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ONSOZ
Sayin Meslektaslarimiz,

Yirmi bes yildir kesintisiz olarak diizenlenen ve ilkinden itibaren ¢ok sayida bilim insanini bir araya
getiren Uluslararas1 Katilimli Paleontoloji-Stratigrafi Calistaymnin yirmi altincisi, 25-28 Eyliil 2025
tarihleri arasinda Yozgat Bozok Universitesi ev sahipliginde, Miihendislik-Mimarlik Fakiiltesi
Konferans Salonu’nda yiiz yiize gerc¢eklestirilmistir.

Bu yilki calisgtay, Omurgali ve Omurgasiz Paleontolojisi, Biyostratigrafi, Paleoantropoloji ve
Jeoarkeoloji temalar1 ger¢evesinde diizenlenmis; alaninda uzman ¢ok sayida yerli ve yabanci bilim
insaninin katkilariyla zenginlesmistir. Calistay stiresince 19 bildiri sézIlii olarak sunulmus, 2 poster
bildirisinin yan1 sira 1 fotograf sergisi, 2 arazi gezisi ve 2 kiiltiirel gezi diizenlenmigstir. Ayrica farkli
disiplinlerden arastirmacilarin ilgisini ¢ekebilecek 6 davetli konusmaya yer verilmistir. Geleneksel hale
geldigi tlizere, jeoloji bilimine ve paleontolojiye onemli katkilar sunmus, ancak aramizdan ayrilmig
degerli bilim insanlar1 da saygi ve minnetle amlmstir.

Calistaya davetli konusmaci olarak katilan, bildirilerini sunan, katki ve elestirileriyle bilimsel ortami
zenginlestiren tim meslektaglarimiza; ayrica bildiri 6zetlerini titizlikle degerlendirerek hakemlik
gorevini {istlenen bilim kurulu tiyelerine en igten tesekkiirlerimizi sunariz. Her yil oldugu gibi bu y1l da
desteklerini esirgemeyen Tiirkiye Petrolleri Anonim Ortakligi ile Maden Tetkik Arama Genel
Midirliigii ve Jeoloji Miihendisleri Odas1 Y6netim Kurulu tiyelerine siikranlarimizi arz ederiz.

Calistaymn basariyla gerceklestirilmesine verdikleri degerli katkilar igin Yozgat Bozok Universitesi
Rektorii Prof. Dr. Evren YASAR, Yozgat Bozok Universitesi Genel Sekreteri Dog. Dr. Mustafa
KOCAKAYA ve Miihendislik-Mimarlik Fakiiltesi Dekan1 Prof. Dr. Yiiksel TASDEMIR e igten
tesekkiirlerimizi sunuyoruz.

Calistay programi, afis ve duyurularin hazirlanmasindaki katkilarindan dolay1 Yozgat Bozok
Universitesi Kurumsal Iletisim ve Protokol Miidiirliigii ¢alisanlar: Ogr. Gor. Dr. Hatice BASAR, Yusuf
ERDUGAN ve Ibrahim BAYRAKTAR ’a tesekkiir ederiz.

Destekleri igin Jeoloji Miihendisligi Boliimii dgretim iiyeleri Prof. Dr. Nursel OKSUZ, Prof. Dr. Ugur
TEMIZ, Prof. Dr. Ersin KOLAY ile béliim 6grencilerine siikranlarimizi sunariz. Katki ve destekleri igin
tiim sponsorlarimiza siikranlarimizi arz ederiz. Arazi gezilerimizde 6nderlik eden Dr. Miijde GURSOY
(MTA) ve Maden Miih. Hamza DAL (Demirtuz Insaat Madencilik; Sekili Tuz Isletmesi) ile kiiltiirel
geziye liderlik eden Hattusa Antik Kenti’nin kazi bagkanligim1 yapan Arkeolog Prof. Dr. Andreas
SCHACHNER’a sonsuz siikranlarimizi sunariz. Ayrica g¢alistayin basarili bir sekilde yiiriitiillmesinde
bizlere katki veren Prof. Dr. Alaettin Ozer (YOBU) ile Elif Nazli OZER’e tesekkiir ederiz.

Paleontoloji Calisma Grubu ile Jeoloji Mithendisleri Odasi arasindaki koordinasyonu biiytik bir titizlikle
ytiriiten IThan ULUSOY’a ve deneyimlerini paylasarak siirece degerli katkilar saglayan Prof. Dr. Atike
Nazik, Prof. Dr. Giildemin DARBAS ve Dog. Dr. Sibel KAYGILI’ya tesekkiir ederiz.

Bu calistay, Yozgat Bozok Universitesi BAP Birimi tarafindan, Bilimsel Etkinlikleri Destekleme
Projeleri (BEDEP) kapsaminda FBE-2025-1686 numarali proje ile desteklenmistir. Sagladiklar katkilar

icin Yozgat Bozok Universitesi BAP Birimi’ne tesekkiirlerimizi sunariz.

Diizenleme Kurulu
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PREFACE

Dear Colleagues,

The 26" International Paleontology—Stratigraphy Workshop, which has been held continuously for
twenty-five years and has brought together numerous scientists since its inception, was conducted face-
to-face on September 25-28, 2025, at Yozgat Bozok University, Faculty of Engineering and
Architecture Conference Hall.

This year’s workshop was organized around the themes of Vertebrate and Invertebrate Paleontology,
Biostratigraphy, Paleoanthropology, and Geoarchaeology, and was enriched by the contributions of
many distinguished national and international scholars. During the workshop, 19 oral presentations and
2 poster presentations were delivered, accompanied by 1 photography exhibition, 2 field trips, and 2
cultural excursions. In addition, 6 invited lectures of broad interdisciplinary interest were presented. As
has become a tradition, we commemorated with respect and gratitude those esteemed scientists who
made significant contributions to geology and paleontology but are no longer with us.

We extend our sincere thanks to all colleagues who participated as invited speakers, presented their
papers, and enriched the scientific atmosphere with their contributions and critiques, as well as to the
members of the scientific committee who carefully reviewed the abstracts. As in previous years, we also
gratefully acknowledge the support of the Turkish Petroleum Corporation, the General Directorate of
Mineral Research and Exploration, and the Executive Board of the Chamber of Geological Engineers.

We would like to express our heartfelt gratitude to Prof. Dr. Evren YASAR, Rector of Yozgat Bozok
University; Assoc. Prof. Dr. Mustafa KOCAKAYA, Secretary General; and Prof. Dr. Yiksel
TASDEMIR, Dean of the Faculty of Engineering and Architecture, for their valuable contributions to
the successful realization of the workshop. We also thank Dr. Hatice BASAR, Yusuf ERDUGAN, and
Ibrahim BAYRAKTAR from the Directorate of Corporate Communication and Protocol at Yozgat
Bozok University for their support in the preparation of the program, posters, and announcements.

Our gratitude also goes to the faculty members of the Department of Geological Engineering-Prof. Dr.
Nursel OKSUZ, Prof. Dr. Ugur TEMIZ, and Prof. Dr. Ersin KOLAY-and to the department’s students
for their assistance. We sincerely thank all our sponsors for their contributions and support. We are
deeply grateful to Dr. Miijde GURSOY (MTA) and Mining Engineer Hamza DAL (Demirtuz Insaat
Madencilik; Sekili Salt Enterprise) for leading our field trips, and to Prof. Dr. Andreas SCHACHNER,
archaeologist and head of the Hattusha excavations, for guiding the cultural excursion. We also thank
Prof. Dr. Alaettin Ozer (YOBU) and Elif Nazli OZER for their contributions to the successful conduct
of the workshop.

We owe special thanks to flThan ULUSOY for meticulously coordinating between the Paleontology
Working Group and the Chamber of Geological Engineers, as well as to Prof. Dr. Atike Nazik, Prof. Dr.
Giildemin DARBAS, and Assoc. Prof. Dr. Sibel KAYGILI for sharing their experience and providing
valuable contributions to the process.

This workshop was supported by Yozgat Bozok University Scientific Research Projects Unit (BAP)
within the framework of the Scientific Activities Support Projects (BEDEP), under project number FBE-
2025-1686. We gratefully acknowledge their support.

Organizing Committee
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Uluslararasi Katilimh
s Paleontoloji-Stratigrafi
. 2 Calistay
| o Paleontology-Stratigraphy Workshop

With International Parlicipation

25 Eyliil / September 25, 2025

08.30 - 09.00 Kawit / Registration

09.00-10.00 Acilis Konusmalar: / Opening Speeches

10.00-10.15 Cay - Kahve Aras1 / Tea - Coffee Break

Oturum 1/ Session 1
Davetli Konusmacilar / Inviled Speakers
Oturum Baskanlar1 / Session Chairs:
Berna ALPAGUT, Serdar MAYDA

Akdeniz Cevresinde Messiniyen Olaylarimn  Kara
Memelilerinin Dagilimina Etkisi

10.15 - 10.45 | fmpact of Messinian Events on The Distribution of Land
Maminals Around the Mediterranean

Sevket SEN

Hadean

10.45 - 11.15 | Hadean

Cemal TUNOGLU

Asya, Avrupa ve Afrika Arasindaki Biyocogralik Kale
olan Balkanatolia Takimadalarimn Paleojen Evrimi
Paleogene Evolution of The Balkanatolian Archipelago, The
Biogeographic Holding Pen Belween Asia, Europe and Africa
11.15- 11.45 | Alexis LITCH, Faruk Ocakoglu, Benjamin Raynaud, Paul
Bolté, Leny Montheil , Mehmet Serkan Akkiraz , Mustala
Kaya, Anais Boura, Anne-Lise Jourdan, Francois Demory,
Abel Guihou, Carina Hoorn, Deniz il)ilioélu. Grégoire
Métais, Pauline Coster, K. Christopher Beard

Persembe / Thursday

11.45 - 13.00 Ogle Yemegi / Lunch

Oturum 2 / Session 1
Davetli Konusmacilar / Invited Speakers
Oturum Baskanlar: / Session Chairs:
Mubhittin GORMUS, Korhan CAKIR

Tiirkiye'de 100. yihnda Antropoloji ve Paleontoloji
birlikteligi iizerine bir soylesi

13.00 - 13.30 | A Conversation on the Collaboration of Anthropology and
Paleontology in Tiirkive on its 10oth Anniversary

Berna ALPAGUT

11
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Uluslararas: Kalllumh

u Paleontoloji-Stratigrafi
26 Cahstay1
o Paleonlology-Siratigraphy Workshop

With International Participation

25 Eyliil / September 25, 2025

Trakya Havzasi'ndan (Kuzeybat Tiirkiye) cesitli Eosen
mikromorfik brakiyopodlar:

13.30 - 14.00 | Diverse Eocene micromorphic brachiopods from the Thrace
Basin (NW Turkey)

Alfréd DULAL Ercan Ozcan, Gydrgy Less

Biyoerozyon ile Eski Kiyi Cizgilerinin Belirlenmesi
(Canakkale, Tiirkiye)

14.00 - 14.20 | Determination of the Paleoshorelines Wilh Bioerosion
(Canakkale, Turkey)

Huriye DEMIRCAN

14.20 - 14.35 Cay - Kahve Arasi / Tea - Coffee Break

Oturum 3 / Session 3
Oturum Baskanlar1 / Session Chairs:
Alike NAZIK, Umut Mert VAROL

=
]
F
S
=
S
9
H
5
=%

Cankiri-Corum Havzas1 Orla Eosen Yash Kocacay
Formasyonu Mollusk Faunasi ve Biyostratigrafisi
Biostratigraphy and Systematic of the Molluse Fauna
14.35 - 14.55 (Gastropoda,  Bivalvia) of middle FEocene Kocacay
Formation Cankiri-Corum Basin

Miijde GURSOY, Muhittin Gérmiis

Messiniyen Tuzluluk Krizi Siirecinde FEkosistem
Degisimlerinin Molekiiler Fosillerle izlenmesi
14.55 - 15.15 | Monitoring Ecosystem Changes During the Messinian
Salinity Crisis with Molecular Fossils

Giildemin DARBAS, Ayca Dogrul Selver

Yerel Tehditlerin Mercanlar ve Mercanlarla iliskili
Tiirler Uzerine Eikilerini Ekoturizm Acisindan
Anlamak: Thailand (GD Asya) izlenimleri

15.15 - 15.35 | Understanding of the Impacts of Local Threats on Corals
and Species Associated with Corals through Ecoturizm:
Impressions [rom Thailand (SE Asia Region)

Fatma TARAF

7.00 - 18.00 Sarikaya Kral Kizi (Basilica) Hamam Kahntlan Gezisi

18.00 - 21.00 Gala Yemegi / Gala Dinner

12



- 26

Cuma / Friday

Uluslararas1 Katilimh 26. Paleontoloji-Stratigrafi Calistayt
26™ Paleontology-Stratigraphy Workshop with International participation

Uluslararas: Katitlimh
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o Paleontology-Stratigraphy Workshop

With International Participation

26 Eyliil / September 26, 2025

Oturum 1 / Session 1
Oturum Baskanlar1 / Session Chairs:
Sefer ORCEN, Miijde GURSOY

09.00 - 09.20

Pasalar  Lokalitesi (Orta  Miyosen, Tiirkiye)
Palacomerycidae Faunasi

The Palaeomerycidae Fauna of the Pasalar Localily
(Middle Miocene, Turkey)

