifler i¢inde ise daha derin ve yanal yaygin oldugunu
yansitmaktadir. Ozellikle kalin kiregtas1 istifleri, kabuklasmis sazhik bitki kaliplar1 (biyoklast), pisoid,
onkoid allokemleri icermekte ve baglamtasi, catitagi, istiftasi ve mikrobiyal ve peloidal karbonat
camurtaglarindan olusmaktadir.

Gegici gol kiregtaglarinin bol peloidal ve mikrobiyal yapilar igermesi karbonat ¢okeliminde alglerin 6nemli
rol iistlendigini yansitmaktadir. Ozellikle karbonat c¢okelimi icin gerekli bazik ortam kosullarinin
saglanmasi algal fotosentezin bir sonucu olmalidir. Bazi1 kabuklagmig bitki kalipli catitaglari, peloidal ve
mikrobiyal kirectaglar traverten tipi hizli ¢okelim iirtinii kiregtas1 6zellikleri gostermesi mikrobiyal etkiyi
desteklemektedir.

Anahtar Kelimeler: Gegici goller, karasal kiregtasi, Miyosen, traverten, Urkmez Formasyonu
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SEDIMENTOLOGICAL CHARACTERISTICS OF EPHEMERAL LAKE
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ABSTRACT

The Urkmez Formation, represented by terrestrial clastic deposits south of Izmir in Western Anatolia,
exhibits a wide distribution. Numerous limestone sequences of varying thickness and extent occur within
the formation at different levels. These sequences are locally composed of terrestrial coarse-grained
conglomerates, and locally of sandstones and mudstones, with conformable and abrupt transitions laterally
and vertically. In the Western Anatolian Miocene sequences, terrestrial carbonates are generally found at
the top of the sequences, conforming to a transgressive framework, and gradually transitioning with the
underlying claystones. These ephemeral lacustrine carbonates, with their independent location within the
transgressive framework, are worthy of study. The ephemeral lacustrine carbonates of the Urkmez
Formation show correlative similarities only with the terrestrial limestones within the Miocene sequence
of the Kocagay Basin (Kemalpasa, Izmir).

Ephemeral lake limestones consist of thinner layers in areas where the Urkmez Formation overlies
terrestrial sandstone and mudstone levels and are represented by micritic microbial limestones. In areas
where the limestones overlie conglomerate levels, they occur as thick layers and contain abundant
encrusted plant remains and oncoidal grains. This reflects that ephemeral lakes are shallow and laterally
discontinuous within fine-grained sequences, while they are deeper and laterally widespread within coarse-
grained sequences. Thick carbonate sequences, in particular, contain encrusted reed plant molds
(bioclasts), pisoids, and oncoid allochems, and consist of boundstones, framestones, packstones, and
microbial and peloidal carbonate mudstones.

The abundant peloidal and microbial structures in ephemeral lake carbonates reflect the significant role
of algae in carbonate precipitation. The provision of the basic environmental conditions necessary for
carbonate precipitation must be a result of algal photosynthesis. Some encrusted plant-moulded
framestones, along with peloidal and microbial carbonates, exhibit characteristics of travertine-type
limestones resulting from rapid sedimentation, supporting microbial influence.

Keywords: Ephemeral lakes, Miocene, terrestrial limestone, travertine, Urkmez Formation
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Dogu Anadolu Platosu’ndaki sikisma havzalarindan biri olan Pasinler-Horasan Havzasi, Miyosen’den
glinlimiize Kadar, cesitli tiirde kaya¢ gruplarimi biinyesinde bulundurmaktadir. Havzada, volkanikler ile
denizel kirmtililar ve karbonatlarin yani sira bunlarla uyumsuz halde bulunan gélsel ¢okeller yaygin olarak
gozlenmektedir. Pliyosen-Kuvaterner doneminde depolanan bu golsel ¢okeller 6zellikle havza dogusunda
cesitli kalinliklarda istifler sunmaktadir. Horasan Formasyonu olarak isimlendirilen bu golsel ¢okellerin
sedimantolojik ve jeokimyasal 6zellikleri ile bolgesel 6nemi, ¢aligmanin konusunu olusturmaktadir.

Pasinler-Horasan Havzasi’nda, Horasan Formasyonu’nda farkli 5 lokasyonda yapilan sedimanter fasiyes
analizine gore, s1g gol, derin g6l ve kiyr ortamini temsil eden 11 adet sedimanter fasiyes belirlenmistir.
Genellikle yakin ¢evrede bulunan bazaltlar ve ofiyolitlerden beslenen kirintili golsel ¢okeller igerisinde,
yogun sekilde pelesipoda (Dreissena) kavki pargalari igeren katmanlar gézlenmektedir. Bu katmanlar
arasinda belirlenen tiiflii seviyeler, sedimantasyonla es zamanli volkanik aktiviteyi isaret etmektedir.
Sedimanter istiflerden belirlenen gol su seviyesi oynamalari, depolanma sirasinda meydana gelen iklimsel
degisimlerin ve tektonizmanin etkisini agik¢a gostermektedir.

Horasan Formasyonu na ait golsel ¢okellerde, benzer fasiyeslerde ve benzer ¢okelme alt ortamlarinda (s1g
g06l) olmalaria ragmen, koyu sart ve krem/gri olmak iizere iki farkli renge sahip boliimler ¢ok net olarak
ayirt edilebilmektedir. Koyu sar1 renkli kisimda hi¢ fosil gézlenmezken, krem/gri renkli kisimda yogun
olarak Dreissena fosili kavki pargalart bulunmaktadir. Iki farkli renkteki cokellerden alinan &rneklerin
jeokimyasal analizi sonucunda Kursun (Pb), Arsenik (As) ve Demir (Fe) degerlerinin, sar1 renkli kisimda
cok yiiksek oranlarda oldugu belirlenmistir. “Yiiksek Agir Metal Kirliligi” seviyesindeki degerler, bu
kisimda fosil bulunmamasini da agiklamaktadir. Golsel ¢okellerdeki yogun agir metal igeriginin sebebinin,
bolgedeki yogun volkanik faaliyet oldugu diisiiniilmektedir. Giiniimiizden 3.5-2.7 My 06nce, volkanik
etkinin azalmasiyla, ortam kosullar1 gélde canlilarin yasayabilecegi normal kosullara donmiis olmalidir.

Anahtar Kelimeler: Agir metal kirliligi, golsel ¢okel, jeokimya, Pasinler-Horasan Havzasi, sedimanter
fasiyes
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ABSTRACT

Pasinler-Horasan Basin, one of the compressional basins in the Eastern Anatolian Plateau, contains
various types of rock groups from Miocene to present. In the basin, volcanics, marine clastics and
carbonates, as well as lacustrine deposits found in unconformably with them, are widely observed. These
lacustrine sediments deposited in the Pliocene-Quaternary period present successions of various
thicknesses, especially in the east of the basin. The sedimentological and geochemical characteristics and
regional importance of these lacustrine deposits, called the Horasan Formation, constitute the subject of
the study.

According to sedimentary facies analysis carried out in 5 different locations in the Horasan Formation in
the Pasinler-Horasan basin, 11 sedimentary facies representing shallow to deep lacustrine and coastal
environments were determined. Layers containing dense pelecypod (Dreissena) shell fragments are
observed within the clastic lacustrine sediments fed by basalts and ophiolites found in the surrounding
area. The tuff levels located between these layers indicate volcanic activity coevel with sedimentation. Lake
level fluctuations determined from sedimentary successions clearly show the effects of climatic changes
and tectonism consisting during deposition.

In the lacustrine deposits of the Horasan Formation, despite being in similar facies and similar depositional
sub-environments (shallow lake), sections with two different colours, dark yellow and beige/grey, can be
clearly distinguished. While no fossils are observed in the dark yellow part, Dreissena fossil shell fragments
are densely present in the beige/grey part. As a result of the geochemical analysis of samples taken from
sediments of two different colors, it was determined that Lead (Pb), Arsenic (As) and Iron (Fe) values were
very high in the yellow part. These values at the “High Heavy Metal Pollution” level explain the absence
of fossils in this section. It is though that the reason for the high heavy metal content in the lacustrine
sediments is the intense volcanic activity in the region. 3.5-2.7 Ma ago, with the decrease of volcanic
activity, environmental conditions returned to normal where living things could survive in the lake.

Keywords: Geochemistry, heavy metal pollution, lacustrine deposit, Pasinler-Horasan basin, sedimentary
facies

60



Uluslararas1 Katilimh Sedimantoloji Calisma Grubu 2025 Calistays, 11-14 Eyliil 2025, Izmir
Sedimentology Working Group 2025 Workshop with International Participants, September 11-14, 2025, [zmir

ORTA GEC MiYOSEN BEYPAZARI (ANKARA) SEDIMANTER
HAVZASINDA BULUNAN TRONA YATAKLARININ OZELLIKLERI VE
COZELTI MADENCILIGI YONTEMININ UYGULANABILIRLIGI

Hasan Eser Kayhan &, Ciineyt Bircan °
2 ETISODA Uretim Paz. Nak.ve Elk. Urt. San. Tic. A.S. Beypazari/Ankara
®Balikesir Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii Cagis / Balikesir
(eser.kayhan@wesoda.com, cuneytbircan@balikesir.edu.tr)
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Trona (Na;CO3-NaHCO3:2H,0), diinya genelinde nadir olarak rastlanan, yiiksek ekonomik degere sahip
dogal bir soda mineralidir ve cam, deterjan, kagit, kimya ve metaliirji endiistrileri gibi genis bir kullanim
alanina sahiptir. Tiirkiye, trona rezervleri agisindan diinyada sayili iilkeler arasinda yer almakta olup,
baslica bu yataklar Ankara ili sinirlart igerisindeki Beypazart ve Kahramankazan ilgelerinde bulunmaktadir.