Serdar MAYDA. T. Tanju Kaya, Berna Alpagut, Aysegiil
Sarbak, Giilsah Giiler, Merve Giimriik¢ii Uslu, Kazim
Halaclar

00.20 - 09.40

Yeni Bulgular Isiginda Afyon (Kmmk) Yoresi Geg
Miyvosen Memeli Faunasi: Perissodactyla Bulgular
Perissodactyla Findings from the Late Miocene Mammalian
Fauna of the Afvon (Kwuk) Region in Light of New
Discoveries

T. Tanju KAYA

00.40 - 10.00

Giiney Marmara‘da Bir Orta Miyosen Faunasy: Pasalar
Fosil Lokalitesi

Middle Miocene Fauna in Southern Marmara: Pasalar
Fossil Locality

Aysegiil SARBAK

10.00 - 10.20

Irak'mn Giineyindeki Yamama Formasyonundan Erken
Kretase'ye Ail Bentik Foraminiferler ve Stratigrafik
Onemi

Early Cretaceous Benthic Foraminifera from the Yamama
Formation, Southern Iragq. and Their Stratigraphic
Significance

Daria K.IVANOVA, Abbas Mohammed, Felicilasz Velledits

10.20 - 10.35

Cay - Kahve Aras1 / Tea - Coffee Break

Olurum 2 / Session 2
Oturum Baskanlar / Session Chairs:
Cemal TUNOGLU, Huriye DEMIRCAN

10.35 - 10.55

Hereceina Acar & Bozkurt Foraminifer Cinsinin
Biyostratigrafik ve Palcockolojik Onemi
Biostratigraphic and Paleoecological Significance of the
Foraminiferal Genus Hereceina Acar & Bozkurt

Alper BOZKURT, Siikrii Acar
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26 Eyliil / September 26, 2025

Florida'daki (Amerika) iri Bentik Foraminifer
Topluluklarin  Eosen - Oligosen Devri Boyunca
Degisimi

Changes in  Florida Larger Benthic Foraminifera
Assemblages from Eocene to Oligocene age
Umut Mert VAROL, Laura Jane Cotlon

Tath Su Ostrakodlarmm Anadolu’daki Tiir Dagilim
Verilerine Ortak Ostrakod Sicakhk Arahig: Yonteminin
Uygulanmasi y
115 - 135 |Abblication of Mutual Ostracod Temperature Range |
Method to Species Distribution Data of Freshwater
Ostracods in Anatolia

Umit USTACAN, Ceran Sekeryapan

10.55 - 1L15

Tuzla Yarimadasi, istanbul (KB Tiirkiye) Fameniyen
Yash Tiiringiyen Ostrakod ve Konodont Topluluklar:
Thuringian Ostracod and Conodonl Assemblages of
11.35 - 11,55 | Famenian Age from the Tuzla Peninsula, Istanbul (NW
Turkey)

Emine SEKER ZOR. Senol Capkinoglu, Cemal Tunoglu,
Alike Nazik

Canhlarm ve Yeryiiziiniin Varolusunun
Melamorfozlarla A¢iklanmasi

1155 - 12,15 Explaining ‘The Existence of Living Things and th Earth
‘Through Metamorphosis.
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Uluslararas: Katllimh

u Paleontoloji-Stratigrafi
26 Cahstayn
o Paleontology-Stratigraphy Workshop

With International Participation

26 Eyliil / September 26, 2025
Oturum 3 / Session 3
Oturum Baskanlar: / Session Chairs:
T. Tanju KAYA, Alev GURAY
Davelli Konugma:
Hattusa: Tastan Sekillenen Bir Kent. Anadolu Tung
Cagr'nda insan ve Jeolojik Cevre Etkilesimi
13.30 - 14.00 | Hattusha, a city shaped from the rocks. On the relation
between hwmans and their geological environment during
the Anatolian Bronze Age
Andreas SCHACHNER
Bulgaristan'daki Ust Miyosen Kesitlerinin Yiiksek
Ciziiniirliiklii Polen Analizi: Kisa Siireli Bitki Ortiisii
= ve iklim Degisikligi
'-g 14.00 - 14.20 | High-Resolution Pollen Analysis of Upper Miocene Sections
= from Bulgaria: Short-Term Vegelation and Climate
= Change
g Dimiter IVANOV
= Bultu-Zile yoresinde (Giiney Ponlidler, Tiirkiye) Eosen
~ donemine ait essiz bir lath su palinofloras:
A Unigue Freshwaler Palvnoflora of Eocene Age in The
Bultu-Zile Locality (Southern Pontides, Tiirkive)
14.20 - 14.40 | Benjamin RAYNAUD, Mehmet Serkan Akkiraz, Anais
Boura, Carina Hoorn, Paul Bolté, Leny Montheil,
Mustafa Kaya, Faruk Ocakoglu, Deniz ibilioglu, Grégoire
Mélais, K. Christopher Beard, Pauline Coster, Alexis
Licht
14.40 - 15.00 Cay - Kahve Aras1 / Tea - Coffee Break
Oturum 4 / Session 4
Oturum Baskanlar: / Session Chairs:
Giildemin DARBAS. Cagla AKGUN
Kapadokya Bolgesi Omurgah Paleontoloji
Arastirmalar:
15.00 - 15.20 | Vertebrate Paleonlology Research in the Cappadocia
Region
Ozge KAHYA PARILDAR
8
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Pagalar (Bursa) Orla Miyosen Hominoid Lokalitesi
Omurgal Faunast Rhinocerotidae (Perissodactyla) On
Bulgular:

15.20 - 15.40 | Rhinocerotidae (Perissodactyla) from The Pasalar (Bursa,
Turkey) Middle Miocene Vertebrate Fauna: Preliminary
Resulls

Giilsah Giiler, T. Tanju KAYA

Hoyiiktepe insan Popiilasyonlarmi Ge¢ Dogu Roma
ve Erken Tun¢ Cagi Donemleri Arasmdaki Besin
Ekonomisi Farkhiliklarimin  Zooarkeolojik  Acidan
incelenmesi

15.40 - 16.00 | The Investigation Of The Differences Of The Nulritional
Economies Of Hoviiktepe Human Populations Belween
Late Eastern Roma And Early Bronze Age In ‘The Aspect Of
Zooarchacology

Dilber GOCER, Giilcin ilgezdi Bertram

Evrimin Baslangici ile Adaptasyonlarimm Cesitli
Cevresel Etki ve Olgekleriyle Olasi Etkilesimleri

16.00 - 16.20 | Possible Interactions of the Beginning of Evolution and
Adaptations with Various Environmental Scales

Dursun ACAR

16.20 - 16.35 Cay - Kahve Aras1 / Tea - Coffee Break

Cuma / Friday

Degerlendirme Toplantsy / Evaluation Meeling
16.35 - 17.00 Oturum Baskanlar1 / Session Chairs
Cemal TUNOGLU, Caner KAYA OZER

PCG Genel Kurul Toplantis1 / PCG General Assembly

17.00 - 17.30 Meeting

17.30 - 20.00 Aksam Yemegi / Dinner
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With International Parlicipation

Arazi Gezileri / Field Trips

27 Eyliil / September 27, 2025

Sekili Tuz isletmeleri / Sekili Salt Processing
Gezi Lideri / 1rip Leader: Maden Miihendisi Hamza DAL
(10.00 - 11.00)

Orta Eosen - Oligosen Denizel ve Karasal Birim Gecisleri
(Biiyiikteflek. Cicekdag. Kirsehir) / Marine and 1errestrial
Unit Transitions of the Middle Eocene — Oligocene
Gezi Lideri / Trip Leader: Dr. Miijde GURSOY
(11.00 - 12.00)

Sosyal ve Kiiltiirel Geziler / Social and

Cultural Trips

Yozgat Camhk Milli Park:y / Yozgat Camiik National Park
27 Eyliil / September 27, 2025
(14.00 - 16.00)

Hattusa Antik Kenti (Bogazkale, Corum) / Haltusa Ancient
Cily
28 Eyliil / September 28, 2025
Gezi Lideri / Trip Leader: Prof. Dr. Andeas SCHACHNER
(10.00 - 13.00)

NOT: Arazi gezileri icin hareket yeri ve saatleri
toplant1 salonunda duyurulacaktir.

NOTE: The meeting point and departure times for
the field trips @ill be announced in the conference
hail.

11
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Akdeniz cevresinde Messiniyen olaylarimin kara memelilerinin dagilimina etkisi

Sen, S.!
! Muséum National d’Histoire Naturelle, Centre de Paléontologie-Paris, 5 rue Buffon, 75005 Paris, Fransa
sen@mnhn. fr

Neojen doneminde kara lizerinde ve denizlerde yasayan canlilarin dagilimini yakindan etkileyen en
onemli olaylardan biri, iklimin ve cografyanin degistigi Messiniyen krizidir. Ozellikle Akdeniz
bolgesinde etkisini gdsteren bu olay jeologlar ve paleontologlar tarafindan ancak 1970°1i yillarin baginda
belirlendi [1,2]. Messiniyen Miyosen devresinin son katidir; son yapilan hesaplamalara gére bu katin
yast 7.2-5.3 milyon yillar1 (my) arasina diiser. Hint Okyanusu ile olan baglantisinin Burdigaliyen
basinda kesilmesi ile Akdeniz Afrika ve Avrasya arasinda bir i¢gdeniz durumunda idi. Fakat bir taraftan
Atlantik okyanusu, diger taraftan da kuzeydeki Paratetis denizi ile olan baglantilar sayesinde Miyosen
devrinde Akdenizin su diizeyinde 6nemli bir degisiklik goriillmez. Fakat Messiniyen’de hizlanan
tektonizma ozellikle bat1 ve kuzeyde yeni siradaglar olusturur, Akdenizin diger denizlerle devamli
baglantilan1 kesilir ve kapali bir deniz durumuna diiser. Buharlasma oraninin artmasi ile de deniz
seviyesinde de al¢almanin ve evaporit (tuz, jips, karbonat) birikiminin oldugu bir dénem 5.97-5.33 my
aras1 devam eder [3]. Ge¢ Miyosen’de Akdeniz bolgesi, Pliyosen’in ve gilinlimiiziin 1liman ikliminden
daha yiiksek sicaklikta subtropikal bir iklime sahipti. Bir taraftan asir1 buharlagsma ile deniz seviyesinin
diismesi, diger taraftan da Messiniyen katindaki tektonik canlanma nedeniyle Afrika ve Avrasya
arasinda yeni kopriiler olusur. Bu yeni cografik konum da bir¢ok karasal memeli grubunun dagilimin
etkiler.

Messiniyen katinda Afrika’y1 Avrasya’ya baglayan ii¢ koprii vardir. Bunlardan en batida olan1 Kuzey-
Bat1 Afrika ile Iberia yarmmadasi arasindaki baglanti. Ikinci koprii Kuzey Afrika-italya yarimadasi
baglantis1 ve en genis gecis yolu ise Burdigaliyen’den beri var olan Yakindogu baglantisi, yani
Tirkiye’nin de i¢inde bulundugu bolge.

Iklim ve cografya degisimleri karasal memelilerin dagilimmi ve evrimini etkileyen en &nemli
unsurlardir. Ornegin Messiniyen dncesi yalnizca Afrika’da yasayan suaygirlari, develer, yer domuzlari,
baz: filler (Anancus) ve birgok kemirgen gruplar1 Iberya yarimadasina, italya’ya ve Yakindogu’ya
yayilirlar [4,5]. Sunu belirtmek gerekir ki, Yakindogu’da Messiniyen memeli faunalar1 hakkinda bilgiler
yetersizdir; bu nedenle Messiniyen’de hangi Afrikali memelilerin bu bdlgeye go¢ ettigini belirtmeye
olanak veremez. Diger taraftan, Miyosen’de yalmzca Avrasya’da bilinen bir¢cok kemirgen gruplari,
tavsangiller, baz1 etoburlar (6rnegin Canidae ailesi) Kuzey ve Dogu Afrika’ya gecer, bu bolgelerde
bugiin de yasamakta olan g¢akal, tilki, kinali vahsi kdpek ve rakun kopegi gibi tiirler Messiniyen
doneminde Avrasya’dan Afrika’ya gegen etoburlardan tiiremistir. Bir bagka deyisle, Messiniyen’de ki
iklim ve cografya degisiklikleri Ge¢ Miyosen devrinin subtropikal ikliminde sakince yasayan kara
memelilerinin dagilim alanlarini degistirir ve yeni bir evrimsel siireci tetikler. Pliyosen devreyi baslatan
transgresyon ise Afrika-Avrasya arasinda kara memelilerinin gé¢lerine engeller yaratarak Messiniyen
dagilimlarina son verir.

Anahtar Kelimeler: Messiniyen, Akdeniz, Memeliler, Dagilim

Kaynaklar:

[1] Hsii, K. J. (1972). Origin of saline giants: a critical review after the discovery of the Mediterranean evaporite.
Earth-Science Reviews, 8(4), 371-396.

[2] Hsii, K. J., Ryan, W. B. & Cita, M. B. (1973). Late Miocene desiccation of the Mediterrancan. Nature,
242(5395), 240-244.

[3] Roveri, M., Lugli, S. & Manzi, V. (2025). The Desiccation and Catastrophic Refilling of the Mediterranean:
50 Years of Facts, Hypotheses, and Myths Around the Messinian Salinity Crisis. Annual Review of Marine
Science, 17, 485-509.

[4] Garcia-Alix, A., Minwer-Barakat, R., Martin Suarez, E., Freudenthal, M., Aguirre, J. & Kaya, F. (2016).
Updating the Europe—Africa small mammal exchange during the late Messinian. Journal of Biogeography, 43(7),
1336-1348.

[5] Colombero, S., Angelone, C., Bonelli, E., Carnevale, G., Cavallo, O., Delfino, M. & Repetto, G. (2014). The
upper Messinian assemblages of fossil vertebrate remains of Verduno (NW Italy): Another brick for a latest
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Miocene bridge across the Mediterranean. Neues Jahrbuch fiir Geologie und Paldontologie-Abhandlungen, 272(3),
287-324
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Impact of Messinian events on the distribution of land mammals around

the Mediterranean

Sen, S.!
! Muséum National d’Histoire Naturelle, Centre de Paléontologie-Paris, 5 rue Buffon, 75005 Paris, Fransa
sen@mnhn.fr

One of the most important events that closely affected the distribution of land and sea animals during
the Neogene was the Messinian crisis. This event, which was particularly effective in the Mediterranean
region, was recognized by geologists and paleontologists only in the early 1970s [1,2]. The Messinian
is the last stage of the Miocene period; according to the latest datings, it falls between 7.2-5.3 million
years (my). The break of its connection with the Indian Ocean at the beginning of the Burdigalian
transformed the Mediterranean in an inland sea between Africa and Eurasia. However, thanks to its
connections with the Atlantic Ocean in the west and the Paratethys Sea in the north, no significant
change was seen in the water level of the Mediterranean during the Miocene period. However, the latest
Miocene tectonic regeneration formed new mountain ranges, especially in the west and north, and the
Mediterranean was cut off from its continuous connections with other seas, and it became a closed sea.
A period of sea level decrease and evaporite (salt, gypsum, carbonate) deposition continued between
5.97-5.33 Ma [3]. During the Late Miocene, the Mediterranean region had a subtropical climate with
higher temperatures than the temperate climate of the Pliocene and today. Due to excessive evaporation
and sea level drop on the one hand, and on the other hand, due to tectonic revival, new bridges were
formed between Africa and Eurasia. This new geography affected the distribution of many terrestrial
mammals.

There were three bridges connecting Africa to Eurasia during the Messinian. The westernmost of these
is the connection between North-West Africa and the Iberian peninsula. The second bridge is the
connection between North Africa and the Italian peninsula. The widest connection between Eurasia and
Africa is the Near East (including Tiirkiye), which has existed since the Burdigalian.

Climate and geographic changes are the most important factors affecting the distribution and evolution
of terrestrial mammals. For example, hippos, camels, aardvarks, some elephants (4nancus) and many
rodent groups that lived only in Africa before the Messinian spread into the Iberian Peninsula, Italy and
the Near East [4,5]. It should be noted that information about the Messinian mammal fauna in the Near
East is insufficient; therefore, it is not possible to determine which African mammals migrated to this
region during the Messinian. On the other hand, many rodent groups, rabbits, and some carnivores (such
as the Canidae family) known only in Eurasia during the Miocene passed to North and East Africa, and
species such as jackals, foxes, wild dogs and raccoon dogs that some still live in these regions are derived
from carnivores that passed from Eurasia to Africa during the Messinian stage. In other words, the
climate and geography changes during the Messinian modified the distribution areas of some land
mammals that lived peacefully in the subtropical climate of the Late Miocene period and triggered a
new evolutionary process. The transgression that started the Pliocene period created obstacles to the
migration of land mammals between Africa and Eurasia and put an end to the Messinian distributions.
Keywords: Messinian, Mediterranean, Mammals, Distribution.
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[1] Hsii, K. J. (1972). Origin of saline giants: a critical review after the discovery of the Mediterranean evaporite.
Earth-Science Reviews, 8(4), 371-396.

[2] Hsii, K. J., Ryan, W. B. & Cita, M. B. (1973). Late Miocene desiccation of the Mediterranean. Nature,
242(5395), 240-244.

[3] Roveri, M., Lugli, S. & Manzi, V. (2025). The Desiccation and Catastrophic Refilling of the Mediterranean:
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Hadean

Tunoglu, C.!
'Hacettepe Universitesi, Jeoloji Miih. Bol. Emekli Ogretim Uyesi tunay@hacettepe.edu.tr

Hadean donemi (Uluslararas1 Stratigrafi komitesi, 2017) Diinya zamam olan Kriptozoyik ya da
Prekambriyen doneminin ilk boliimiinii (Eon) olusturur ve yerkiirenin olusumunun 4.6 ile 3.8 milyar yil
araligmi, yani 800.000 milyon yillik zaman, ilk yerkabugunun olustugu dénemi tanimlar [1]. ilksel
Diinya’nin olusumu ve Theia adl1 gezegenle carpigsmasi sonucu olugan Ay ve etkileri bu sunu igerisinde
verilmeye ¢alisgilmistir. Etimolojik olarak Yunan mitolojisinde oOliiler diyari, yeraltt Diinyasina
hiikmeden tanriy1 ifade eder.

Hadean donemi Jack Hills zirkonlar1 (ZrSiOs) lizerinde yapilan c¢aligmalar ve bu c¢alismalara bagh
cikarimlar bu konuyla ilgili olarak kullanilmaya ¢alisilmistir. Bilinen en eski kayag yaklasik 4 Ga/Milyar
yil yasinda ve daha geng tortular igerisine katilmuis birkag mineral zirkon taneleri ise 4.27 Ga/Milyar yila
kadar yaslandirilmistir [2]. Ayrica Hadean donemi sonunda olan ve Hadean-Archean olas1 sinir1 oldugu
kabul edilen Ge¢ Meteor Bombardimani (LHB) ve etkileri ve bunun kanitlariyla ilgili bilgi ve verilere
de yer verilmistir [3].

Evren’in olusumu yaklasik 15 milyar yil iken, Diinya’nin jeolojik yasi, yaklasik 4.6 milyar yildir ve
gezegen lizerinde insansi varlik olarak, hatta primatlarin da atasi olarak giinlimiizden ancak 10 milyon
yil dnce, ge¢ Miyosen doneminde ortaya ¢ikabilmistir.

Hidrojen, karbon, oksijen, azot, kiikiirt ve fosfor gibi elementlerin bulunmasi gerekliligi, Diinyamizdaki
kadar evrendeki gezegenler i¢in de yasamin On kosullart arasindadir. Bu elementlerden hidrojen
disindakiler evrenin ve diinyamizin evriminin ilk zamanlarinda heniiz var olmamuistir.

Hadean doneminde CO; kaynakli sera gazi etkisi goriliir. Donem sonuna dogru iklimde buzullagsma
etkisiyle sogumalar gozlenir [4].

Anahtar Kelimeler: Hadean, Jack Hills Zirkon, LHB

Kaynaklar:

[1] Goldblatt, C., Zahnle, K.J., Sleep, N.H., Nisbet, E.G. (2010). The Eons of Chaos and Hades, Solid Earth, 1,1-
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[2] Tarduno, J.A., Cottrell, R.D., Davis, W.J., Nimmo, F., Bono R.K. (2015). A Hadean to Paleoarchean
Geodynamo Recorded by Single Zircon Crystals. Science, 6247, 521-524.

[3] Grimm, R.E. ve Marchi, S. (2018). Direct Thermal Effects of the Hadean Bombardment did not Limit Early
Subsurface Habitability, Earth and Planetary Science Letters, 485,1-8.

[4] Trail, D., Watson, E.B., Tailby N.D. (2001). The Oxidation State of Hadean Magmas and Implications for
Early Earth’s Atmosphere, Nature, 480, 1-6.
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Hadean

Tunoglu, C.!
"Hacettepe University, Geological Engineering Dept., Retired Lecturer and Researcher, tunay@hacettepe.edu.tr

The Hadean period (International Committee on Stratigraphy, 2017) constitutes the first part (Eon) of
the Cryptozoic or Precambrian period, which is the time of the Earth, and defines the period between
4.6 and 3.8 billion years of the formation of the Earth, that is, 800,000 million years, the period when
the first crust was formed [1]. The formation of the primitive Earth and the Moon that was formed as a
result of its collision with the planet Theia and its effects have been tried to be given in this presentation.
Etymologically, it refers to the god who rules the underworld, the land of the dead in Greek mythology.
The studies conducted on the Jack Hills zircons (ZrSiO4) of the Hadean period and the inferences based
on these studies have been tried to be used in this regard. The oldest known rock is about 4 Ga/Billion
years old, and a few mineral zircon grains included in younger sediments have been dated to 4.27
Ga/Billion years old [2]. In addition, information and data regarding the Late Meteor Bombardment
(LHB), which occurred at the end of the Hadean period and is accepted as the possible Hadean-Archean
boundary, and its effects and evidence are also included [3].

While the formation of the universe is about 15 billion years old, the geological age of the Earth is about
4.6 billion years, and humanoid beings, even the ancestors of primates, emerged on the planet only 10
million years ago, in the late Miocene period.

The necessity of the existence of elements such as hydrogen, carbon, oxygen, nitrogen, sulfur and
phosphorus are among the prerequisites for life on planets in the universe as well as on our Earth. Of
these elements, none other than hydrogen have yet existed in the early times of the evolution of the
universe and our world.

The greenhouse gas effect originating from CO; is seen in the Hadean period. Towards the end of the
period, cooling is observed in the climate due to glaciation [4].

Key words: Hadean, Jack Hills Zircon, LHB
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Asya, Avrupa ve Afrika arasindaki biyocografik kale olan Balkanatolia takimadalarinin

Paleojen evrimi

Licht, A.!, Ogakoglu, F.2, Raynaud, B.?, Botté, P.!, Montheil, L.!, Akkiraz, M. S.%, Kaya, M., Boura,
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Eosen doneminde memelilerin Avrasya’daki dagilimi, daha 6nce tanimlanmamis bir biyocografik bolge
olan Balkanatolia’y1 ortaya koymaktadir. Bu bolge, Neotetis kiyis1 boyunca Balkanlar’dan Kafkasya’ya
kadar uzanmakta olup, erken ve orta Eosen sirasinda Bati1 Avrupa ile Orta Dogu’daki Kimmeriyen kara
parcalar1 arasinda yari-siirekli bir kara seridi olusturmus ve endemik bir biyocografik bolge olarak islev
gormiistiir. Bu calisma, paleontolojik, paleockolojik ve paleocografi verileri bir araya getirerek
Balkanatolia’nin ortaya ¢ikigini, zirve donemini ve nihai dagilma siirecini, 6zellikle Anadolu fosil
kayitlari 15181nda izlemeye olanak vermektedir.

Paleosen boyunca ve Eosen’in biiylik bir boliimiinde, Balkanatolia ¢evresindeki kara pargalarindan
kalic1 deniz gegitleriyle izole kalmis, zaman zaman kismi deniz istilalar ve kara olusumlari yasamstir.
Fosil bulgular1, bdlgeye birden fazla memeli go¢ dalgasini belgelemektedir: ilk olarak geg Paleosen ve
erken Eosen doneminde Bati Avrupa ve Afrika’dan, daha sonra ise Eosen ilerledik¢e Asya kokenli
tiirlerin baskin hale geldigi gogler yasanmustir.

Balkanatolia, ge¢ Lutesiyen ile erken Bartoniyen donemleri arasinda siirekli bir kara parcasi haline
gelerek, Asya memelilerinin biiylik capli bir sekilde bolgeye gociinii miimkiin kilmis ve endemik
evresinin sonunu isaret etmistir. Bu biyocografik ge¢is, Kafkasya’da kara baglantilarinin artmasi ve
tropikal iklimden iliman, belirgin mevsimsel iklim kosullarina gegisle ayn1 zamana denk gelmistir.
Balkanatolia’nin bu alisilmadik paleocografik ve paleoiklimsel ge¢misi biiylik biyocografik alanlarin
kesisim noktasinda yer almasi nedeniyle giiniimiiz Wallacea bdlgesini (Sundaland, Sulawesi ve
Avustralya-Papua selfi arasindaki takimadalar) andirmaktadir ve onu uzun zaman dilimlerinde ada
biyotalarinin evrimini incelemek i¢in essiz bir 6rnek haline getirmektedir.

Anahtar kelimeler: Balkanatolia, Eosen, Biyocografya, Paleoiklim, Paleocografya
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Paleogene evolution of the Balkanatolian archipelago, the biogeographic holding pen
between Asia, Europe and Africa
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The Eocene distribution of mammals across Eurasia reveals a previously unrecognized biogeographic
province-Balkanatolia-which extended along the Neotethyan margin from the Balkans to the Caucasus.
During the early and middle Eocene, Balkanatolia formed a semi-continuous strip of land situated
between Western Europe and the Cimmerian terranes of the Middle East, functioning as an endemic
biogeographic zone. In this presentation, we synthesize paleontological, paleoenvironmental, and
paleogeographical evidence to trace the emergence, peak, and eventual dissolution of Balkanatolia, with
particular emphasis on the Anatolian record.

Throughout the Paleocene and much of the Eocene, Balkanatolia remained isolated from surrounding
landmasses by persistent seaways and underwent repeated episodes of partial inundation and emersion.
Fossil evidence documents multiple waves of mammalian dispersal into the region-initially from
Western Europe and Africa during the latest Paleocene and Early Eocene, followed by increasingly
dominant Asian influences later in the Eocene. Balkanatolia emerged as a continuous landmass during
the latest Lutetian to earliest Bartonian, enabling a large-scale influx of Asian mammals and signaling
the end of its endemic phase. This transition coincided with enhanced land connectivity in the Caucasus
region and a shift from tropical to temperate, highly seasonal environments. This unusual
paleogeographic and paleoclimatic history at crossroads of much bigger biogeographic realms recalls
modern Wallacea (the archipelago between Sundaland, Sulawesi, and the Australia-Papua shelf) and
makes Balkanatolia unique for studying Island biotas during a long-time span.