Bolgede, Beypazari (Ankara) trona yataklari, Hirka Formasyonu igerisinde gézlenmektedir. Bu formasyon,
camurtasi, kiltasi, bitiimlii seyl, dolomitik kiregtasi, tiif ve trona olusumlarindan meydana gelmektedir.
Formasyon ¢ogunlukla kiltasi litolojilerinden meydana gelmekte olup, tiif seviyeleri oldukca azdir. Trona,
bu formasyon igerisinde Beypazari sahasinin bati kesiminde 280-290 m, dogu kesiminde ise 340-360 m
seviyelerinde gozlenmektedir. Trona olusumlarinin alt ve iist kontaklarinda 2,5-3,5 m arasinda degisen
kalinliklarda bitiimlii seyl tabakalanmalari mevcuttur. Bu ¢aligmada, Orta-Ge¢ Miyosen donemine ait
Beypazar1 gol havzasi sedimanter litolojilerinde gozlenen trona yataklarinin jeolojik 6zellikleri, ekonomik
degeri ve uygulamadaki madencilik yontemleri incelenmis, trona mineralinin ¢dkelme kosullari,
mineralojik ve kimyasal karakteristikleri ile birlikte, Tirkiye ve diinyada uygulanan ¢6zelti madenciligi
yonteminin 6zellikleri ortaya konmaya ¢aligilmustir.

Diinyada yalnizca ti¢ bolgede (ikisi Tiirkiye’de) uygulanan bu ¢6zelti madenciligi yontemi, karbonat esash
sedimanter ¢okellerin ¢evre dostu ve karbon emisyonu diisiik bir sekilde isletilmesine olanak saglamaktadir.
Cozelti madenciliginin ¢evresel avantajlar1 ve gelecekte farkli minerallerin ¢ikarilmasinda uygulanabilirligi
tartigtlmigtir. Bu caligma, Beypazari trona yataklarinin ¢okelme mekanizmasi ve maden isletme
potansiyeline iligkin ayrintili veriler sunarak, literatiirdeki boslugu doldurmakta; aym1 zamanda ¢ozelti
madenciligi yonteminin farkli evaporit ve endiistriyel mineral yataklarinda uygulanabilirligine yonelik yeni
bir perspektif ortaya koymaktadir. Boylece hem bolgesel jeoloji hem de siirdiiriilebilir madencilik
teknolojileri agisindan 6nemli bilimsel ve ekonomik katkilar saglamaktadir.

Anahtar Kelimeler: Trona, Hirka Formasyonu, sedimanter havza, ¢dzelti madenciligi, Beypazari

Bu ¢alisma 2024/104 nolu BAUN BAP projesi tarafindan desteklenmektedir.
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CHARACTERISTICS OF TRONA DEPOSITS IN THE MIDDLE TO LATE
MIOCENE SEDIMENTARY BASIN OF BEYPAZARI (ANKARA) AND THE
FEASIBILITY OF THE SOLUTION MINING METHOD

Hasan Eser Kayhan 4, Ciineyt Bircan ®
8 ETISODA Production, Marketing, Transportation and Power Generation Co. Beypazari/Ankara
b Department of Geological Engineering, Faculty of Engineering, Balikesir University, Balikesir
(eser.kayhan@wesoda.com, cuneytbircan@balikesir.edu.tr)

ABSTRACT

Trona (Nay CO; NaHCO; 2H_, O) is a natural soda mineral that is rare worldwide and has high
economic value, with a wide range of applications in industries such as glass, detergents, paper, chemicals,
and metallurgy. Turkey ranks among the top countries in the world in terms of trona reserves, with the
main deposits located in the districts of Beypazari and Kahramankazan within the borders of Ankara
Province.

In the Beypazar: region of Ankara, trona deposits are found within the Hirka Formation. This formation
comprises mudstone, claystone, bituminous shale, dolomitic limestone, tuff and trona. It is mostly composed
of claystone lithologies, with very few tuff levels. Trona is present at depths of 280-290 m in the western
part and 340-360 m in the eastern part of the Beypazari field within this formation. Bituminous shale
layers, ranging in thickness from 2.5 to 3.5 metres, are present at the upper and lower contacts of the trona
formations. This study examined the geological characteristics, economic value and mining methods
applied to the trona deposits observed in the sedimentary lithologies of the Beypazari lake basin, which
date back to the Middle-Late Miocene period. The study also attempted to elucidate the precipitation
conditions, mineralogical and chemical characteristics of the trona mineral, as well as the characteristics
of the solution mining method applied in Turkey and worldwide.

This solution mining method, which is only used in three regions in the world (two of which are in Turkey),
enables the environmentally friendly and low-carbon emission exploitation of carbonate-based
sedimentary deposits. The environmental advantages of solution mining and its applicability in the
extraction of different minerals in the future have been discussed. This study fills the existing gap in the
literature by providing detailed data on the deposition mechanism and mining potential of the Beypazari
trona deposits; it also offers a new perspective on the applicability of the solution mining method in different
evaporite and industrial mineral deposits. Thus, it provides important scientific and economic contributions
in terms of both regional geology and sustainable mining technologies.

Keywords: Trona, Hirka Formation, sedimentary basin, solution mining, Beypazari

This study is supported by BAUN BAP Project No: 2024/104.
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GULLUK KIYISAL SULAK ALANININ DOGAL YAPISI VE EKOSISTEM
HiZMETLERIi UZERINE BiR DEGERLENDIRME
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aDeniz Bilimleri ve Teknolojisi Enstitiisii, Dokuz Eyliil Universitesi, izmir, Tiirkiye
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Kiyisal sulak alanlar, biyolojik ¢esitliligin korunmasinda ve insan refahinin stirdiiriilebilirliginde kritik rol
oynayan ekosistemlerdir. Bu galisma, Giilliik Kiyisal Sulak Alani’nin jeolojik gegmisine bagli olarak olugan
ve sundugu ekosistem hizmetlerini degerlendirmeyi amaglamaktadir. Aragtirma kapsaminda, 2009 ve 2023
yillarina ait Sentinel-2 uydu goriintiileri kullanilarak arazi kullanimindaki degisimler analiz edilmistir.
Goriintiiller ArcGIS yazilimi kullanilarak siniflandirilmis; maksimum likelihood (en yiiksek olasilik)
algoritmasi ile CORINE siniflarina gore temsili arazi oOrtiisii haritalar1 olusturulmustur. Siniflandirma
dogrulugu %90 olarak belirlenmistir. Caligmanin bulgulari, kiyisal sulak alanlarin sadece dogal yap1
acisindan degil, ayn1 zamanda insan topluluklarina sagladigi hizmetler yoniiyle de korunmasi gerektigini
ortaya koymaktadir.

Arazi kullanimindaki degisimlerin degerlendirilmesi, kiyisal sulak alanlarin yalnizca dogal yapilariyla
degil, sunduklar1 ekosistem hizmetleriyle de korunmasi gerektigini gostermektedir. Bu baglamda Giilliik
Kiyisal Sulak Alani, siirdiiriilebilir arazi yonetimi ve ekosistem temelli planlama agisindan 6nemli bir 6rnek
tegkil etmektedir. Alan, kara ve deniz arasinda bir gecis zonu olmasinin yani sira, su kolonundaki askidaki
kat1 maddelerin ¢okelmesi ve organik maddenin birikimi yoluyla karbon yutak alani iglevi gérmekte; ayrica
besin tuzlarinin tutulmasi ve geri doniisiimii sayesinde denizel ekosistemlerin siirdiiriilebilirligine katki
saglamaktadir. Bu yonleriyle Giilliik Sulak Alani, ekolojik, iklimsel ve sosyo-ekonomik agidan ¢ok islevli
bir ekosistem hizmetleri biitiinii sunmaktadir.

Anahtar Kelimeler: Giilliik, kiyisal sulak alan, ekosistem hizmetleri, arazi kullanimi, uzaktan algilama,
Sentinel-2, ArcGIS
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AN ASSESSMENT OF THE NATURAL STRUCTURE AND ECOSYSTEM
SERVICES OF THE GULLUK COASTAL WETLAND

Ceren Coskunisik Bozdag?, Giizel Yiicel Gier®
2|nstitute of Marine Sciences and Technology, Dokuz Eyliil University, Izmir, Tiirkiye
(coskunisik.ceren@ogr.deu.edu.tr)

ABSTRACT

Coastal wetlands are ecosystems that play a critical role in biodiversity conservation and the sustainability
of human well-being. This study aims to assess the ecosystem services provided by the Giilliik Coastal
Wetland in relation to its geological history. Land use changes were analyzed using Sentinel-2 satellite
images from 2009 and 2023 The images were classified in ArcGIS software, and representative land cover
maps were produced according to CORINE classes using the maximum likelihood algorithm. The
classification accuracy was determined to be 90%. The findings indicate that coastal wetlands should be
preserved not only for their natural features but also for the services they provide to human communities.

The evaluation of land-use changes indicates that the conservation of coastal wetlands is necessary both
for their ecological integrity and the ecosystem services they offer. In this context, the Giilliik Coastal
Wetland constitutes an important example for sustainable land management and ecosystem-based
planning. In addition to functioning as a transitional zone between land and sea, the area serves as a
carbon sink through the deposition of suspended solids and the accumulation of organic matter in the water
column. Furthermore, by retaining and recycling nutrients, it contributes to the sustainability of marine
ecosystems. In these respects, the Giilliik Coastal Wetland provides a multifunctional suite of ecosystem
services with ecological, climatic, and socio-economic significance.

Keywords: Giilliik, coastal wetland, ecosystem services, land use, remote sensing, Sentinel-2, ArcGIS
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KUVATERNER YASLI GOLSEL COKELLERDE GOZLENEN
DEMIR-MANGAN YUMRULARININ OLUSUM MEKANIZMASININ
BELIRLENMESI: SEDIMANTOLOJIK VE JEOKIMYASAL YAKLASIM
(AGRI HAVZASI-DOGU ANADOLU)

Tijen Uner?, Serkan Uner?
aVan Yiiziincii Y1l Universitesi, Jeoloji Miihendisligi Béliimii, 65040, Tusba, Van
(tcakici@yyu.edu.tr)
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Agr1 Havzasi, Arap ve Avrasya levhalarinin ¢arpismasi sonucu olusan Dogu Anadolu Platosu {izerinde yer
almaktadir. Agr1 Havzasi, Kretase ofiyolitleri temel kayaglari {izerinde meydana gelmis bir sikisma
havzasidir. Havza dolgusu, Miyosen denizel ¢okelleri, Miyosen-Pliyosen volkanik kayaglari1 ve Kuvaterner
yasht golsel ve akarsu cokelleri ile temsil edilmektedir. Havza, Erken-Orta Miyosen’de kita-kita
carpismasinin bir sonucu olarak denizel ortamdan karasal ortama gecis gostermistir. Agr1 Havzasi'nin
ozellikle giiney kesimindeki golsel ¢okeller, hem sig hem de derin gélsel ortam depolanma kosullarini
acikca gostermektedir.