Keywords: Balkanatolia, Eocene, Biogeography, Paleoclimate, Paleogeography
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Trakya Havzasi’ndan (Kuzeybati Tiirkiye) Cesitli Eosen mikromorfik brachiopodlar
Dulai, A.", Ozcan, E2 ve Less, Gy.?
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Eosen donemi brachiopodlar1 Bat1 ve Orta Avrupa’da iyi bilinir, ancak Dogu Avrupa ve Asya’daki
kayitlarimiz sinirlidir. Konuyla ilgili tek ayrintili tanimlama Zelinskaya tarafindan yapilmis olup, birkag
kisa makaleden sonra Ukrayna’nin Paleojen brachiopodlari iizerine kiigiik bir monografi yayimlamustir.
Yakin zamanda Bitner ve Miiller tarafindan Ukrayna’dan bir bagka ¢alisma daha yayimlanmustir.
Tiirkiye’deki Eosen brachiopod kayitlar1 oldukg¢a nadirdir (6rnegin d’Archiac), ve Trakya Havzasi’nin
brachiopod faunasi simdiye kadar bilinmemektedir.

Bu ¢alismada, Kuzeybati Tiirkiye’de genis alanlarda ylizeylenen Eosen sig denizel birimlerinden
toplanan brachiopodlar incelenmistir. incelenen faunanin énemli bir béliimii, geg Prof. Dr. Ercan Ozcan
ve Gyorgy Less tarafindan toplanan orneklerden olusmaktadir. Bu arastirmacilar daha 6nce biiylik
foraminiferleri incelemis ve bu birimler igin bir biyostratigrafik ger¢eve olusturmuslardi. Daha sonra,
baz1 onemli kesitler (6rnegin Samlar, Gizliliman ve Derekdy) tabaka tabaka brachiopod ornekleri
alinarak yeniden 6rneklenmistir. Incelenen kesitlerin bir kismi Trakya Havzasi’nin kuzeyinde (Samlar,
Akoren, Kirklareli, Catalca, Karabarun, Hacimasli), diger kismu ise giineyinde (Tayfur, Besyol, Miirefte,
Gizliliman, Derekdy) yer almaktadir.

Incelenen mikromorfik brachiopodlar, havzanin giineyinde Ypresiyen, iist Liitesiyen ve alt Bartoniyen
orneklerinden; kuzeyde ise iist Bartoniyen ile iist Priaboniyen katmanlarindan elde edilmistir. Boylece
Trakya Havzasi’nin neredeyse tiim Eosen istifinden 6rnekler elde edilmis, ancak 6rnek sayilari oldukga
dengesiz olmustur. Cogu Ornek (dolayisiyla brachiopodlarm biiyiik kismi) Bartoniyen yash
¢okeltilerden gelmekte; iist Liitesiyen ve iist Priaboniyen 6rnekleri daha az, Ypresiyen ise oldukga sinirli
sayida temsil edilmektedir.

Toplamda 2.200 adet 6rnek ayrilmis olup, bunlar 22 brachiopod tiiriinii temsil etmektedir. En yaygin
tiirler Lacazella mediterranea, Terebratulina tenuistriata ve Orthothyris pectinoides’tir. Ancak en fazla
tiir gesitliligi Argyrotheca cinsinde goriilmekte olup, bu cins 7 farkl: tiirle temsil edilmektedir. Daha az
bollukta bulunan diger cinsler Novocrania, Rugia, Bronnothyris, Joania, Platidia ve muhtemelen
Minutella?’dir. Incelenen brachiopod materyali bazi yeni tiirleri de igermektedir (Rugia n. sp.,
Minutella? n. sp.). Gok¢eada’daki Gizliliman kesitinin iist Liitesiyen ve alt Bartoniyen katmanlarinda,
dis ve i¢ morfolojik 6zelliklerine dayanarak Megathyrididae familyasina ait iki yeni tiir igeren yeni bir
cinse ait ornekler bulunmustur. Cok sayida ornek ve lokaliteye ragmen, hi¢bir rhynchonellide veya
bliylik terebratulide bireyine rastlanmamustir.

Stratigrafik acidan Lacazella, Argyrotheca ve yeni tanmimlanan Megathyrididae n. gen. st Liitesiyen
seviyelerinde esit derecede dnemlidir. Alt Bartoniyen 6rneklerde Lacazella baskin olup, Argyrotheca ve
Orthothyris de yaygindir. Lacazella, list Bartoniyen seviyelerinde ¢ok daha az bulunurken, bu
seviyelerde baskin brachiopod Terebratulina’dir; bu tiir daha eski seviyelerde neredeyse hi¢ yoktur. Ust
Bartoniyen’de Argyrotheca ve Joania da dnemli oranlarda temsil edilir. Sinirli Priaboniyen 6rneklerinde
ise Lacazella, Orthothyris ve Terebratulina esit derecede yaygindir.

Anahtar Kelimeler: Brachiopoda, Eosen, yeni taksonlar, Trakya Havzasi
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Diverse Eocene micromorphic brachiopods from the Thrace Basin (NW Turkey)
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Eocene brachiopods are well-known from Western and Central Europe, but we have limited data from
Eastern Europe and Asia. The only detailed description was published by Zelinskaya, who — after several
smaller papers — published a small monograph on the Paleogene brachiopods of Ukraine. Recently
another paper was published from Ukraine by Bitner and Miiller. The Eocene brachiopod records from
Turkey are very rare (e.g., d’Archiac), and the brachiopod fauna of the Thrace Basin is unknown.

We have studied the brachiopods from the Eocene shallow marine units cropping out widely in the
Thrace Basin in NW Turkey. A significant part of the studied fauna is from the samples collected by
late Ercan Ozcan and Gyorgy Less, who studied the larger foraminifers and also established a
biostratigraphic framework for these units. Later, some of the most important sections (e.g., Samlar,
Gizliliman and Derekdy) were sampled bed-by-bed for brachiopods. Some of the studied sections are
located at the northern part (Samlar, Akoren, Kirklareli, Catalca, Karabarun, Hacimasli), while others
are located at the southern part (Tayfur, Besyol, Miirefte, Gizliliman, Derekody) of the Thrace Basin.
The studied micromorphic brachiopods are derived from Ypresian, upper Lutetian and lower Bartonian
samples from the southern part, while they are from upper Bartonian to upper Priabonian layers in the
northern area. We have coverage of nearly the whole Eocene of the Thrace Basin, although the sample
sizes are very uneven. Most samples (and therefore most brachiopods) are from the Bartonian sediments,
upper Lutetian and upper Priabonian materials are less numerous, while the Ypresian is very limited.
Altogether 2.200 specimens were separated, which represent 22 brachiopod species. Most common
species are Lacazella mediterranea, Terebratulina tenuistriata and Orthothyris pectinoides, but the most
diverse is the genus Argyrotheca, which is represented by 7 different species. Several other genera occur
less abundantly (Novocrania, Rugia, Bronnothyris, Joania, Platidia, and Minutella?). The studied
brachiopod material has yielded some new species (Rugia n. sp., Minutella? n. sp.). The upper Lutetian
and lower Bartonian layers of the Gizliliman section (Gokgeada Island) contain relatively numerous
representatives of two new species of a new genus, which belong to the family Megathyrididae, on the
basis of external and internal morphological characters. In spite of the several studied localities and
many checked samples, no rhynchonellides or large terebratulides were found.

Stratigraphically, Lacazella, Argyrotheca and Megathyrididae n. gen. are equally important in the upper
Lutetian. The lower Bartonian samples are dominated by cementing Lacazella, but Argyrotheca and
Orthothyris are also common. Lacazella is much less significant in upper Bartonian and the dominant
brachiopod is Terebratulina, which was nearly absent in the older layers. Argyrotheca, and Joania are
also significant in upper Bartonian. Lacazella, Orthothyris and Terebratulina are equally important in
the limited Priabonian samples.

Keywords: Brachiopoda, Eocene, new taxa, Thrace Basin
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Biyoerozyon Ile Eski Kiy1 Cizgilerinin Belirlenmesi (Canakkale, Tiirkiye)
Demircan, H.!
'MTA Genel Miidiirliigii, Jeoloji Etiitleri Dairei (MTA), 06520, Ankara, Tiirkiye, asmin68@yahoo.com.tr

Biyoerozyon, genellikle s1§ deniz ortaminda yasayan organizmalarin sert zeminlerde olugturduklarn
biyojenik erozyon yapilaridir. Bu ¢alismada, Marmara Denizi'nin giineyinde Canakkale Bogazinin GB
kiyilarinda yiizeyleyen Holosen yash denizel teras ¢okellerindeki (Marmara Formasyonu) organizma
kabuklar1 iizerinde tamimlanan biyoerozyon yapilarmin kiy1 ¢izgisinin belirlenmesinde Onemi
calisilmustir.

Genellikle kiy1 fasiyeslerini olusturan gevsek tutturulmus karbonathi kumtaslari, ostrea banklar1 ve
yalitaglarindan olusan Marmara Formasyonu denizel teras ¢okelleri iginde gastropod (O. simplex, O.
paraboloides, Oichnus isp.), bivalv (G. torpido, Gastrochaenolites isp.), halkal solucan (C. faeniola,
Caulostrepsis isp., M. decipiens M. sulcans, Maeandropolydora isp.,) ekinid-deniz kestanelerinin (cf.
Circolites isp.), phoronids-kirpik dokunaclari tagiyan bir yapiya sahip olan solucanimsi deniz hayvanlari
(Conchotrema isp.), siingerler (E. cf. goniodes, E. geometrica, E. laquea, E. ovula, Entobia cf. solaris,
Entobia 1isp.), acrothoracian kiskaglilarinin (Rogerella isp.) ve kiiciik solucanlarm olusturdugu
(Trypanites isp.) 20 iknotakson cins ve tiirleri tanimlanmustur.

Cogunlukla biyolojik olarak aginmig biyoklastlarin olusturdugu denizel teras ¢okelleri i¢inde tanimlanan
bu iknotaksalar tipik olarak litoral, yliksek enerjili, cogunlukla 10 m' ye kadar derinliklerde ve diisiik
sedimantasyon hizi altinda olusan FEntobia iknofasiyesini isaret eder. Belirlenen bu iknofasiyes
toplulugu, Canakkale Bogazinin her iki tarafindaki kiy1 bélgelerinin tektonik olarak yiikselmeye maruz
kaldiginm1 ve Holosen sirasinda 6nemli gevresel degisikliklerden etkilendigini gostermektedir.

Anahtar Kkelimeler: Biyoerosion, Kiy1 oynamalari, Enfobia iknofasiyesi, Turkiye.
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Determination of the Paleoshorelines with Bioerosion (Canakkale, Turkey)
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Bioerosion is a common process formed by living organisms in hard substrates, mainly in shallow
marine environments. In this study, bioerosion structures produced in mollusc shells accumulated in
Holocene marine terrace deposits are presented. These deposits belong to the Marmara Formation and
crop out on the SW coast of the Dardanelle Strait between the Marmara and Mediterranean seas.
Twenty ichnotaxon genera and species, including gastropods (O. simplex, O. paraboloides, Oichnus
isp.), bivalves (G. torpido, Gastrochaenolites isp.), annelids (C. taeniola, Caulostrepsis isp., M.
decipiens M. sulcans, Maeandropolydora isp.,), echinids kestanelerinin (cf. Circolites isp.), phoronids-
worm-like marine animals with tentacles-(Conchotrema isp.), sponges (E. cf. goniodes, E. geometrica,
E. laquea, E. ovula, Entobia cf. solaris, Entobia isp.), acrothoracian claws (Rogerella isp.) and small
worms (Trypanites isp.) were identified from the marine terrace sediments of the Marmara Formation,
which generally consists of lithified calcareous sandstones rich in oyster shells (e.g., Ostrea edulis, O.
patagonica), ostrea banks and beachrocks representing coastal facies.

These ichnotaxa refer to the Entobia ichnofacies, typical of littoral, high energetic, mainly depths up 10
m, and under low sedimentation rate. The marine terraces and their sediments with bioeroded bioclasts
show that the coastal areas on both sides of the Dardanelles Strait was subjected to tectonic uplift and
was influenced by significant environmental changes during the Holocene.

Keywords: Bioerosion, Sea-level change, Enfobia Ichnofacies, Turkey.
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Cankiri-Corum Havzasi Orta Eosen Yash Kocacay Formasyonu Mollusk Faunasi ve

Biyostratigrafisi
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Bu ¢alisma, Orta Anadolu’nun kalinlik ve yiizélglimii bakimindan en 6nemli havzalarindan biri olan
Cankiri-Corum Havzasi’nda, orta Eosen yasli Kocagay Formasyonu’na ait birimlerin Mollusk
(Gastropoda ve Bivalvia) faunasinin sistematigini ve biyostratigrafisini ortaya koymayi
amaclamaktadir. Mollusk faunasimin yan1 sira diger fosil gruplaria da deginilmeye ¢aligilmistir.
Corum Bayat ve Sungurlu, Kirikkale Sulakyurt ve Kirsehir Cigekdagi olmak {izere dort alt alanda arazi
caligmalart gergeklestirilmistir. Formasyonda Gastropoda sinifina ait 1 cins ve 34 tiir, Bivalvia sinifina
ait ait 1 cins ve 25 tiir teshis edilmistir. Mollusklarin diginda Foraminifera subesine ait 4 tiir, Annelida
subesine ait 1 tiir, Cnidaria subesine ait 1 tiir, Artropoda subesine ait 2 tiir, Bryozoa subesine ait 1 tiir ve
Echonoidea sinifina ait 3 tiir olmak iizere toplam 73 tiir ve cins tayini yapilmustir.

Faunanin paleocografik ve stratigrafik yayilimi incelendiginde Kocagay Formasyonu’nun Liitesiyen-
Bartoniyen c¢aglarinda ¢okeliminin gergeklestigi sonucuna varilmistir. Tamimlanan faunanin
paleoekolojik dzellikleri formasyonun kuzey kesimde deltaik, sig denizel; ortada lagiiner, s1g denizel ve
giineyde s1g denizel 6zellikte oldugu tespit edilmistir. Calisilan alanlarda Ostrea roncaensis, Velates
perversus, Miltha gigantea ve Pycnodonte gigantica Bolluk biyozonlar ile Ostrea roncaensis ve
Campanile incomptum, Pycnodonte gigantica ve Crassatella gigantica, Amauropsella spirata ve
Globularia sigaretina Topluluk biyozonlar1 tanimlanmigtir.

Anahtar Kelimeler: Cankiri-Corum Havzasi, orta Eosen, Paleontoloji, Stratigrafi, Gastropoda,
Bivalvia.
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Biostratigraphy and Systematic of the Mollusc Fauna (Gastropoda, Bivalvia) of middle
Eocene Kocacay Formation Cankiri-Corum Basin
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This study aims to reveal the systematic and biostratigraphy of the Mollusca (Gastropoda and Bivalvia)
fauna of units belonging to the middle Eocene aged Kocagay Formation in the Cankiri-Corum Basin,
which is one of the important basins of Central Anatolia. In addition to the mollusc fauna, other fossil
groups were also discussed.

Field studies were carried out in four sub-areas, namely Corum Bayat and Sungurlu, Kirikkale Sulakyurt
and Kirsehir Cicekdagi. In the formation, a genus and 34 species belonging to the Gastropoda class, a
genus and 25 species belonging to the Bivalvia class were identified. Apart from mollusks, a total of 73
species and genera were identified, including 4 species belonging to the Foraminifera phylum, a species
belonging to the Annelida phylum, a species belonging to the Cnidaria phylum, 2 species belonging to
the Arthropoda phylum, a species belonging to the Bryozoa phyllum and 3 species belonging to the
Echonoidea class.

The investigation of the paleogeographic and stratigraphic distribution of the fauna, it is concluded that
the sedimentation of the Kocagay Formation in the Lutetian-Bartonian stages Paleoecological
characteristics of the identified fauna, the formation are deltaic shallow marine in the northern part,
lagoon and shallow marine in the middle, and shallow marine in the south of the basin. In the studied
areas Ostrea roncaensis, Velates perversus, Miltha gigantea and Pycnodonte gigantica Abundance
Biozones and Ostrea roncaensis and Campanile incomptum, Pycnodonte gigantica and Crassatella
gigantica, Amauropsella spirata and Globularia sigaretina Community Biozones have been identified.
Keywords: Cankiri-Corum Basin, middle Eocene, Paleontology, Stratigraphy, Gastropoda, Bivalvia.
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Messiniyen Tuzluluk Krizi Siirecinde Ekosistem Degisimlerinin Molekiiler Fosillerle
Izlenmesi

Darbas, G.!, Dogrul Selver, A.2
! Kahramanmaras Siitcii imam Universitesi, Miihendislik ve Mimarlik Fakiiltesi, Jeoloji Miihendisligi Bolimii,
Kahramanmarag, guldemin@ksu.edu.tr

Biyobelirtecler, arke veya bazi bakteriler tarafindan iiretilen, sediment, kayac ya da fosillerde bulunan
molekiiler organik kalintilardir. Sedimentler i¢inde uzun siire korunabildigi ve bilinen canli gruplarina
ait olmalar1 nedeniyle, 2000’li yillardan beri biyolojik ve ekolojik siireclerin anlasilmasi ya da
izlenmesinde kullanilmaktadirlar.

Ekolojik parametrelerin izlenmesinde en ¢ok kullanilan biyobelirte¢ GDGT (glycerol dialkyl glycerol
tetraethers) olarak bilinen karmasik lipit molekiillerdir. Bunlar hiicre zarlarinin yapisinda bulunur ve
sedimentlerde uzun jeolojik zamanlar boyunca korunabilirler. GDGT ler yillik ortalama hava sicakligi,
ylizey suyu sicakligi, toprak pH’1 ve sularin tuzluluk degerlerinin degisimlerine duyarlidirlar, dolayisiyla
GDGT’ler ekolojik degisimlerin anlasilmasinda degerli veriler saglarlar. Kisaca, GDGT’ler eski deniz
ya da gdlerin yiizey suyu sicakliginin, ortalama hava sicakliklilarinin, toprak pH’inin belirlenmesinde
ve tuzluluk degerlerinin tahmin edilmesinde yararli bilgiler verebilmektedirler.

Messiniyen Tuzluluk Krizi, 5.96 MY ile 5.33 MY arasinda meydana gelen biiyiik bir paleoosinografik
olaydir. Kriz sirasinda Akdeniz kademeli olarak kurumus, tuzlu goller, batakliklar ve izole havzalar
meydana gelmis, hipersalin kosullar olusmustur. Bu ¢alismada Tuzluluk Krizi sirasinda meydana gelen
ckolojik degisiklerinin anlasilmasinda GDGT’lerin ne 6l¢iide yararli olacagi 6rneklerle agiklanmaya
calisilacaktir.

Anahtar Kelimeler: Biyobelirteg, GDGT, Messiniyen Tuzluluk Krizi, Ekolojik kosullar
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Monitoring Ecosystem Changes During the Messinian Salinity Crisis with Molecular
Fossils

Darbas, G.!, Dogrul Selver, A.2
! Kahramanmaras Siit¢ii Imam University, Faculty of Engineering and Architecture, Department of Geological
Engineering, Kahramanmaras, guldemin@ksu.edu.tr

Biomarkers are molecular organic residues produced by archaea or some bacteria and found in
sediments, rocks or fossils. Because they can be preserved for long periods in sediments and are
associated with known living groups, they have been used since the 2000s to understand and monitor
biological and ecological processes.

The most commonly used biomarkers for tracking ecological parameters are complex lipid molecules
known as GDGTs (glycerol dialkyl glycerol tetraethers). These molecules are components of cell
membranes and can be preserved in sediments over long geological timescales. GDGTs are sensitive to
changes in mean annual air temperature, surface water temperature, soil pH, and salinity levels.
Therefore, they provide valuable data for understanding ecological changes. In short, GDGTSs can offer
useful information for reconstructing past surface water temperatures of ancient seas or lakes, mean air
temperatures, soil pH, and for estimating salinity values.

The Messinian Salinity Crisis was a major paleoceanographic event that occurred between 5.96 and 5.33
million years ago. During this period, the Mediterranean Sea gradually dried up, forming salt lakes,
marshes, and isolated basins, and creating hypersaline conditions. This study aims to demonstrate the
utility of GDGTs in reconstructing the ecological changes that took place during the Salinity Crisis.
Keywords: Biomarker, GDGT, Messinian Salinity Crisis, Ecological Conditions
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Yerel Tehditlerin Mercanlar ve Mercanlarla iliskili Tiirler Uzerine Etkilerini
Ekoturizm Acisindan Anlamak: Thailand (GD Asya) izlenimleri

Taraf, F.!
! Ingaat Sektorii, ftaraf38@gmail.com

Saglikli bir deniz ekosistemi i¢in hayati 6neme sahip olan mercan resifleri hem kiiresel iklim
degisikliginden hem de yerel tehditlerden kaynaklanan etkilere karsi olduk¢a hassastir. Mercan
resiflerini tehdit eden baslica yerel tehditleri; turizm, kiy1 seridi gelisimi ve tortullagsmasi, deniz suyu
kirliligi ve gecim kaynagi olarak genel cercevede dort baglik altinda toplamak miimkiindiir. Son yiizyilda
turizmin biiylimesi nedeniyle yerel tehditler hem siklik hem de yogunluk bakimindan artmistir. Bu
durum mercanlar1 ve mercanlarla iligkili pek ¢ok tiirli yok olma tehlikesiyle karsi karsiya birakmustir.
Bu nedenle; mercan resiflerinin karsi karsiya oldugu kiiresel ve yerel tehditler, hi¢ kuskusuz giinlimiiziin
en Onemli ekolojik sorunlarindan birisidir. Yerel tehditlerle hizlanacak olan mercan resiflerinin yaygin
bozulmasi, gelir kaynagi turizm ve ekoturizme dayali olan tropikal iilkelerin resif ekosistemlerinden
elde ettikleri yerel ekonomik gelir kaynaklarini da tehlikeye atmaktadir.

Ekoturizm genel olarak “cevreyi koruyan, yerel halkin refahim siirdiiren, yorumlama ve egitimi igeren,
dogal alanlara sorumlu seyahat” olarak tanimlanmaktadir. Ozellikle tropikal iilkelerde, kitle turizmine
alternatif olarak hizla gelisen bir sektor olarak dikkat ¢ekmektedir.

Giineydogu Asya’da ekoturizm, iki grupta sekillenmistir. Birinci grup ekoturizm, daglik alanlar boyunca
gelisme gdstermistir. Ikinci grup ekoturizm faaliyetleri ise kiy1 alanlarda bulunan iilkelerde tropikal
ormanlari, kumsallari ve mercan resifleri boyunca gelismistir. Ozellikle Thailand, bdlgede mercan resifi
bulunduran baglica tilkelerden biridir. Ayrica, turistlerin aradig1 her tiirlii aktivite i¢in uygun bir yerdir.
Thailand’in 6ne ¢ikan dogal giizellikleri arasinda tropikal ormanlar, plajlar, adalar, daglar ve nehirler
yer almaktadir. Ekoturizm agisindan; bolgede su alt1 dalisi, deniz kanosu ve kiy1 yiirliylisi gibi kiyida
yapilabilecek cesitli faaliyetler bulunmaktadir.

Kitle turizmini tercih eden turistleri hedef kitle olarak segen bu tiir faaliyetler, bolgede kiy1 boyunca
gelisen ekoturizm ile ilgili pek ¢ok problemi de beraberinde getirmektedir. Bu nedenle ekoturizmi daha
basarili bir noktaya getirmek ve yerel tehditlerle birlikte hizlanacak ekolojik sorunlari dnlemek igin
kalic1 ¢ozlimlere ihtiyag vardir.

Anahtar Kelimeler: Mercanlar, Mercanlarla iliskili tiirler, Yerel tehditler, Ekoturizm, Thailand
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Understanding of the Impacts of Local Threats on Corals and Species Associated with
Corals through Ecoturizm: Impressions from Thailand (SE Asia Region)

Taraf, F.!
! Construction Sector, ftaraf38@gmail.com

Coral reefs, vital for a healthy marine ecosystem are highly vulnerable to effects arise from both global
climate change and local threats. It is possible to categorize generally the main local threats to coral
reefs under four headings: tourism, coastline development and sedimentation, seawater pollution and
livelihoods. In the past century, local threats have increased in interms of both frequency and intensity
because of the growth in tourism, and this situation has put corals and many species associated with
corals at risk of extinction. Therefore, the global and local threats facing coral reefs are undoubtedly one
of the most important ecological problems of today. The widespread degradation of coral reefs, which
will be acceletared by local threats, also endangered the local economic income sources derivede from
reef ecosystems of tropical countries that depend on tourism and acoourism as their source of income.
In generally, Ecoturism is defined as “responsible travel to natural areas that conserves the environment,
sustains the well-being of the local people, and involves interpretation and education”. It attracts
attention as a rapidly developing sector as an alternative to mass tourism, especially in tropical countries.
Ecotourism in Southeast Asia has been shaped in two groups. The first group of ecotourism has
development along mountainous. The second group of ecoturism activities has developed along tropical
forests, beaches, and coral reefs in coastal countries. Thailand, in particular, is one of the main countries
in the region that has coral reefs. It is also a suitable place for all kinds of activities that tourists are
looking for. Thailand’s prominent natural beaties include tropical forests, beaches, islands, mountains,
and rivers. In terms of ecotourism, tehre are various activities that can be done on the coast in the region,
such as scuba diving, sea kayaking, and coastal walking.

These types of activities, which target tourists who prefer mass tourism, have been bring with them
many problems related to ecotourism developing along the coast in the region. A permanent solutions
that brings ecotourism to a more successful point and prevents ecological problems that will accelerate
with local threats are therefore needed.

Keywords: Corals, Coral-associated species, Local threats, Ecotourism, Thailand
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Pasalar Lokalitesi (Orta Miyosen, Tiirkiye) Palacomerycidae Faunasi

Mayda,S.!? , Kaya, T.T.!, Alpagut, B.3, Sarbak, A.*, Giiler, G.3, Giimriik¢ii Uslu, M.° Halaglar, K.