S1g g6l ortamu ¢okelleri igerisinde farkli boyut (5-45 cm) ve sekillerde Fe-Mn yumrulart belirlenmistir.
Birbirinden bagimsiz olarak gozlenen kiiresel ve elipsoidal sekilli yumrular, 6zellikle havzanin giiney
kesimlerinde yer almaktadir. Bu Fe-Mn yumrulariin mineralojik bilesiminin belirlenebilmesi i¢in SEM-
EDS ve RAMAN ol¢iimleri, jeokimyasal 6zelliklerinin ve olusum ortam kosullarinin belirlenebilmesi i¢in
ise major oksit (XRF analizi), iz ve nadir toprak element analizleri (ICP-MS analizi) yapilarak kapsamli bir
sekilde degerlendirilmistir. Elde edilen veriler %21,2-21,8 Fe ve %10-14 Mn konsantrasyonlart ile yiiksek
Co/Ni ve Co/Zn oranlar1 igermekte olup, hidrotermal ve sedimanter kdkeni yansitmaktadir. Benzer sekilde
zay1f negatif Eu anomalisi ve hafif pozitif Ce anomalisi degerleri de es zamanli hidrojenetik ve hidrotermal
etkiyi gostermektedir. Bunun yaninda, yiiksek Al, O3 /TiO, oranlar1 da (%8,61-51,93; ortalama 19,00),
mineralizasyon sirasinda volkanik kokenli hidrotermal sivilarin sisteme girdiginin gostergesidir.

Analiz sonuglari bu yumrularin olusumunda yerel ve bdlgesel jeodinamiklerin énemli rol oynadigin
gostermektedir. Cevredeki volkanik birimler Fe ve Mn'nin birincil kaynagi olup, gdl seviyesindeki
periyodik dalgalanmalar ve oksijen konsantrasyonundaki degisimler, mineral ¢6keliminin ve dokusal
farkliligin sebebi olabilir. Elde edilen veriler 15181inda Agr1 bolgesindeki Fe—Mn yumrularimin, sedimanter,
volkanik, tektonik ve hidrotermal siirecler arasindaki nadir bir etkilesimi yansitan, dinamik bir kita i¢i g6l
ortaminda olustugunu gostermektedir.

Anahtar Kelimeler: Agr1 Havzasi, Fe-Mn yumrulari, golsel ¢okel, jeokimya, sedimantoloji, hidrotermal
siire¢
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DETERMINATION OF THE FORMATION MECHANISM OF
IRON-MANGANESE NODULES OBSERVED IN QUATERNARY LACUSTRINE
DEPOSITS: SEDIMENTOLOGICAL AND GEOCHEMICAL APPROACH

(AGRI BASIN-EASTERN ANATOLIA)

Tijen Uner?, Serkan Uner®
& Van Yiiziincii Yil University, Dept. of Geological Engineering, 65040, Tusba, Van
(tcakici@yyu.edu.tr)

ABSTRACT

The Agri Basin is located on the Eastern Anatolian Plateau, which was formed as a result of the collision
of the Arabian and Eurasian plates. The Agr: Basin is a compressional basin formed on the basement rocks
of Cretaceous ophiolites. The basin fill is represented by Miocene marine sediments, Miocene-Pliocene
volcanic rocks and Quaternary lacustrine and fluvial sediments. The basin indicated a transition from
marine to terrestrial environment as a result of continent-continent collision during the Early-Middle
Miocene. The Quaternary successions in the basin are represented by lacustrine and fluvial deposits. The
lacustrine sediments, especially in the southern part of the Agr: Basin, clearly show both shallow and deep
lacustrine depositional conditions.

Fe-Mn nodules of different sizes (5-45 cm) and shapes were determined in the shallow lacustrine deposits.
Spherical and ellipsoidal shaped, isolated nodules are located especially in the southern parts of the basin.
These Fe-Mn nodules were evaluated comprehensively by SEM-EDS and RAMAN measurements to
determine their mineralogical composition, and by major oxide (XRF analysis), trace and rare earth
element analyses (ICP-MS analysis) to determine their geochemical properties and environmental
conditions. The obtained data 21.2-21.8% Fe and 10-14% Mn concentrations and high Co/Ni and Co/Zn
ratios reflect hydrothermal and sedimentary origin. Similarly, weak negative Eu anomaly and slightly
positive Ce anomaly values also indicate coeval hydrogenetic and hydrothermal effects. In addition, high
Al; O3 [TIO, ratios (8.61-51.93%; average 19.00) are an indicator of volcanic hydrothermal fluids
entered the system during mineralization.

The analysis results show that local and regional geodynamics play an important role in the formation of
these nodules. The surrounding volcanic units are the primary source of Fe and Mn, and periodic
fluctuations in the lake level and changes in oxygen concentration may be the cause of mineral precipitation
and textural differences. According to obtained data, it is shown that the Fe—Mn nodules in the Agri region
were formed in a dynamic intracontinental lacustrine environment, reflecting a rare interaction between
sedimentary, volcanic, tectonic and hydrothermal processes.

Keywords: Agri basin, Fe-Mn nodules, lacustrine deposit, geochemistry, sedimentology, hydrothermal
process
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MARMARA DENiZi GUNEYBATISI’NDA NEHIiR-KIYI DiNAMiKLERi:
ERDEK KORFEZI, BALIKESIR KUM MORFOLOJIiSi ORNEGI

Hande Aykurt Vardar
Jeofizik Miihendisligi Boliimii, Sismoloji Anabilim Dali,
Istanbul Universitesi-Cerrahpasa, Istanbul, Tiirkiye

(aykurt@iuc.edu.tr)
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Kum yapilan kita sahanligi ve kiyr boyunca dogal ve bazen de insan yapimi olarak dikkat ¢eken
olusumlardir. Riizgar ve suyun siirekli etkisiyle olusan kumullar, kum setleri ve bariyer adalar1 gibi yapilar,
kiy1 ekosisteminin dengesi ve dinamikleri agisindan oldukca 6nemlidir. Tarama iglemleri, yapay resifler ve
kum c¢itleri gibi insan miidahaleleri de bu dogal alanlarin korunmasina ve sekillenmesine katki saglar.
Kumun varligi, gelgit hareketleri ve kumun taginmasina yardimet olan sistemlerdir ve bu yapilarin nerede
ve nasil olustugunu belirlerler. Kiyiya yakin denizalti kum yapilari, sahilleri dalga etkisinden korumaktadir.
Ayrica; dalgalarin kum banklar1 boyunca kirilmasi ve birbirleriyle etkilesimi kiyilarin sekillenmesinde
6nemli rol oynamaktadir. Bu yapilarin nasil olustugunu, nasil gelistigini ve kiy1 ile iliskisini anlamak birgok
acidan biiyiik 6nem tasimaktadir. Bu amagla, Marmara Denizi'nde yer alan ve yar1 kapali bir havza olan
Erdek Korfezi’nin giineybatisindaki kum yapilart; sismik yansima ve ¢ok 1smnli batimetri verileri
kullanilarak incelenmistir. Bolgede; tortul birikimini iki biiyiik nehirden gelen malzeme ve mevcut akinti
sistemleri yonlendirmektedir. Bu kum yapilarinin olugsmasinda kullanilan ana malzeme Gonen Nehri’nden
gelmekte olup, kiyiya paralel akintilar sayesinde kum yapilarin olustugu bolgelere taginmaktadir. Kum
yapilarin yoneldigi KKB-GGD dogrultusunda ise ana akinti sistemi yon degistirir ve akintinin etkisi
derinlere dogru azaldikga asindirici etkiler azalmaktadir. Biga Nehri, bolgeye tath su saglayarak bu akinti
degisimini tetiklemektedir. Nehirden gelen su, mevcut akinti sistemini adeta bir duvar gibi keserek yeni
kum yapilarin olugmasina zemin hazirlar. Bu iki nehrin etkisi sayesinde, bolgede kum yapilarin varligi ve
gelisimi saglanmaktadir. Bu yapilardan bazilari, onceki diigiik deniz seviyesi doneminden itibaren
olusmaya baslamis olup, giiniimiizde de varliklarini siirdiirmektedir. Ozellikle Biga Nehri kiyisina yakin
alanlarda aktif tortul birikiminin siirdiigii gézlemlenmistir ve bu yapilar, kuzey-kuzeybati yonlii akintilarla
birleserek biiyiimeye devam etmektedir.

Anahtar Kelimeler: Marmara Denizi, deniz jeofizigi, sismik stratigrafi
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FLUVIAL-COASTAL DYNAMICS IN SOUTHWEST MARMARA SEA: A STUDY
ON THE SAND MORPHOLOGY OF ERDEK BAY, BALIKESIR

Hande Aykurt Vardar
Geophysical Engineering Department, Division of Seismology,
Istanbul University-Cerrahpasa, Istanbul, Tiirkiye
(aykurt@iuc.edu.tr)

ABSTRACT

Both on the continental shelf and along the shore, sand structures are noticeable natural and occasionally
artificial phenomena. The constant effect of wind and water shapes naturally existing landforms including
sand dunes, sandbars and barrier islands, which are essential to ecological stability and coastal dynamics.
Furthermore, dredging, artificial reefs, and sand fences are examples of human interventions that help to
preserve and alter natural habitats. The existence of sand, the capacity of tidal forces, and other existing
systems to move sand all influence their creation and position. Beaches are protected by subagqueous sand
constructions near the coast; the refraction and interference of waves along banks significantly shapes the
coast. Thus, there are several significant advantages to comprehending the stages of production and growth
of these structures as well as how they connect with shorelines. Seismic reflection and multibeam
bathymetry data were used to study the origin, development, and activity of sand structures in the semi-
enclosed basin known as southwestern of the Erdek Bay in the Marmara Sea. The material delivered by
two significant rivers and current systems controls the deposition of sediment in the studied area. The
primary source of the material used to create these structures is the Génen River, and the material is
transported to the sites where sandy structures have formed by longshore currents. The primary synclonic
current system bends where the NNW-SSE direction of the sand formations is formed and erosional effects
decrease as the current's influence diminishes as it moves deeper. The Biga River triggers this current
change by providing fresh water to the region. The existing system is blocked like a wall by this riverine
input, which also leads to the formation of sand formations. The presence and growth of sand structures in
the region have been guaranteed by the effects of these two rivers. Some of these structures are still in use
today, having begun to form prior to the previous lowstand sea level. Active accumulation has been shown
to be ongoing, particularly close to the beach along the Biga River and these structures combine when
NNW currents are present.

Keywords: Marmara Sea, marine geophysics, seismic stratigrapy
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KARADENIZ KIYILARI GEC KUVATERNER COKEL KAYITLARI VE
ANLAMI

Mehmet Korhan Erturag
Gebze Teknik Universitesi, Yer ve Deniz Bilimleri Enstitiisii
(erturac@gtu.edu.tr)
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Karadeniz, giiniimiizde Bogazici Bogazi (esik derinligi 35 m bsl), Marmara Denizi ve Canakkale Bogaz1
(65 m bsl) araciligiyla Akdeniz ile baglantili, neredeyse kapali bir havza konumundadir. Son buzul ¢caginda,
kiiresel deniz seviyesindeki gerileme nedeniyle deniz seviyesi bu esiklerin altina inmis ve s6z konusu
baglant1 kesilmistir. Karadeniz’in erken Holosen doneminde yeniden Akdeniz’e agilmasi iizerine kapsamli
arastirmalar Ve tartismalar yiiriitiilmiis olsa da, Karadeniz’in son buzul ¢ag1 boyunca izledigi deniz seviyesi
egrisine dair bilgimiz halen biiyiik 6lciide erken donem calismalara dayalidir. Ozellikle, Sovyet
yerbilimcilerinin  20. yiizyilin ortalarindan itibaren yiriittiikleri aragtirmalarda, kiyr taragalarinin
radyokarbon ve uranyum serisi tarihlendirmesi kullanilarak ilk deniz seviyesi rekonstriiksiyonlari
olusturulmustur. Bu ¢aligmalar, kiiresel deniz seviyesi egrisiyle uyumsuz ¢esitli yiiksek deniz seviyesi
(high-stand) 6nermekteydi. Son yillarda Karadeniz’in kuzey kiyilarinda yiiriitillen aragtirmalar ise, daha
once belgelenmis bu duraklamalara iliskin kesitlerden elde edilen, giivenilirligi yiiksek radyometrik yaslar
ortaya koymustur.

BlackSea-Rise Programi, TUBITAK ve BAS (220N053) destegi ile Sinop-Varna arasinda Karadeniz kiy1
kusag1 boyunca yiiriitiilmiistiir. Programin temel amaci, ge¢ Pleyistosen kiy1 kayitlarini inceleyerek gegmis
deniz seviyelerini ve g¢evresel degisimleri ortaya c¢ikarmak, ayrica orta-bati Pontid ile Istranca Dag
kusaklarim1 kapsayan yaklagik 1200 km uzunlugundaki kiy1 seridinde farklilagmig tektonik yiikselme
oranlarmi belirlemektir. Ug yillik kapsamli saha ve laboratuvar calismalari sonucunda BlackSea-Rise
Programi, yiikselmis kiyr olugumlarinin (fosil plaj ve kumul) ayrintili bicimde incelenmesine imkan
saglamig; 100’{in lizerinde mutlak yas tayini (liiminesans, radyokarbon ve U-serisi), tortul tane boyu
analizleri, mollusk faunasinin taksonomik degerlendirmeleri ile 16 ayr1 ¢alisma alaninda durayl ve
radyojenik izotop dl¢iimleri gergeklestirilmistir.

Elde edilen bu mekéansal-zamansal veri seti, asagida listelenen arastirma sorularinin cevaplarinin
tartisilmasinda kullanilmaktadir:

Karadeniz’in yiiksek deniz seviyesi donemlerinin zamanlama ve siiresi,
Kiy1 boyunca yiikselme hizlar1 degisimi,

Bes ayr1 transgresyonun dinamikleri,

Son 120 bin yil igindeki eolian donemleri,

Gec Holosen boyunca Karadeniz’deki firtina rejimi

agrwdE

Anahtar Kelimeler: Karadeniz, Ge¢ Kuvaterner, Kiy1 Cokelleri, Mutlak Tarihlendirme
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LATE QUATERNARY DEPOSITIONAL RECORD OF THE BLACK SEA COASTS

Mehmet Korhan Erturac
Gebze Technical University, Institute of Earth and Marine Sciences
(erturac@gtu.edu.tr)

ABSTRACT

The Black Sea is currently a nearly enclosed basin connected to the Mediterranean via the Bosphorus Strait
(sill depth at 35 m bsl), the Marmara Sea, and the Dardanelles (65 m bsl). During the last glacial period,
this connection was severed due to global sea level drop, falling lower than the sill depths. While the early
Holocene reconnection of the Black Sea to the Mediterranean has been extensively studied and debated,
our understanding of the Black Sea’s Sea level curve during the last glacial period remains largely rooted
in foundational research. Notably, mid-to-late 20th-century studies by Soviet geoscientists utilized
radiocarbon and U-series dating of coastal terraces to construct early reconstructions. These studies
suggested several high-stands, incompatible with the global sea level curve. Recently studies along the
northern coasts of the Black Sea reported well-constrained radiometric ages from previously known
sections concerning these high-stands.

A multiyear bi-lateral program, namely BlackSea-Rise has been carried on along the Black Sea Coastal
Zone supported by the TUBITAK and BAS (220N053). The goal of the project is to investigate the late
Pleistocene coastal record to reveal the past-sea level, environmental changes and determine the
differential uplift along the 1200 km coastline between Sinop (Tiirkiye) and Varna (Bulgaria). After 3 years
of intense field and laboratory work, the BlackSea-Rise program enabled us to thoroughly inspect the
nature of exposed uplifted coastal record (fossil beach and dune) and produced over 100 absolute age
determinations (luminescence, radiocarbon and U series), grain size characterization of sediments,
identification of mollusc fauna and stable-radiogenic isotopes at 16 distinct focus sites.

This space-time dataset is used to
(1) reconstruct the high-stands of the Black Sea,
(2) Quantify the deferential uplift along the coast
(3) Explore the dynamics of the five past transgressions
(4) Understanding Aeolian episodes for the last 120 thousand years
(5) provide insights on the storminess of the Black Sea during the late Holocene.

Keywords: Black Sea, late Quaternary, Coastal Depositional Record, Absolute dating
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HAKKARI-SIRNAK (GUNEYDOGU TURKIiYE) DEVONiYEN-KARBONIFER
ISTIFININ STRATIGRAFIK VE PALEONTOLOJIK OZELLIiKLERINE
ILISKIN ILK BULGULAR
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Bu ¢alisma, Tiirkiye’nin Giineydogu Anadolu Bolgesi’nde yer alan Sirnak ili Beytiissebap il¢esi (Giinyiizii kdyii)
ve Hakkari ili Cukurca ilgesi (Gilindes koyli) civarindaki Ge¢ Devoniyen—Erken Karbonifer yasli istiflerin
ayrintili stratigrafik, sedimantolojik ve paleontolojik incelenmesini kapsamaktadir. Caligmanin temel amaci, bu
doneme ait ¢okel birimlerinin litofasiyes dzelliklerini ve iliskili biyo-jeolojik siirecleri ortaya koyarak, Gondwana
stiperkitasinin kuzey kenarmin geg Paleozoik evrimine ve bolgenin paleo-cografik/paleo-iklimsel dinamiklerine
biitiinciil bir yaklagimla katki saglamaktir. Bu baglamda, bolgedeki ge¢ Devoniyen—erken Karbonifer ¢okellerini
temsil eden Yiginli, Kopriilii ve Belek Formasyonlari ayrintili olarak incelenmis ve bu formasyonlara ait
Gilizeldere Cigli, ve Gilinylizii kesitlerinde yiiksek ¢oziiniirliikli stratigrafik Olgiimler gergeklestirilmistir.
Glizeldere kesiti 275 metre kalinlikta olup, tabanda agik gri-bej renkli, ¢apraz tabakali kuvars arenitlerle
baslamakta; tizerine, demiroksit saginimli, kotii boylanmus polijenik konglomera ve bordo-kizil renkli, ince taneli
silt tag1 ardalanmasi gelmektedir. Bu seviyelerin {izerinde ise ¢apraz tabakali kumtaslari ile seyl ardalanmalari
goriilmektedir. Kesitin 86. metresinde gozlenen yesil renkli tiif iceren ¢camurtaglar1 volkanik aktiviteye isaret
etmektedir. Bu ardalanma, 10 metre kalinliginda agik gri subarkozik kumtaslari ile sonlanmaktadir. Kesitin orta
ve st seviyelerinde stromatolitik laminasyon iceren kirectaglari, siyah laminali seyller ve brachiopod
bakimindan zengin zonlar ile biyoklastik kirectaslari yer almaktadir. Cigli kesiti 36 metre kalinlikta olup, tabanda
acik sar1 renkli, orta-kalin tabakali, ¢ok ince taneli kumtaslari ile baglamakta, bunu 9 metre kalinliginda siyah
seyller izlemektedir. Sirnak ili Beytiissebap il¢esine bagli Glinyiizii kdyl yakininda dlgiilen Giinyiizii kesiti ise
122 metre kalinliginda olup, istif bordo renkli kuvars arenitlerle baglamaktadir. Kesitin orta seviyelerinde agik
renkli ¢amurtaglari ile capraz laminali kumtaglarinin ardalanmasi goriilmektedir. Bunlarin ardindan gelen siyah
seyl seviyelerinde Devoniyen yashi makro bitki fosilleri tespit edilmistir. Bu floraya ait Ornekleme
gerceklestirilmis ve paleobotanik analizler bagslatilmistir. Kesit, tavanda dolomitik kiregtasi, ripple izli
biyoklastik kiregtaslar1 ve seyl ardalanmasiyla son bulmaktadir. Tiim bu stratigrafik ve litolojik veriler, ¢6kelme
ortaminin alt seviyelerde karasal (akarsu, delta veya plaj) karakterde oldugunus; istifin yukari boliimlerine dogru
transgresif bir gecis ile denizel ortamlara evrildigini ve sonunda karbonat platformlarina 6zgi self ortamlarinin
gelistigini gostermektedir. Ozellikle seyl ve karbonat ardalanmalari, ani deniz seviyesi yiikselmeleri ve
transgresif rejimlerle iligkilendirilmistir. Biyostratigrafik ¢ercevede degerlendirme amaciyla, tim kesitlerden
konodont, ostrakod ve palinoloji ¢calismalari i¢in sistematik drnekleme yapilmistir. Palinolojik analizlerin ve ilk
bulgulari, 6rneklerin Ge¢ Devoniyen’den Erken Karbonifer’e kadar uzanan bir stratigrafik araligi kapsadigini ve
LL zonundan VI zonuna kadar uzanan zengin bir miyospor paleoflorasinin varligini ortaya koymustur. Konodont
verileri de palinolojik verileri desteklemektedir. Saptanan biyolojik icerikler, bolgesel olarak Devoniyen sonu
biyotik krizi, Hangenberg Olay1 ve Karbonifer baslangicindaki ekolojik toparlanma siiregleriyle
iliskilendirilebilecek niteliktedir. Bu ¢alisma 123Y474 nolu TUBITAK projesi tarafindan desteklenmistir.