! Ege Universitesi, Tabiat Tarihi Uygulama ve Arastirma Merkezi, Bornova/izmir, Tiirkiye
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3 Ankara Universitesi, Dil ve Tarih Cografya Fakiiltesi, Antropoloji Boliimii, Ankara, Tiirkiye
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5 Burdur Mehmet Akif Ersoy Universitesi, Fen-Edebiyat Fakiiltesi, Antropoloji Boliimii, Burdur, Tiirkiye

¢ Biodiversity Research Center, Academia Sinica, Taipei, Tayvan

Palacomerycidae familyasi, Avrasya Miyosen faunalarinin karakteristik ancak filogenetik konumu
tartigmal1 bir grubudur. Bu familya iiyeleri sahip olduklart goz ¢ukurlarinin {izerinde yer alan bir ¢ift
epifizeal ossikon ve kafatasinin arka kisminda bulunan tek, catalli ve apofizeal bir oksipital uzanti ile
diger tiim gevis getiren gruplarindan ayrilirlar. Tlk olarak H. von Meyer tarafindan 1834'te Almanya'nin
Georgensmiind (MN5) lokalitesinden elde edilen dental kalintilara dayanilarak tanimlanan Palaeomeryx
cinsi tanimlanmustir. Kimi ¢aligmalar dental morfolojiyi temel alarak Triceromeryx, Ampelomeryx ve
Tauromeryx gibi cinsleri Palaeomeryx'in sinonimleri olarak kabul etmekte ise de giiniimiizde genel
kabul goren goriis, Palaecomeryx cinsinin yalnizca tip lokalitesi olan Georgensmiind materyali ile
smirlandirilmasi ve familyanin diger {iyelerinin ayr cinsler altinda simiflandirilmasi yoniindedir [1,2].
Son kladistik analizler, Palacomerycidae familyasi iginde iki ana evrimsel kolun varligini ortaya koymus
olup bunlar kisaca dislerin daha ilkel (Ampelomeryx) ve gelismis (Triceromeryx) yapilara sahip olmalar
ile farklilagirlar. Bu filogenetik analizler ayrica bu familyanin uzun siiredir varsayildigi gibi Kuzey
Amerikali Dromomerycidae ile yakin akraba olmadigini, aksine Giraffoidea (ziirafalar) ve ilkel Afrikali
Pecora Propalacoryx ile birlikte Giraffomorpha olarak adlandirilan bir klada dahil oldugunu
gostermektedir [2,3].

Avrupa’da Palacomerycidae bulgular1 son derece kisith sayida ve genellikle dis ve ¢ene drnekleri ile
koleksiyonlarda yer almaktadir. Bu agidan Pasalar lokalitesinden elde edilen dental materyal gérece
zengin ve 1yi korunmus bir koleksiyon konumundadir. Yapilan morfolojik ve metrik analizler,
Pagalar'daki baskin palacomerycid formunun, daha 6nce Palaeomeryx magnus olarak bilinen ancak
gilincel taksonomiye gore Triceromeryx magnus olarak simiflandirilan taksona ait olabilecegini
gostermektedir. Ayrica, koleksiyon igindeki bazi atipik 6rnekler, lokalitede ikinci bir taksonun varligina
isaret etmektedir.

Anahtar Kelimeler: Palacomerycidae, Orta Miyosen, Pasalar
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The Palacomerycidae Fauna of the Pasalar Locality (Middle Miocene, Turkey)
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The family Palacomerycidae is a characteristic yet phylogenetically controversial group of Eurasian
Miocene faunas. Members of this family are distinguished from all other ruminant groups by a pair of
epiphyseal ossicones located above their orbits and a single, forked, apophyseal occipital appendage on
the posterior part of the skull. The genus Palaeomeryx was first described by H. von Meyer in 1834,
based on dental remains from the Georgensmiind (MNY5) locality in Germany. Although some studies,
based on dental morphology, consider genera such as Triceromeryx, Ampelomeryx, and Tauromeryx to
be synonyms of Palaeomeryx, the current consensus is to restrict the genus Palaeomeryx to the material
from its type locality, Georgensmiind, and to classify other members of the family under separate genera
[1,2]. Recent cladistic analyses have revealed the existence of two main evolutionary lineages within
the family Palacomerycidae, which are broadly differentiated by possessing more primitive
(Ampelomeryx) versus advanced (Triceromeryx) dental structures. Furthermore, these phylogenetic
analyses indicate that this family is not closely related to the North American Dromomerycidae, as long
presumed, but instead belongs to a clade named Giraffomorpha, along with Giraffoidea (giraffes) and
the primitive African Pecora Propalaeoryx [2,3].

In Europe, Palacomerycidae findings are extremely limited and are generally represented in collections
by dental and mandibular specimens. In this respect, the dental material from the Pasalar locality
constitutes a relatively rich and well-preserved collection. Morphological and metric analyses suggest
that the dominant palacomerycid form at Pagalar may belong to the taxon currently classified as
Triceromeryx magnus, which was previously known as Palaeomeryx magnus. Additionally, some
atypical specimens within the collection indicate the presence of a second taxon at the locality.
Keywords: Palacomerycidae, Middle Miocene, Pasalar
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Yeni Bulgular Isiginda Afyon (Kinik) Yoresi Ge¢ Miyosen Memeli Faunasi:
Perissodactyla Bulgular:

Kaya, T. T.!
! Ege Universitesi, Tabiat Tarihi Uygulama ve Arastirma Merkezi, Bornova/izmir, Tiirkiye, tanju.kaya@ege.edu.tr

Tiirkiye, Neojen donemi Avrasya paleozoocografyasinin ve paleogevresinin  yeniden
yapilandirilmasinda 6nemli bir rol oynamaktadir. Ge¢ Miyosen’de, Sub-Paratetis biyocografik
bolgesinin bati ve dogu uglar1 arasindaki dogal baglantiy1 temsil etmektedir. Atlar, gergedanlar,
domuzlar ve ziirafalar, Ge¢ Miyosen doneminde bu bdlgenin biiyilk memeli faunasmin 6nemli bir
kismin1 olusturur. Tiirkiye memeli fosillerinin biiylik bir kismi, MTA ve Almanya isbirligi kapsaminda,
Neojen linyit yataklarinin arastirilmasini amaglayan bir proje ¢alismasi sirasinda (1965-1969 yillar
arasinda) ortaya ¢ikarilmis ve 82 adet memeli fosil yatag1 genel olarak degerlendirilmistir [1]. Afyon
yoresindeki memeli fosil yataklart da bu proje kapsaminda tespit edilmistir. Kintk memeli faunasi,
Sandikli'nin yaklasik 15 kilometre kuzey-kuzeybatisinda yer almaktadir. Bu ¢alisma, Afyon-Sandikli-
Kimik memeli fosil yataginda yeni bulunan materyallerin ayrintili tanimlanmasini, biyostratigrafisini,
yasini, paleocografyasini ve paleoekolojisini kapsamaktadir.

Kinik memeli faunasindaki Perissodactyla bilesenleri; Hipparion brachypus Hensel, 1862; Hipparion
dietrichi Wehrli, 1941; Hipparion cf. matthewi Abel, 1926; Miodiceros neumayri (Osborn, 1900) ve
Chilotherium schlosseri (Weber, 1905)’dir. Kinik faunasi elemanlari, morfolojik ve morfometrik olarak
Afyon-Sandikli-Garkin, Usak-Esme-Kemiklitepe, Akkasdagi, Mugla-Yatagan-Serefkdy-2 faunalariin
yani sira, Pikermi ve Sisam Adasi faunalar ile karsilastirilmistir. Faunada iki farkli gergedan tiiriiniin
varlig1 ve Hipparion materyallerinin bollugu, 6zellikle Turoliyen faunalarinda siklikla gézlemlenen bir
durumdur.

Kinik memeli fosillerinin sistematik tanimlanmasi ile elde edilen veriler 1s181nda, memelilerin evrimine
iligkin yeni bulgular elde edilmis ve bolgenin yasi yeniden degerlendirilmistir. Bulgular, Afyon
yoresinde Ge¢ Miyosen donemindeki fauna dinamikleri, paleoekoloji ve paleocografyanin daha iyi
anlasilmasina katki saglayacak ve Bati Anadolu’da Neojen memeli evrimi hakkinda daha genis bir
perspektif sunacaktir.

Anahtar kelimeler: Ge¢ Miyosen, Afyon, Kinik, Perissodactyla
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Perissodactyla Findings from the Late Miocene Mammalian Fauna of the Afyon (Kinik)
Region in Light of New Discoveries

Kaya, T. T.!
! Ege Universitesi, Tabiat Tarihi Uygulama ve Arastirma Merkezi, Bornova/izmir, Tiirkiye, tanju.kaya@ege.edu.tr

Tiirkiye plays a significant role in reconstructing the paleogeography and paleoenvironment of Eurasia
during the Neogene period. In the Late Miocene, it represents a natural corridor between the eastern and
western ends of the Sub-Paratethys biogeographic province. Horses, rhinoceroses, suids, and giraffids
constituted an important part of the region’s large mammal fauna during this period.

A considerable portion of Turkey’s Neogene mammalian fossil record was uncovered during a joint
research project between the General Directorate of Mineral Research and Exploration (MTA) and
German institutions, aimed at exploring Neogene lignite deposits between 1965 and 1969. A total of 82
mammalian fossil localities discovered during this project [1]. The mammalian fossil sites in the Afyon
region were also identified within the scope of this research. The Kinik fossil locality is located
approximately 15 kilometers north-northwest of Sandikli.

This study focuses on the detailed description, biostratigraphy, geochronology, paleogeography, and
paleoecology of newly discovered fossil material from the Afyon—Sandikli-Kinik locality.

The Perissodactyla component of the Kinik fauna comprises Hipparion brachypus Hensel, 1862;
Hipparion dietrichi Wehrli, 1941; Hipparion cf. matthewi Abel, 1926; Miodiceros neumayri (Osborn,
1900); and Chilotherium schlosseri (Weber, 1905). These elements were morphologically and
morphometrically compared with those of other regional faunas, including Afyon—Sandikli-Garkin,
Usak—Esme—Kemiklitepe, Akkasdagi, and Mugla—Yatagan—Serefkoy-2, as well as with the classic
localities of Pikermi and Samos Island. The presence of two distinct rhinoceros species and the
abundance of Hipparion material are consistent with faunal characteristics commonly observed in
Turolian assemblages.

Based on the systematic identification of the Kinik mammalian fossils, new insights into mammalian
evolution have been obtained, and the age of the locality has been re-evaluated. These findings
contribute to a better understanding of the faunal dynamics, paleoecology, and paleogeography of the
Afyon region during the Late Miocene and offer a broader perspective on Neogene mammalian
evolution in western Anatolia.

Keywords: Late Miocene, Afyon, Kinik, Perissodactyla
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Giiney Marmara’da Bir Orta Miyosen Faunasi: Pasalar Fosil Lokalitesi
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Pasalar Koyii, kuzeybati Anadolu’da, Bursa ilinin 68 km giineybatisinda ve Mustafakemalpasa ilgesine 12km.
uzaklikta yer almaktadir [1-5]. Pasalar fosil yatagi 1965-1969 yillar1 arasinda MTA Enstitiisii bagkanliginda, Tiirk-
Alman ekibi tarafindan yapilan Neojen Linyit Arastirmalar sirasinda kesfedilen fosil lokalitelerinden biridir.
Pasalar Kazisi, Anadolu'nun Neojen siniflamasinda tanimlanan 12 fauna grubundan biridir [6]. Pasalar Fosil
Lokalitesi’nde ilk kazilar 1969-1970°de Tobien tarafindan yiiriitiilmiis olup, 1983-2020 yillarinda araliksiz olarak
Ankara Universitesi Rektorliigii destegi ile Dil Tarih Cografya Fakiiltesi Antropoloji Boliimii Ogretim Uyesi Prof.
Dr. Berna Alpagut ve Eski Uygarliklar Departmani tarafindan yiiriitilmiistiir. Kazi ¢aligmalari, 2020 y1l1 itibariyle
Hitit Universitesi Rektorliigii destekleriyle Antropoloji Boliimii Ogretim Uyesi Dog. Dr. Aysegiil Sarbak
tarafindan yiiriitilmektedir.

Pasalar lokalitesi; fosilli kum {initesi, inceden kalina dogru degisen yesilimsi gri kumdan olugmaktadir. Bu fosilli
kum {initesi de alt ve iistte bulunan kalkerli {initeler arasinda yer almaktadir. Pasalar fosil yataginin stratigrafik
yapisina bakildiginda en alttan baslayarak sirasiyla konglomera, alt kalkerli silt, yesilimsi gri ince-orta kum, iist
kalkerli silt {initelerinin {ist iiste tabakalasmasindan olustugu goriilmektedir [2-7]. Fosiller ince-iri taneli yesilimsi
gri kum birimi igerisinde alt ve iist kalkerli silt tabakalarinin arasinda adeta bir sandvig gibi sikisarak korunmustur.
Bolgede tanimlanan primatlar, kemirici Turkomys pasalarensis, bocekgiller, etciller, gergedanlar, domuzlar ve
gevis getirenler hakkinda elde edilen veriler Pagalar’in Ge¢ Langhian denizel asamasi ve Avrupa memeli zonlarina
gdre MNO6, bazi faunal kalintilarin MN4b ya da MNS zonlariyla da iliskilendirilebilecegini gostermektedir [8].
Pasalar Faunasi, Avrupa, Asya, Afrika ve Kuzey Amerika kdokenli su ana kadar 87 tiiriin bulundugu zengin bir
faunadir [9-11]. Pasalar Miyosen lokalitesinin Insectivora, Lagomorpha ve Rodentia fosillerinin karsilastiriimali
analizlerinin ilk sonuglarina gore, bunlarin Avrupa’dan ¢ok Pakistan Siwalik Orneklerine yakin benzerlik
gosterdigi, buna karsin Dogu Afrika drneklerine ise daha az benzedigi belirtilmistir. Pasalar fosil lokalitesinden
elde edilen bilgilere gore; Etciller, kiiciik memeli hayvan aileleri, Otgullar, Toynaklilar, Gergedangiller, Atgiller,
Domuzgiller ve Hortumlugiller gibi ailelere ait fosil drnekleri ele ge¢mistir. Etcil drnekler Ayigiller (Ursidae),
Sansargiller (Mustelidae), Sirtlangiller Hyaenidae), Kedigiller (Felidae), Misk kedisigiller (Viverridae) ve
Ayikopekgiller (Amphicyonidae) ailelerinden olusur [12].