Anahtar Kelimeler: Devoniyen, Hakkari, Sirnak, Stratigrafi, Paleontoloji
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PALAEONTOLOGICAL CHARACTERISTICS OF THE DEVONIAN—
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ABSTRACT

This study covers the detailed stratigraphic, sedimentological and palaeontological examination of Late
Devonian—Early Carboniferous strata in the vicinity of Beytiissebap district (Giinyiizii village) in Surnak province
and Cukurca district (Giindes village) in Hakkdri province, located in the Southeastern Anatolia Region of
Tiirkiye. The main objective of the study is to contribute to a comprehensive understanding of the Late Palaeozoic
evolution of the northern margin of the Gondwana supercontinent and the palaeo-geographic/palaeo-climatic
dynamics of the region by elucidating the lithofacies characteristics of the sedimentary units belonging to this
period and the associated biogeological processes. In this context, the Yiginli, Kopriilii and Belek Formations,
which represent the Late Devonian—Early Carboniferous sediments in the region, were studied in detail, and
high-resolution stratigraphic measurements were carried out in the Giizeldere Cigh and Giinyiizii sections
belonging to these formations. The Giizeldere section is 275 metres thick, starting at the base with light grey-
beige, cross-bedded quartz arenites; above this are iron oxide-rich, poorly sorted polygenetic conglomerates
and fine-grained siltstone interbeds of burgundy-red colour. Above these levels, cross-bedded sandstones and
shale interbeds are observed.The mudstones containing green-coloured tuff observed at the 86th metre of the
section indicate volcanic activity. This alternation ends with 10 metres of light grey subarcose sandstones. The
middle and upper levels of the section contain limestones with stromatolitic lamination, black laminated shales,
brachiopod-rich zones, and bioclastic limestones. The Cigh section is 36 metres thick, starting at the base with
light yellow, medium-thick layered, very fine-grained sandstones, followed by 9 metres of black shales. The
Giinyltizii section, measured near the village of Giinyiizii in the Beytiigsebap district of Sirnak province, is 122
metres thick and begins with burgundy-coloured quartz arenites. In the middle levels of the section, light-
coloured mudstones and cross-laminated sandstones are observed. Devonian-aged macro plant fossils have been
identified in the black shale levels that follow. Sampling of this flora has been carried out, and palaeobotanical
analyses have been initiated. The section ends with dolomitic limestone, ripple-marked bioclastic limestone, and
shale interlayers at the top. All these stratigraphic and lithological data indicate that the depositional
environment was terrestrial (river, delta or beach) at lower levels, transitioned to marine environments with a
transgressive shift towards the upper sections of the sequence, and eventually developed into shelf environments
characteristic of carbonate platforms. In particular, shale and carbonate interbeds have been associated with
sudden sea-level rises and transgressive regimes. For biostratigraphic evaluation, systematic sampling was
carried out for conodont, ostracod, and palynological studies from all sections. Palynological analyses and
initial findings revealed that the samples cover a stratigraphic range from the Late Devonian to the Early
Carboniferous and indicate the presence of a rich miyospor paleoflora extending from Zone LL to Zone VI.
Conodont data also support palynological data. The biological contents identified can be associated with the
Devonian end biotic crisis, the Hangenberg Event, and the ecological recovery processes at the beginning of the
Carboniferous. This study was supported by the TUBITAK project numbered 123Y474.

Keywords: Devonian, Hakkari, Sunak, Stratigraphy, Palaeontology
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Salda Golii, glineybat1 Tiirkiye’de yer alan, yiiksek alkali (pH>9) ve magnezyum agisindan zengin, kapali
havza niteliginde bir goldiir. Ultramafik ve karstik karbonat kayaglarla gevrili olan gdl, karbonat
mikrobiyalitleri ve ekstrem ortam kosullari nedeniyle Mars’taki Jezero Krateri'nin Diinya’daki bir benzeri
(analogu) olarak kabul edilmektedir. Goldeki dnemli karbonat birikintileri, biyolojik siiregler (6zellikle
siyanobakteriler ve ekstremofilik mikrobiyal matlar) tarafindan kontrol edilen hidromanyezit stromatolitleri
seklinde gdzlemlenmektedir. Bu mikrobiyalitler, erken Diinya ortamlarinin analoglar olup, Mars’a yonelik
biyolojik iz (biosignature) olusumu i¢in model teskil etmektedir.

Ancak, giiniimiizde olduk¢a yogun olarak hissedilmeye baglayan iklim degisiklikleri, Salda G6li’niin son
derece hassas mikrobiyal ekosistemini ciddi bir sekilde etkileyecegi diisiiniilmektedir. iklim degisikligine
bagli artan ortam sicaklig1 ve buna bagli géldeki buharlasma, tuzluluk ve pH seviyelerindeki artig, goliin
kendine 6zgiin ekolojik ve hidrojeokimyasal dengesini bozabilecektir.

Bu ¢galismada, Salda Goli’niin karnabahar goriiniimlii, karakteristik mikrobiyal yigisimlarindan olan canli
stromatolit 6rneklerinden izole edilen fungus cinsleri arasinda Aspergillus, Alternaria, Fusarium ve
Curvularia gibi tiirlerin, stres kosullarina olan yiiksek toleranslari sayesinde ekosistem tizerinde baskin hale
gelme potansiyeli tasidigi belirlenmistir. Bu tiirlerin gogalmasi, stromatolit olusumunda kritik rol oynayan
siyanobakterilerin faaliyetlerini sinirlayarak, biyomineralizasyon siireglerinde gerilemeye neden olabilir.
Dolayistyla, artan fungal baskinlik, mikrobiyal dengeyi bozarak karbonat ¢okelimini olumsuz etkileyebilir.

Bu caligma, iklim temelli ¢evresel degisimlerin mikrobiyal ve fungal etkilesimler yoluyla ekstrem
ekosistemleri nasil sekillendirebilecegine dair bazi ipuglari sunmakta; Salda Goli’niin gelecekteki biyolojik
yapisinin ve stromatolitik sistemlerinin nasil etkilenecegini anlamak ag¢isindan, uzun vadede, diizenli,
sistematik bir ¢alisma ile firsat¢i funguslarin siyanobakteriler tizerindeki baskilayici rolleri ayrintili olarak
arastirilmalhidir.

Anahtar Kelimeler: Alkaliye dayanikli funguslar, iklim degisikligi, Jezero Krateri, Salda Go6lii, stromatolit
Tesekkiir: Bu calisma, devam eden TUBITAK-2219 Uluslararas1 Doktora Sonrasi Arastirma Burs

Programi kapsaminda desteklenmekte ve Pamukkale Universitesi Bilimsel Arastirma Projeleri
Koordinasyon Birimi (BAP) tarafindan 2025HZDP011 numarali projenin bir kismini olusturmaktadir.
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ABSTRACT

Lake Salda, a highly alkaline (pH>9) and magnesium-rich closed-basin lake in southwestern Tiirkiye,
surrounded by ultramafic and karstified carbonate rocks. The lake is documented as a Jezero Crater
analogue (Mars) due to its carbonate microbialites and extreme environmental conditions. The significant
carbonate outcrops observed as hydromagnesite stromatolites is controlled by biological processes (i.e.
cyanobacteria and extremophilic microbial mats). These microbialites are analogues to early Earth
environments and provide a model for biosignature formation relevant to Mars.

However, climate changes, which are currently being felt very intensely, are thought to seriously affect the
highly sensitive microbial ecosystem of Lake Salda. The increasing ambient temperature due to climate
change and the associated evaporation in the lake, along with the rise in salinity and pH levels, may disrupt
the lake's unique ecological and hydrogeochemical balance.

In this study, fungal genera such as Aspergillus, Alternaria, Fusarium, and Curvularia, isolated from the
living stromatolite samples of Lake Salda, characterized by their cauliflower-like microbial buildup, were
identified as having a high tolerance to stress conditions, indicating their potential to become dominant
within the ecosystem. The proliferation of these species may limit the activity of cyanobacteria, which play
a critical role in stromatolite formation, leading to a decline in biomineralization processes. Therefore,
increased fungal dominance may disrupt the microbial balance and negatively affect carbonate
precipitation.

This study provides some insights into how climate-driven environmental changes can shape extreme
ecosystems through microbial and fungal interactions; in order to understand how the future biological
structure and stromatolitic systems of Lake Salda may be affected, the inhibitory roles of opportunistic
fungi on cyanobacteria should be investigated in detail through a long-term, regular, and systematic study.

Keywords: Alkali-tolerant funghi, climate change, Lake Salda, Jezero Crater, stromatolite
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Bilecik bolgesindeki Orta Sakarya Havzasi’na ait Erken Jura—Geg Kretase istifi, Tetis Okyanusu’nun
kuzeye dalmas: sirasinda Sakarya Kitasi’nin pasif kita kenarinda ¢okelmis karbonatlardan olusmaktadir.
Bu ¢aligma, arazi gozlemleri, petrografik analizler, fasiyes yorumlari ve litostratigrafik korelasyonlar ile
Bilecik Karbonat Platformu’nun mikrofasiyes tiplerini, fasiyes kusaklarini ve ¢okelme ortamlarini ortaya
koymaktadir. Orta Sakarya Havzasi’nda incelenen istif, tabanda yiizeyleyen fliiviyal ¢okeller (capraz
tabakali kumtas1 ve cakiltaslari) ile baglamakta olup, bunlarin iizerine mikritik kiregtaslari, ¢ort yumrulu
seviyeler ve volkanik arakatkilar gelmektedir. Daha iistte, s1§ deniz karbonatlar1 yer almakta ve istifin en
list kesimleri pelajik mikritik kiregtaslari ile sonlanmaktadir. Bu istif, yaklasik 1500 m kalinlikta olup
tabandan tavana dogru giderek derinlesen ve transgresif karakter gosteren bir ¢okelme dizisini temsil
etmektedir. Fliiviyal c¢okellerin iizerine uyumlu olarak gelen bu karbonat dizisi, Bilecik Karbonat
Platformu’nu temsil etmektedir. Karbonat istifinde bes mikrofasiyes tipi tanimlanmustir: oolitik tanetasi
(MFS-1), kapl1 biyoklastli tanetasi (MFS-2), biyoklastli vaketas1 (MFS-3), pelajik mikritik kiregtagi (MFS-
4) ve litoklasth istiftagi (MFS-5). MFS-1’den MFS-3’e kadar olan mikrofasiyesler, dalga ve gelgit
stireclerinin etkili oldugu i¢ self ortamlarini; MFS-5, firtina etkisinin baskin oldugu orta self kosullarini;
MFS-4 ise firtina taban dalga seviyesinin altindaki dis self ortamlarini yansitmaktadir. Bu mikrofasiyeslerin
diisey ve yanal dagilimi, platform gelisimi boyunca su derinligi ve enerji kosullarinda 6nemli degisimlere
isaret etmektedir. Diyajenetik Ozellikler arasinda mikritizasyon, ¢imentolanma, kompaksiyon ve catlak
gelisimi yer almakta olup; bunlar denizel, meteorsel, gémiilme ve yiikselim evrelerini temsil etmektedir.
Mikritizasyon ve erken denizel ¢cimentolanma s1g deniz kosullarini, mekanik ve kimyasal kompaksiyon ile
stilolit olusumu ise gomiilme siireglerini gostermektedir. Kalsit dolgulu ge¢ evre catlaklar, tektonik
yiikselim ile iliskilidir. Mikrofasiyes ve diyajenez verilerinin birlikte degerlendirilmesi, Orta Sakarya
Havzasi’nin giiney kesiminde Orta Jura’dan Geg Kretase’ye kadar uzun siireli bir transgresif rejimin
egemen oldugunu gostermektedir. Cokelme, flitviyal ortamdan si1g deniz karbonatlarina, daha {iste dogru
pelajik derin deniz fasiyeslerine dogru geligmis; bu siireg, deniz seviyesi degisimleri ve bolgesel tektonizma
ile sekillenmistir. Bu siirekli ¢okelme egilimi, yiiksek enerjili kiyr kum setlerinden diisiik enerjili derin
deniz ortamlarina uzanan bir karbonat platformunun evrimini kayda gegirerek Sakarya Zonu’nun
Mesozoyik donemdeki paleocografik ve tektonik tarihine 151k tutmaktadir.

Anahtar Kelimeler: Bilecik Karbonat Platformu, Orta Sakarya Havzasi, fasiyes analizi, Jura—Kretase,
mikrofasiyes
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JURASSIC-CRETACEOUS CARBONATE PLATFORM IN THE CENTRAL
SAKARYA BASIN: MICROFACIES TYPES AND TRANSGRESSIVE DEPOSITION

Serdar Akgiindiiz?, Goksel Dursun®, Murat Yilmaz?, Atiye Tugrul’, Aysu Dag?
3 Department of Geological Engineering, Faculty of Engineering, Istanbul University—Cerrahpasa,
Istanbul, T tirkiye
(serdar.akgunduz@iuc.edu.tr)

ABSTRACT

The Early Jurassic—Late Cretaceous succession of the Central Sakarya Basin in the Bilecik region is
predominantly composed of carbonates deposited on the passive margin of the Sakarya Continent during
the northward subduction of the Tethys Ocean. This study characterizes the microfacies types, facies belts,
and depositional environments of the Bilecik Carbonate Platform through integrated field observations,
petrographic analysis, facies interpretation, and lithostratigraphic correlation. At its base, the succession
starts with fluvial deposits (cross-bedded sandstones and conglomerates), overlain by micritic limestones,
chert-bearing levels, and volcanic intercalations. Upward, shallow-marine carbonates predominate, and
the uppermost part of the succession is represented by pelagic micritic limestones. The succession reaches
athickness of approximately 1500 m and represents a transgressive depositional system, deepening upward
from base to top. The carbonate sequence conformably overlying the fluvial deposits corresponds to the
Bilecik Carbonate Platform. Five microfacies types have been identified within the carbonate succession:
oolitic grainstone (MFS-1), coated bioclastic grainstone (MFS-2), bioclastic wackestone (MFS-3), pelagic
lime mudstone (MFS-4), and lithoclastic packstone (MFS-5). MFS-1 to MFS-3 reflect inner-shelf
environments, including platform-margin sand shoals, organic buildups, and open-marine settings,
influenced by wave and tidal processes. MFS-5 represents mid-shelf conditions dominated by storm
activity, while MFS-4 corresponds to outer-shelf settings below the storm wave base. The vertical and
lateral distribution of these microfacies indicates significant variations in water depth and energy
conditions during platform development. Diagenetic features include micritisation, cementation,
compaction, and fracturing, representing marine, meteoric, burial, and uplift stages. Micritisation and
early marine cementation indicate shallow marine conditions, whereas mechanical and chemical
compaction, along with stylolitization, reflect burial processes. Late-stage fractures filled with calcite are
linked to tectonic uplift. Combined microfacies and diagenetic data suggest that the southern part of the
Central Sakarya Basin experienced a long-term transgressive regime from the Middle Jurassic to the Late
Cretaceous. The depositional trend evolved from fluvial environments to shallow-marine carbonates, and
further upward into pelagic deep-marine facies, shaped by sea-level changes and regional tectonism. This
continuous depositional trend records the evolution of a carbonate platform from high-energy shoals to
low-energy deep-water environments, providing insights into the palaeogeographic and tectonic history of
the Sakarya Zone during the Mesozoic.

Keywords: Bilecik Carbonate Platform, Central Sakarya Basin, facies analysis, Jurassic—Cretaceous,
microfacies
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BATI ANTALYA PLAJLARININVLiTOLOJiK OZELLIKLERI VE PLASTIK
KIiRLILiGi: iLK BULGULAR

Mohammed Taha Mohammed Marbush Al-Ameri? , Ozlem Yilmaz?, Ceren Kii¢iikuysal®
aMugla Sitki Kogman Universitesi, Jeoloji Miihendisligi Béliimii, Kotekli Kampiisii, Mugla
(ozlemyilmaz@mu.edu.tr)
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Plastik kirliligi, plastiklerin dayanikliligi ve yaygimn kullanim alanlari nedeniyle giiniimiizde en 6nemli
cevresel sorunlardan biri haline gelmistir. Kiyilar, kara kdkenli atiklarin deniz ortamina tagindigi, denizden
stiriiklenen plastiklerin biriktigi gecis alanlar1 olmalari nedeniyle plastik kirliliginin yogun olarak
gozlendigi bolgelerden biridir. Bu plastikler, denizel ekosistemler ve insan saglig1 agisindan kritik riskler
olusturmakta; zamanla mikro ve nano plastiklere doniiserek uzun vadeli ekolojik etkiler yaratmaktadir. Bu
nedenle plastik kirliliginin kaynaklarimi, dagilimini ve birikim dinamiklerini anlamaya yonelik ¢alismalar,
etkili koruma ve ydnetim stratejilerinin gelistirilmesi i¢in biiyiik 6nem tagimaktadir.

Bu calisma, Tiirkiye’nin Bati Antalya kiyilarinda yer alan Karadz, Cirali, Adrasan, Kumluca, Finike ve
Demre plajlarinin litolojik 6zelliklerini ve bu plajlardaki meso ve makroplastik miktarlarini belirleyerek
tane boyu ile plastik birikimi arasindaki iliskiyi ortaya koymay1 amaglamaktadir. Ornekler, erisilebilen
yerlerden, plastik yogunlugu da dikkate alinarak, koyun iki ucundan ve orta kisimlarindan alinmigtir. Uzun
plajlarda 6rnek sayisi arttirilnustir. Ornekler, kontaminasyondan uzak, temiz laboratuvar kosullarinda
calisilmistir. Litolojik 6zellikler elek analizi ile belirlenmis, plastik igerigi el ile ayiklanarak kayit altina
almmustir.