Bu ¢alismada Pasalar Fosil Lokalitesi 1983-2024 yillar1 arasinda yiiriitiilen kazi ¢aligmalar1 ve bu ¢alismalardan
elde edilen bulgular hakkinda genel bilgi verilecektir.
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A Middle Miocene Fauna in Southern Marmara: Pasalar Fossil Locality

Sarbak, A'.
' Hitit University, Faculty of Arts and Sciences, Department of Anthropology, Corum, Tiirkiye,
aysegulsrbk@gmail.com

Pasalar Village is located in northwestern Anatolia. It is 68 kilometers southwest of the Bursa Province and 12
kilometers away from the Mustafakemalpasa District [1-5]. The Pasalar fossil deposit was discovered during the
Neogene Lignite Surveys, which were conducted by a Turkish-German team under the direction of the MTA
Institute between 1965 and 1969. The Pasalar Excavation is one of the 12 fauna groups defined in the Neogene
classification of Anatolia [6]. Tobien conducted the first excavations at the Pagalar Fossil Localite in 1969-1970.
Prof. Dr. Berna Alpagut, a lecturer in the Department of Anthropology at the Faculty of Language, History, and
Geography and the Department of Ancient Civilizations, led continuous excavations from 1983 to 2020 with the
support of the Ankara University Rectorate. Since 2020, Assoc. Prof. Dr. Aysegiil Sarbak, from the Department
of Anthropology, has led the excavations with the support of the Hitit University Rectorate. At the Pagalar locality,
the fossiliferous sand unit consists of greenish-gray sand ranging from fine to coarse. This unit is located between
the upper and lower calcareous units. Examining the stratigraphic structure of the Pagalar fossil bed reveals that it
consists of conglomerate and lower and upper calcareous silt and greenish-gray fine-to-medium sand units, starting
from the bottom. The fossils were preserved by becoming sandwiched between the lower and upper calcareous silt
layers within the fine-to-coarse-grained greenish-gray sand unit [2-7].

Data on the primate Turkomys pasalarensis, as well as on other mammals such as rodents, insectivores, carnivores,
rhinoceroses, pigs, and ruminants, indicate that the Pasalar site is MNG6 in the Late Langhian marine phase and in
the European mammal zones. However, some of the faunal remains may also be associated with the MN4b or
MNS5 zones [8].

The Pagalar fauna is rich, with 63 species from Europe, Asia, Africa, and North America having been published
thus far, as well as more than 80 additional species that have been identified but not yet published [9-11].
Preliminary results from a comparative analysis of Insectivora, Lagomorpha, and Rodentia fossils from the Pasalar
Miocene locality indicate that these fossils are more similar to Pakistani Siwalik specimens than to European ones
and less similar to East African specimens. Information obtained from the Pasalar fossil locality indicates that
fossil specimens belonging to families such as carnivores, small mammals, herbivores, hoofed animals,
rhinoceroses, horses, pigs, and proboscids were found. The carnivorous specimens belong to the bear (Ursidae)
family, marten (Mustelidae) family, hyena (Hyaenidae) family, feline (Felidae) family, civet (Viverridae) family,
and beardog (Amphicyonidae) family [12].

This study will provide an overview of the excavations conducted in the Pasalar Fossil Locality from 1983 to 2024,
along with the findings obtained from these studies.

Keywords: Bursa, Pasalar, Middle Miocene
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Irak’in giineyindeki Yamama Formasyonundan Erken Kretase’ye Ait Bentik
Foraminiferler ve Stratigrafik Onemi

Ivanova, D.K.!, Mohammed, A.>3, Velledits, F.?

'Bulgaristan Bilimler Akademisi Jeoloji Enstitiisii, Sofya, Bulgaristan; dariaiv@geology.bas.bg

2 Miskolc Universitesi Jeoloji Arastirmalar1 Enstitiisii, Miskolc 3515, Macaristan
3 Missan Petrol Sirketi, Jeoloji Béliimii, Misan 62001, Irak

Bu ¢alisma, incelenen kuyularin yasini belirlemek ve bu kuyular ile Giiney Irak'taki Yamama
Formasyonu'nun diger yiizlekleri arasinda korelasyon kurmak amaciyla gergeklestirilen, entegre
mikrofosil biyostratigrafisi, fasiyes ve mikrofasiyes analizlerinin sonug¢larim1 sunmaktadir. Yamama
Formasyonu istifindeki mikrofosillerin taksonomik tanimlanmasi ve bentik foraminiferlerin analizi,
110'dan fazla ince kesitin incelenmesine dayanmaktadir.

Calisilan kuyularin araliklar1 Nasiriya, Ah’Dimah ve Bati Qurna petrol sahalarinda bulunmakta ve tek
bir litostratigrafik birimi temsil etmektedir. Yamama Formasyonu agirlikli olarak kirectaslari, arjilli
kiregtaglari, dolomitik kirectaglari ve biyoturbasyonlu dolomitik kirectaslarindan olusmaktadir.
Formasyon, peloidal-onkoidal kabataslari, biyoklastik ve kortoidal vake/istiftaslari, ooidal ve peloidal
tanecikli/kabataglari, Lithocodium—Bacinella baglamtaglari, miliolid bakimindan zengin tanetaslari ve
bentik foraminiferler bakimindan zengin spikiilitik biyoturbasyonlu ¢amur/vaketaslari ile birlikte algler,
cklembacaklilar, brakiyopodlar, gastropodlar, mercanlar ve diger bentik organizmalardan olusmaktadir.
Bunlar, gelgit bolgesi ile dis yokus bolgesi arasinda degisen acik deniz, s1g su karbonat yokus ortaminda
cokelmistir. Bu ¢okelme sistemi, agliitine bentik foraminiferlerin yiiksek bollugu ile karakterize
edilmektedir.

Stratigrafik agidan bakildiginda, tespit edilen en 6nemli bentik foraminifer tiirleri, baslica agliitine
formlardir. Bunlar arasinda sunlar yer almaktadir: Paravalvulina arabica (Henson), Patellovalvulina
patruliusi Neagu, Bramkampella arabica Redmond, Pseudocyclammina lituus (Yokoyama),
Melathrokerion valserinensis Broennimann ve Conrad, Charentia cuvillieri Neumann, Nautiloculina
broenimmani, Nautiloculina bronnimanni Arnaud-Vanneau & Peybernés, Montsalevia salevensis
(Charollais, Bronnimann & Zaninetti), Haplophragmoides joukowskyi (Charollais, Bronnimann &
Zaninetti), Mayncina bulgarica Laug, Peybernés & Rey, Freixialina planispiralis Ramalho,
Protopeneroplis ultragranulata (Gorbatchik), Coscinophragma cribrosum (Reuss) ve digerleri arasinda
Coscinoconus cinsinin temsilcileri.

Bu topluluktaki baz tiirlerin genis stratigrafik araliklari olsa da, ¢ogu Berriasiyen-alt Valenjiniyen (veya
en fazla st Titoniyen-Valenjiniyen) ile sinirlandirilmis kisith stratigrafik dagilim sergilemektedir.
Incelenen araligm en iist boliimiinde, bentik foraminiferlerin bollugunda belirgin bir azalma
gorlilmektedir. Ancak, kire¢ kabuklu birkag tiir ortaya ¢ikmaktadir, bunlar arasinda: Meandrospira
favrei (Charollais, Bronnimann & Zaninetti), Rumanolina turriculata (Dieni & Massari), Istriloculina
eliptica (lovcheva), Istriloculina emiliae Neagu ve Ichnusella infragranulata (Noth) bulunmaktadir. Bu
foraminifer toplulugunun varligi, erken Valenjiniyen yasina dair gii¢lii kanitlar sunmaktadir.

Bu tiirlerin biyostratigrafik dagilimma gore, Yamama Formasyonu yasi, Berriasiyen ile Valenjiniyen
aralig1 olarak belirlenmistir ve biiylik olasilikla Berriasiyen ile erken Valenjiniyen arasinda yer
almaktadir.
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Early Cretaceous Benthic Foraminifera from the Yamama Formation, Southern Iraq,

and Their Stratigraphic Significance

Ivanova, D.K.!, Mohammed, A.>3, Velledits, F.
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Institute of Exploration Geosciences, University of Miskolc, Miskolc 3515, Hungary
3Geology Department, Missan Oil Company, Misan 62001, Iraq

This report presents the results of integrated microfossil biostratigraphy, facies, and microfacies analyses
conducted to determine the age and facilitate correlation between the studied wells, as well as with other
exposures of the Yamama Formation in Southern Iraq. The taxonomic identification of microfossils and
the analysis of benthic foraminifera within the Yamama Formation sequence are based on the
examination of more than 110 thin sections.

The studied intervals of the wells are located in the Nasiriya, Ah’Dimah, and West Qurna oilfields and
represent a single lithostratigraphic unit. The Yamama Formation consists predominantly of limestones,
argillaceous limestones, dolomitic limestones, and bioturbated dolomitic limestones. The formation
composes of peloidal-oncoidal rudstones, bioclastic and cortoidal wacke/packstones, ooidal and peloidal
grain/rudstones, Lithocodium—Bacinella boundstones, miliolid-rich grainstones, and spiculitic to
bioturbated mud/wackestones rich in benthic foraminifera, along with algae, echinoderms, brachiopods,
gastropods, corals, and other benthic organisms. These were deposited in an open-marine, shallow-water
carbonate ramp environment, ranging from intertidal to outer-ramp settings. This depositional system is
characterized by a high abundance of agglutinated benthic foraminifera.

From a stratigraphic perspective, the most significant benthic foraminiferal species identified are
primarily agglutinated forms, including: Paravalvulina arabica (Henson), Patellovalvulina patruliusi
Neagu, Bramkampella arabica Redmond, Pseudocyclammina lituus (Yokoyama), Melathrokerion
valserinensis Broennimann and Conrad, Charentia cuvillieri Neumann, Nautiloculina broenimmani,
Nautiloculina bronnimanni Arnaud-Vanneau & Peybernés, Montsalevia salevensis (Charollais,
Bronnimann & Zaninetti), Haplophragmoides joukowskyi (Charollais, Bronnimann & Zaninetti),
Mayncina bulgarica Laug, Peybernés & Rey, Freixialina planispiralis Ramalho, Protopeneroplis
ultragranulata (Gorbatchik), Coscinophragma cribrosum (Reuss) and representatives of the genus
Coscinoconus, among others.

While some species in this assemblage have wide stratigraphic ranges, many exhibit restricted
stratigraphic distributions limited to the Berriasian—lower Valanginian (or at most upper Tithonian—
Valanginian). In the uppermost portion of the studied interval, there is a notable decline in the abundance
of benthic foraminifera. However, several species with calcareous tests appear, including: Meandrospira
favrei (Charollais, Bronnimann & Zaninetti), Rumanolina turriculata (Dieni & Massari), Istriloculina
eliptica (lovcheva), Istriloculina emiliae Neagu and Ichnusella infragranulata (Noth). The presence of
this foraminiferal assemblage provides strong evidence for an early Valanginian age.

Based on the biostratigraphic distribution of these species, the Yamama Formation is assigned a
Berriasian to Valanginian age, most likely spanning from the Berriasian to early Valanginian.
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Hereceina Acar & Bozkurt Foraminifer Cinsinin Biyostratigrafik ve Paleoekolojik
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Hereceina Acar & Bozkurt, Malatya (Dogu Tiirkiye) iist Priaboniyen’inden (Eosen) tanimlanmig
calcarinid bir foraminifer cinsidir. Bu cinsin tip tiirii olan H. spinigera’ya tip lokalitesinde zengin bir
bentik foraminifer toplulugu eslik eder. Topluluk igerisinde yer alan Heterostegina gracilis ve
Spiroclypeus carpaticus gibi indeks taksonlara dayanarak tiirlin yasi ge¢ Priaboniyen’e karsilik gelen
S1g Bentik Zonu (SBZ) 20’ye atfedilmistir [1]. Bu bakimdan H. spinigera tiiri, biyilk 6lgekli denizel
yok oluslarin yasandigi ve kiiresel bir biyotik doniisiime karsilik gelen Eosen-Oligosen gegisi sirasinda
ilk kez ortaya ¢ikmis olup, bilinen biyostratigrafik araligi ile Tetis Kusagi’nda 6nemli bir biyostratigrafik
isaret¢i olma potansiyeli tasimaktadir.