15 drnekten elde edilen bulgulara gore Karadz Plaji orta derecede iyi boylanmis kum, Cirali zayif-orta
derecede boylanmis ince-orta ¢akil, Adrasan kotii boylanmig ¢akilli kum, Kumluca kétii-orta boylanmis
orta-iri kum, Finike orta derecede boylanmis kum ve Demre orta-iyi boylanmis ince ¢akilli sedimanlardan
olusmaktadir. Meso-makro plastik kirliligi en yiiksek olan bolge Cirali Plaji’nin dogu kesimidir. Ardindan
Kumluca ve Kara6z plaj1 gelmektedir. Adrasan, Finike ve Demre plajlarinda ise ¢ok az sayida plastik tespit
edilmistir. Genel olarak ince taneli sedimanlarda plastik birikimi egilimi gdzlemlenmekle birlikte, Cirali
Plaji’nin dogu kesimi iri ¢akilli sediman yapisina ragmen yiiksek plastik yogunlugu ile istisnai bir durum
sergilemektedir. Bu durumun, litolojik faktérlerden ¢ok yogun insan faaliyetlerinden (turistik kullanim,
balik¢ilik, tekne trafigi vb.) kaynaklandigi, insan etkisinin plastik kirliliginde belirleyici rol oynadigi
diiginilmstiir

Caligmanin sonraki asamalarinda mikro oOlgekteki plastiklerin ayiklanmasi ve analiz edilmesi
planlanmaktadir. Ayrica, kiy1 bolgelerindeki plastik kirliliginin zaman igindeki degisimini izlemek ve

yonetim stratejilerini gelistirmek amaciyla benzer ¢aligmalarin mevsimsel ve yillik periyotlarla diizenli
olarak siirdiiriilmesi onerilmektedir.

Anahtar Kelimeler: Plastik kirliligi, meso-makro plastik, kiy1 sedimanlari, deniz ortami, bat1 Antalya
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LITHOLOGICAL PROPERTIES AND PLASTIC POLLUTION ON THE
WESTERN BEACHES OF ANTALYA: PRELIMINARY RESULTS

Mohammed Taha Mohammed Marbush Al-Ameri?, Ozlem Yilmaz?, Ceren Kiiciikuysal®
& Mugla Sitkt Kogman University, Department of Geological Engineering, Kétekli, Mugla
(ozlemyilmaz@mu.edu.tr)

ABSTRACT

Plastic pollution has become one of the most significant environmental problems today due to the durability
of plastics and their widespread use. Coasts are among the regions where plastic pollution is most intensely
observed, as they serve as transition zones where land-based wastes are transported into the marine
environment and plastics drifting from the sea accumulate. These plastics pose critical risks to marine
ecosystems and human health; over time, they degrade into micro- and nanoplastics, creating long-term
ecological impacts. Therefore, studies aimed at understanding the sources, distribution, and accumulation
dynamics of plastic pollution are of great importance for developing effective conservation and
management strategies.

This study aims to determine the lithological characteristics of the Karaéz, Cwrali, Adrasan, Kumluca,
Finike, and Demre beaches along the western coast of Antalya, Tirkiye, and to quantify meso- and
macroplastic content to reveal the relationship between grain size and plastic accumulation. Samples were
collected from accessible locations, considering plastic density, specifically from both ends and the central
parts of the bays. On longer beaches, the number of samples was increased. All samples were processed
under clean laboratory conditions to prevent contamination. Lithological properties were determined
through sieve analysis, and plastics were hand-picked and recorded.

Based on 15 samples, Karaoz Beach consists of moderately well-sorted sand, Cirali of poorly to moderately
sorted fine-to-medium gravel, Adrasan of poorly sorted gravelly sand, Kumluca of poorly to moderately
sorted medium-to-coarse sand, Finike of moderately sorted sand, and Demre of moderately well-sorted fine
gravel. The highest meso- and macroplastic pollution was observed in the eastern part of Ciralt Beach,
followed by Kumluca and Karaoz. Very few plastics were found on the beaches of Adrasan, Finike, and
Demre. While fine-grained sediments generally showed a tendency to accumulate more plastics, the eastern
sector of Cwrali Beach presented an exceptional case, displaying high plastic density despite its coarse
gravel lithology. This condition is considered to result primarily from intensive human activities (e.g.,
tourism, fishing, boat traffic) rather than lithological factors, suggesting that human influence plays a
decisive role in plastic pollution.

Future stages of this research will focus on the extraction and analysis of microplastics. In addition, it is
recommended that similar studies be conducted on seasonal and annual bases to monitor temporal changes
in coastal plastic pollution and to support the development of effective management strategies.

Keywords: Plastic pollution, meso-macroplastics, coastal sediments, marine environment, western Antalya
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ULUBEY ILCESI (USAK GUNEYBATISI) CEVRESINDEKI JIPSLERIN
LITOLOJIK VE MINERALOJIK OZELLIiKLERI iLE DiYAJENEZ
SURECLERININ INCELENMESI

Pelin Giingor Yesilova®, Cetin Yesilova®
&Van Yiiziincii Y1l Universitesi, Jeoloji Miithendisligi Béliimii, Zeve Kampiis, 65080, Van, Tiirkiye
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Bati Anadolu’nun 6nemli havzalarindan biri olan Usak havzasinin giineybatisinda Ulubey Ilgesi ve
civarinda ylizeylenen jipsli seviyeler, bolgesel stratigrafide Kiigiikderbent Formasyonu’nun evaporitik
fasiyesini temsil etmektedir. Bu ¢alisma, s6z konusu jipslerin litolojik, mineralojik ve diyajenez
ozelliklerini belirleyerek ¢okelme ortami ile sonraki jeolojik siiregler arasindaki iligkiyi ortaya koymay1
amaclamaktadir. Arazi ¢aligmalari kapsaminda jipsli tabakalarin kalinlik, tabaka 6zellikleri, renk, doku ve
yapt bakimindan gozlemleri yapilmis; stratigrafik konumlart tanimlanmis ve sedimantolojik veriler ile
fasiyes iliskileri degerlendirilmistir. Bolgedeki en yasli birimler, masif karbonatlar ve kristalin sistlerden
olusan temel metamorfik—karbonatlh kayaglardir. Bu birimler iizerinde agisal uyumsuzlukla Neojen ¢okel
istifleri yer alir. Alt Orta Miyosen yaslt Yenikdy Formasyonu, konglomera, kumtasi, kirmizimsi kiltas1 ve
titfitten olusur. Bu formasyon iizerine ¢ogunlukla uyumlu/gecisli olarak ¢aligma alanindaki jipsli seviyeleri
ile marn, kiltas1, kumtas1 ardalanmas iceren Kiiciikderbent Formasyonu (Orta Miyosen — Ust Miyosen
basi1) gelmektedir. Jipsler; masiv, tabakali, yumrulu, selenitik jips olarak litofasiyeslere ayrilmustir. Istif,
gdlsel karbonatlardan olusan Ust Miyosen yasli Ulubey Formasyonu ve en son agisal uyumsuzlukla
Pliyosen—Kuvaterner aliivyonlar1 ile son bulmaktadir. Mineralojik tanimlamalar saha gozlemleri, el
numuneleri ve incekesit calismalari ile desteklenmis, kristal morfolojileri (selenit, nodiiler, masiv) ve matris
ozellikleri incelenmistir. Birincil ince tabakali jips seviyeleri, ikincil iri kristalli ve masiv jipslerle birlikte
gozlenmektedir. Jipsler, ¢cokelme sonrasi belirgin diyajenez siiregleri gegirmistir. Bulgular, birincil ince
tabakali jipslerin gdlsel-sabkha ortaminda ¢okelmis oldugunu, iri selenit kristalli ve masif dokulu jipslerin
ise gomiilme sirasinda anhidrite doniisiip yiizeylenme kosullarinda tekrar jipse hidratasyonu ile
doniistiigiinii gostermektedir. Diyajenez siirecleri i¢inde yeniden kristallesme, yumrulu ve bagirsaksi
yapilar ve mikro-breslenme yaygin olup, bunlar tektonik etkiler ve yeralt1 suyu dolasimiyla dogrudan
iliskilidir. Paleogevre degerlendirmesi, yar1 kapali, mevsimsel buharlasmanin etkin oldugu, durgun, diisiik
enerjili ve s1g golsel-sabkha kosullarinda bir ¢okelim evresini ve ardindan gelen sig-derin gomiilme—
ylizeylenme dongiilerini isaret etmektedir.

Anahtar Kelimeler: Usak Baseni, Kiigiikderbent Formasyon, jips fasiyesleri, diyajenez, golsel- sabkha
ortami
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LITHOLOGICAL AND MINERALOGICAL CHARACTERISTICS AND
DIAGENETIC PROCESSES OF GYPSUM IN THE VICINITY OF ULUBEY
DISTRICT (SOUTHWEST USAK)

Pelin Giingor Yesilova®, Cetin Yesilova®
& Van Yiiziincii Y1l University, Department of Geology Engineering, Zeve Kampiis, 65080, Van, Tiirkiye
(pelingungoryesilova@yyu.edu.tr)

ABSTRACT

The gypsum-bearing horizons exposed in the southwest of the Usak Basin, one of the major basins of
western Anatolia, around the Ulubey District and its surroundings, represent the evaporitic facies of the
Kiictikderbent Formation in the regional stratigraphy. This study aims to determine the lithological,
mineralogical, and diagenetic characteristics of these gypsums and to reveal the relationship between the
depositional environment and subsequent geological processes. During the fieldwork, gypsum layers were
examined in terms of thickness, bedding features, color, texture, and structure; their stratigraphic positions
were identified, and sedimentological data and facies relationships were evaluated. The oldest units of the
region are metamorphic—carbonate basement rocks composed of massive carbonates and crystalline
schists. These rocks are unconformably overlain by Neogene sedimentary successions. The Lower to Middle
Miocene Yenikoy Formation is composed of conglomerate, sandstone, reddish mudstone, and tuff.
overlying this unit, mostly conformably, is the Kiiciikderbent Formation (Middle Miocene — early Upper
Miocene), which consists of marl, mudstone, and sandstone alternations and includes the gypsum-bearing
horizons studied in this work. Gypsum is classified into lithofacies such as massive, bedded, nodular, and
selenitic varieties. The succession is overlain by lacustrine carbonates of the Upper Miocene Ulubey
Formation and finally terminated with an angular unconformity by Pliocene—Quaternary alluvial deposits.
Mineralogical characterizations were supported by field observations, hand samples, and thin-section
studies, focusing on crystal morphologies (selenite, nodular, massive) and matrix characteristics. Primary
thin-bedded gypsum levels were observed together with secondary coarse-crystalline and massive gypsums.
The gypsums have undergone distinct post-depositional diagenetic processes. The findings indicate that
primary thin-bedded gypsums were deposited in a lacustrine—sabkha environment, whereas coarse selenite
crystals and massive gypsums formed through dehydration to anhydrite during burial and subsequent
rehydration to gypsum under surface conditions. Widespread diagenetic features include recrystallization,
nodular and enterolithic structures, and micro-brecciation, which are directly related to tectonic effects
and groundwater circulation. Paleoenvironmental evaluation suggests deposition in a semi-closed,
shallow, low-energy lacustrine—sabkha system under seasonal evaporative conditions, followed by cycles
of shallow-to-deep burial and exhumation.

Keywords: Usak Basin, Kiigiikderbent Formation, gypsum facies, diagenesis, lacustrine—sabkha
environment
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YOLYAZI (BITLIS) TRAVERTENLERININ FASIYES ANALIZI
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Yolyaz1 Travertenleri, Bitlis-Batman karayolunun 1. kilometresinde, Bitlis Deresi’nin kuzeybatisinda yer
almaktadir. Bu c¢alismada, yaklastk 3 km*’lik bir alanda yiizeyleyen travertenlerin stratigrafik ve
sedimantolojik dzellikleri incelenerek olusum kosullar1 ve depolanma ortami belirlenmeye calisilmistir. Bu
amagla Yolyaz1 Travertenleri morfolojik olarak incelenmis ve fasiyes analizi yapilmistir. Travertenlerin
olusumunda, bolgedeki tektonik sikigmalara bagli olarak gelisen, K 32° D dogrultulu, sol yonlii dogrultu
atim bilegenine sahip, egim atimli normal fay etkili olmustur. Bu kirik boyunca yiizeye ¢ikan ve yamag
asagl siiziilen mineralli sular, teras tipi travertenlerin gelisimine neden olmustur.Yapilan g¢aligsmalar
sonucunda, Yolyazi Travertenlerinde bresik-litoklasth, kristalin kabuk, sal tipi ve gaz bosluklu traverten
fasiyesleri tespit edilmistir. Morfolojik ve fasiyes dzellikleri, bu travertenlerin dogrultu atim bilesenli, egim
atimli normal bir fay boyunca yiizeye ¢ikan, ugucu bilesenlerce zengin hidrotermal sularin yamag asagi
akisiyla olugtugunu gostermektedir. Morfolojik olarak tabaka tipi travertenlerden olusan Yolyazi
Travertenleri, gliniimiizde de kismen olusum siirecini siirdiirmektedir.

Anahtar Kelimeler: Bitlis, Yolyazi, traverten, kristalin kabuk fasiyesi, tabaka tipi traverten.
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FACIES ANALYSIS OF YOLYAZI (BITLIS) TRAVERTINES

Cetin Yesilova®, Pelin Giingér Yesilova®
2 Yiiztincti Yil University, Department of Geological Engineering, Van, Turkey
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ABSTRACT

The Yolyazi Travertines are located 1 km along the Bitlis—Batman highway, to the northwest of the Bitlis
Stream. In this study, the stratigraphic and sedimentological characteristics of the travertines, which crop
out over an average area of 3 km? were examined in order to determine their formation conditions and
depositional environment. For this purpose, the Yolyazi Travertines were investigated morphologically,
and a facies analysis was carried out. The formation of the travertines has been influenced by an oblique-
slip normal fault with a left-lateral strike-siip component, trending N 32° E, which developed in response
to regional compressional tectonics. Mineral-rich waters emerging along this fault and flowing downslope
have led to the formation of terrace-type travertines.Studies conducted on the Yolyazi Travertines identified
brecciated—lithoclastic, crystalline crust, raft-type, and gas void travertine facies. The morphological and
facies characteristics indicate that these travertines were formed by the downslope flow of volatile-rich
hydrothermal waters emerging along an oblique-slip normal fault with a strike-slip component.
Morphologically composed of bedded-type travertines, the Yolyazi Travertines continue to form partially
at present.

Keywords: Bitlis, Yolyazi, crystalline crust facies, layer type travertine
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ERZINCAN VE CEVRESININ DENIZEL FOSIL KAYITLARI
(DOGU ANADOLU)

Pinar Polat
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Bu calisma, Erzincan (Dogu Anadolu) ve yakin ¢evresinde farkli jeolojik zamanlara (Mesozoyik ve
Senozoyik) ait denizel fosil topluluklarini belgelemektedir. Arazi calismalari kapsaminda o6zellikle
lamellibrang (bivalvia), scleractinia (mercan) ve gastropoda takimlarina ait makrofosiller derlenmis,
bunlarin sistematik paleontoloji ve stratigrafi agisindan bolgedeki mevcut verileri zenginlestirdigi ortaya
konmustur. Fosil ornekleri Kemah, ilic, Kemaliye, Cayirli ilgeleri ile Erzincan merkezinin farkli
lokalitelerinden toplanmuistir.

Erzincan ve cevresi, Paleozoyik sonlarindan Senozoyik baslarina kadar varligimi siirdiiren Tetis
Okyanusu’nun pasif kita kenari {izerinde konumlanmistir. Bu jeodinamik ortamda kalin ve yaygin denizel
istifler ¢6kelmis, glinimiizde genis yiizlekler seklinde yiizeylenmektedir. Tetis Okyanusu’nun Paleojen
doneminde kapanmaya baslamasiyla birlikte, Erzincan ve gevresinde kitasal ¢arpigma zonlari, okyanus-kita
kenar1 tektonik birlikleri, volkanik yay kompleksleri, derin deniz ¢okel istifleri, nap kusaklari ve
bindirmeler geligmistir. Bu tektonostratigrafik evrim, bolgedeki fosil topluluklariin korunma potansiyelini
artirmig ve fosil yataklarinin ¢esitlenmesine katki saglamstir. Erzincan ve ¢evresinde tanimlanan denizel
fosiller, Mesozoyik ve Senozoyik yasli okyanusal-si1g denizel ortamlarda yasamig organizmalara ait olup,
Tetis Okyanusu’nun paleocografik varligina ve kapanma siirecine dogrudan kanit sunmaktadir.

Caligma kapsaminda farkli donemlerde ve farkli lokalitelerde yiiriitiilen arazi ¢alismalar1 sonucunda gok
sayida fosil 6rnegi elde edilmis ve ilk degerlendirmeleri yapilmstir. Arazi calismalari, Erzincan merkezinde
Ergan Dagi ve Mecidiye koyii; Kemah ilgesinde Tuzla koyii, Golkaynak koyii, Yogurtdagi ¢evresi ve
Kemah-ili¢ karayolu hatti; Kemaliye ilgesinde Sarigicek Yaylasi, Dutbeli mevkisi ve Salkiml koyii;
Cayirh ilgesinde ise Karatas koyl lokalitelerinde yiiritiilmustir. Bu lokalitelerden elde edilen fosil
topluluklarmin, Anadolu’nun bilinen makro denizel fosil yataklar1 igerisinde Onemli bir konum
kazanabilecegi degerlendirilmistir.

Bu ¢alisma, Erzincan’in paleontolojik potansiyelini ortaya koymaya yonelik onciil ve smuirli 6lgekte
yiriitiilmiis bir arazi taramasi niteliginde olup, Erzincan’daki fosil varliklari iizerine yapilmis 6nceki

calismalarin smirli ve bolgesel dlgekte kaldigini, dolayisiyla bolgede daha kapsamli, sistematik ve
disiplinler aras1 paleontolojik arastirmalara gereksinim oldugunu gostermektedir.

Anahtar Kelimeler: Denizel fosiller, Ergan Dagi, Erzincan, Kemaliye, Tetis Okyanusu
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MARINE FOSSIL RECORDS OF ERZINCAN AND ITS SURROUNDINGS
(EASTERN ANATOLIA)

Pinar Polat
Erzincan Binali Yildirum University, Faculty of Arts and Sciences, Department of Geography
(ptaskiran@erzincan.edu.tr)

ABSTRACT

This study presents marine fossil assemblages from different geological periods (Mesozoic and Cenozoic)
in Erzincan (Eastern Anatolia) and its surrounding area. During fieldwork, macrofossils particularly
belonging to the orders Lamellibranchia (Bivalvia), Scleractinia (corals), and Gastropoda were collected,
and it has been demonstrated that these findings enrich the existing regional data in terms of systematic
paleontology and stratigraphy. Fossil specimens were collected from various localities within the districts
of Kemah, Ili¢, Kemaliye, and Cayirl, as well as from the central Erzincan region.

Erzincan and its surroundings were situated along the passive continental margin of the Tethys Ocean,
which existed from the late Paleozoic to the early Cenozoic. In this geodynamic setting, thick and
widespread marine successions were deposited, which are now exposed as extensive outcrops. With the
onset of the closure of the Tethys Ocean during the Paleogene period, continental collision zones, ocean—
continent margin tectonic units, volcanic arc complexes, deep marine sedimentary successions, nappe belts,
and thrusts developed in the Erzincan region. This tectonostratigraphic evolution increased the
preservation potential of fossil assemblages and contributed to the diversification of fossil deposits. The
marine fossils identified in and around Erzincan belong to organisms that lived in oceanic to shallow
marine environments of Mesozoic and Cenozoic periods and provide direct evidence of the
paleogeographic existence and closure process of the Tethys Ocean.

Within the scope of this study, numerous fossil specimens were obtained and initially evaluated through
fieldwork conducted at different times and in various localities. Field investigations were carried out in the
following areas: Ergan Mountain and Mecidiye village in central Erzincan; Tuzla village, Gélkaynak
village, the vicinity of Yogurtdagi, and along the Kemah-Ili¢ highway in the Kemah district; Sarigi¢ek
Plateau, Dutbeli area, and Sallimli village in the Kemaliye district; and Karatas village in the Caywrl
district. The fossil assemblages recovered from these localities are evaluated to have the potential to gain
significant importance among the known macro marine fossil deposits of Anatolia.

This study represents a preliminary and small-scale field survey aimed at revealing the paleontological
potential of Erzincan. It also demonstrates that previous studies on fossil records in Erzincan have been

limited in both scope and geographic coverage, thereby highlighting the need for more comprehensive,
systematic, and interdisciplinary paleontological research in the region.

Keywords: Ergan Mountain, Erzincan, Kemaliye, marine fossils, Tethys Ocean
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