Foraminiferlere ait kavki yapilari, ekolojik adaptasyonlari gostermeleri bakimindan anahtar
belirteclerdir. Cift tabakal1 ve diisiik trokospiral sarilimli kavkisi, spiral ve bélme i¢i kanallar1 ile dorsal
ve ventral taraflarda yer alan dikenleri ile karakterize edilen Hereceina cinsi, suprajenerik olarak
Calcarinidae ailesine atfedilmistir [1]. Resif diizliiklerinden resif 6nii bolgelere kadar olan alanlar basta
olmak tiizere s1g denizel ortamlarda bulunan calcarinidler, deniz ¢ayirlar1 ve algler {izerinde epifitik
olarak da yasarlar [2-6]. Genellikle sert zeminleri tercih eden calcarinidler, dikenleriyle zeminlere
tutunmalar1 sayesinde yliksek enerjili kosullara kars1 dayaniklidirlar [5]. Malatya bolgesinden derlenen
ornekler tizerinde yiiriitiilen ¢alismalar Hereceina cinsinde de bu adaptasyonlarin goriildiigline isaret
etmektedir. Eslik eden foraminifer gruplarn Hereceina cinsinin zemin ve derinlik tercihlerine iliskin
ongoriiler sunmaktadir. Mikrofasiyeslere dayali paleoortamsal ¢ikarimlar H. spinigera tiiriiniin, i¢
rampadan yakinsak orta rampa ortamimna kadar olan sig denizel alanlardaki vejetasyonlu ve/veya
vejetasyonsuz sert zeminlerinde yasadigini gostermektedir.
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Hereceina Acar & Bozkurt is a calcarinid foraminiferal genus described from the upper Priabonian
(Eocene) of Malatya (eastern Tiirkiye). H. spinigera, the type species of the genus, is accompanied by
an abundant benthic foraminiferal assemblage at its type locality. Based on its co-occurrence with index
taxa such as Heterostegina gracilis and Spiroclypeus carpaticus, it has been assigned to a late Priabonian
age corresponding to Shallow Benthic Zone (SBZ) 20 [1]. In this respect, H. spinigera first appeared
during the Eocene-Oligocene transition, a period marked by extensive marine extinctions and global
biotic turnover. Given its currently known biostratigraphic range, it has significant potential to serve as
a biostratigraphic marker in the Tethyan Province.

Foraminiferal shell structures are key indicators of ecological adaptations. Characterized by its two-
layered, trochospiral test; spiral and intraseptal canals; and spines on both the dorsal and ventral sides,
the genus Hereceina has been assigned to the family Calcarinidae at suprageneric level [1]. Calcarinids
inhabit shallow marine environments, primarily ranging from reef flats to fore-reefs; however, they also
occur as epiphytes on algae and seagrasses [2-6]. Typically preferring hard substrates, calcarinids can
withstand high-energy conditions by clinging to firm substrates with their spines [5]. Studies on samples
collected from the Malatya region suggest that the genus Hereceina also exhibits these adaptations.
Accompanying foraminiferal assemblages provide insights into the substrate and depth preferences of
the genus. Microfacies-based paleoenvironmental interpretations suggest that H. spinigera inhabited
vegetated and/or unvegetated hard substrates in the shallow marine environments ranging from the inner
ramp to the proximal mid-ramp settings.

Keywords: Eocene, Foraminifera, Hereceina, Malatya, Paleoecology.
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Florida’daki (Amerika) iri Bentik Foraminifer Topluluklarmin Eosen — Oligosen Devri
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Iri bentik foraminiferler (LBF) dzellikle Paleojen yaslh s1g denizel birimlerin biyostratigrafisi i¢in ¢ok
onemli unsurlardir. Diinyanin diger bolgelerinde uygulanabilecek bolgesel biyostratigrafik semalar
mevcut olmakla birlikte [1-7], cok sayida taksonomik ve yerel biyostratigrafik caligma gelistirilmeli ve
ek verilerle desteklenmelidir. Son yillarda [8-12] bu amag¢ ugruna bolgesel caligmalarin yapildig
gbzlenmektedir. Bu ¢alismada Florida’ da gergeklestirilen iki adet sondajdan (Leon County — FGS-
19696, Jackson County — FGS-19569) alinan o6rneklerdeki LBF’lerin ince ve ekvatoral kesitleri
hazirlanmis, elde edilen sonuglardan daha dogru ve temel yorumlar yapabilmek i¢in nannofosil ve izotop
verileri de kullanilmistir. Bunlara ilave olarak FGS tarafindan hazirlanan formasyon verileri de
kullanilmigtir. Bu ¢alisma sonucunda elde edilen bulgulara gore, LBF’lerin ilk ve son goriiniimlerinin
830 ve 8'°C kararli izotop verileri ile nannofosil verilerinin birlikte yorumlanmasiyla bolgesel ve toplu
yok oluslar belirlenmistir. Bahsi gecen verilerle hazirlanan kapsamli biyostratigrafik semalar, son
yillarda literatiirde yapilmis bolgesel ¢alismalarla [10-13] karsilastirilarak bu bolgede tanimlanan LBF
topluluklar ile ilgili bir ¢calisma hazirlanmistir. Paleojen s1g denizel birimleriyle taninan Amerika
bolgesinin giiney kesiminde biyostratigrafik bir ¢aligma yapilmasi, bolgeden elde edilen berilerin daha
genis bir yelpazede tiim Amerika kitasiyla karsilastirilarak yorumlanmasi, Amerika kitasinda
hazirlanacak bir biyostratigrafik caligmaya destek saglayacaktir.
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Larger benthic foraminifera (LBF) are essential indicators for reconstructing the biostratigraphy of
Paleogene shallow marine environments. Although well-established regional biostratigraphic
frameworks exist in various parts of the world [ 1-7], additional taxonomic and regional biostratigraphic
studies supported by new empirical data remain necessary. In recent years, numerous regional
investigations have addressed these gaps [8—12]. This study examines two drilling sites in Florida (Leon
County - FGS-19696 and Jackson County — FGS-19569), where thin and equatorial sections of LBFs
were prepared for detailed analysis. Nannofossil records and stable isotope measurements (5'%0 and
813C), together with formation data from the Florida Geological Survey (FGS), were incorporated to
enhance the robustness of interpretations. The combined dataset reveals patterns of regional and
collective extinctions through the analysis of first and last occurrences of LBFs in conjunction with
isotopic and nannofossil data. Comprehensive biostratigraphic frameworks were developed from these
results and compared with contemporary regional studies [10-13], providing a more refined
understanding of the LBF assemblages in the study area. Positioned within the context of Paleogene
shallow marine units in the southern Americas, the findings contribute to clarifying relationships
between local records and broader continental patterns, thereby informing future biostratigraphic
research and advancing knowledge of these marine ecosystems.
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Ostrakodlar cevresel degisikliklere duyarli, bentik, diisiik magnezyum kalsiyum karbonat kabuk
salgilayan, mikroskobik ve sucul canlilardir. Tatli su ostrakodlar: i¢in Ortak Ostrakod Sicaklik Aralig:
yontemi, bir bolgede giincel sicaklik araliginda yasayan ostrakod tiirlerinin Temmuz ve Ocak ay1
sicakliklarmin kalibrasyonu yontemiyle elde edilen sicaklik araliklarmin karsilagtirilmasi, boylelikle
birlikte yasayabilecekleri ortak sicaklik araliklarinin belirlenmesi ve bu sicaklik araliklarmin da gegmis
sicaklik tahminleri olarak kullanilmasini saglar [1,2]. Anadolu tatli su ostrakodlar1 bu veri tabanlarinda
eksiktir. Bu ¢aligmada amag, hem daha once yaymlanmis tath su ostrakodlarinin Anadolu’daki tiir
dagilim verilerinin incelenerek bir Anadolu veri seti olusturulmasi, hem de bu veri setini ve Ortak
Ostrakod Sicaklik Aralig1 yontemini kullanarak Anadolu’da Ge¢ Buzul ve Holosen boyunca sicaklik
degisimlerinin ortaya ¢ikartilmasidir.

Bunun i¢in, Tiirkiye’de daha once yaymlanmis calismalardan elde edilen ostrakod verilerine ait
biyocografik bilgiler (tiir ve lokasyon bilgileri) toplanarak bir veri seti olusturulmustur. Bu veri seti
DIVA-GIS’e eklenerek Anadolu’daki tatli su ostrakod tiirlerinin dagilimi haritada gosterilmistir. Daha
sonra, WorldClim veri tabanindan alinan iklim verileri DIVA-GIS’e yiiklenerek Anadolu’nun Temmuz
ve Ocak aylarima iliskin ortalama sicakliklar1 hesaplanmis ve sicaklik haritalari ¢ikarilmistir. Ardindan
daha 6nce olusturulan ostrakod tiir dagilim verileri DIVA-GIS kullanilarak sicaklik haritalari tizerine
katman olarak eklenmistir. Belirlenen her bir tiiriin dagilim noktalari, Ocak ve Temmuz sicaklik
katmantyla karsilagtirilarak, ilgili tlirlerin tim noktalardaki bu aylara ait minimum ve maksimum
sicaklik degerleri belirlenmis; yaklasik 14 farkli tiir ig¢in, maksimum ve minimum sicaklik araliklar
belirlenerek tablo halinde gosterilmistir. Calismanin bir sonraki asamasi, Ortak Ostrakod Sicaklik
Araligi Yonteminin Ge¢ Buzul ve Holosen igin uygulanmasini, bdylelikle gegmis sicakligin yeniden
insasini icerecektir.
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Ostracods are benthic, low magnesium calcium carbonate shell secreting, microscopic and aquatic
organisms, sensitive to environmental changes. The Mutual Ostracod Temperature Range method for
freshwater ostracods allows us the comparison of temperature ranges obtained by calibrating the July
and January temperatures of ostracod species living in a region within the modern climate range, thus
determining the common temperature ranges in which they can live together and using these temperature
ranges for reconstruction of paleo-temperatures [1,2]. Anatolian freshwater ostracods are missing in
those databases. The aim of this study is to create an Anatolian data set by examining previously
published species distribution data of freshwater ostracods in Anatolia, and to reconstruct paleo-
temperatures during the Late Glacial and Holocene in Anatolia, using these data set and the Mutual
Ostracod Temperature Range method.

For this purpose, a dataset was created by collecting biogeographic information (species and location
information) from previously published studies on ostracod data in Turkey. This dataset was added to
DIVA-GIS and the distribution of freshwater ostracod species in Anatolia was shown on the map. Then,
the climate data obtained from the WorldClim database was uploaded into DIVA-GIS and the average
temperatures of Anatolia for July and January were calculated and temperature maps were created. Then,
the previously created ostracod species distribution data were added as a layer on temperature maps
using DIVA-GIS. The distribution points of each determined species were compared with the January
and July temperature layer, and the minimum and maximum temperature values of the relevant species
for all points in these months were determined; for approximately 14 different species, the maximum
and minimum temperature ranges were determined and shown in a table. Future work will include the
application of the Mutual Ostracod Temperature Range Method for the reconstruction of past
temperatures, during the Late Glacial and Holocene.
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Tuzla Yarimadasi, Istanbul (KB Tiirkiye) Fameniyen Yash Tiiringiyen Ostrakod ve
Konodont Topluluklari
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Bu calismada, Istanbul’da Tuzla Yarimadasi'nin kuzey kiyist boyunca yiizeyleyen Ayineburnu
Formasyonu'ndan derlenen 6rneklerden elde edilen ostrakodlar ve konodontlar ¢alisilmistir. Tanimlanan
konodontlar, Fameniyen yash crepida Zonu’nu temsil etmektedir. Ayni seviyelerde ostrakodlardan,
Absina ectina, Acratia cooperi, Amphissites bispinosus, Amphissites centrocostatus, Bairdia (Bairdia)
feliumgibba, Bairdia (Rectobairdia) venterba, Bardia kahlleitensis, Hollinella (Keslingella) sp.,
Hollinella (Keslingella) goerkwitzi, Marginohealdia marginata, Parabairdiacypris demigrans,
Praebythoceratina brueggei, Processobairdia anterocerata, P. beckeri, Rectonaria inclinata, R.
muelleri, Rectoplacera elongate, Selebratina echinata, Selebratina sp., Tricornina bohemina
paragracilis, Tricornina communis, tirleri tanimlanmistir. Genellikle, konodontlarla birlikte bulunan,
silislesmis, ince kavkili, uzun dikenli ve g¢ogunlukla diiz formlara sahip ostrakodlar, diisiik enerjili
soguk, denizel bir ortamui karakterize etmektedir. Bu ostrakod toplulugu Tiringiyen Mega-Topluluk
olarak bilinmekte olup, tip lokalitesi olan Tiiringiyen havzasi ile biiyiilk benzerlik gostermektedir.
Tiiringiyen silislesmis dikenli ostrakod zonlarindan 3-4 zonlarma karsilik gelmektedir. Tanimlanan
tirler, Lavrusya (Thiiringiyen/Almanya, Kantabria Daglar1 ve Pireneler/Ispanya, Holy Cross
Daglari/Polonya), Gondvana (Kuzey Afrika) ve Kazakistan’da paleobiyocografik olarak dagilim
gostermektedir.
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In this study, ostracods and conodonts obtained from samples collected from the Ayineburnu Formation, exposed
along the northern coast of the Tuzla Peninsula in Istanbul, were examined. The identified conodonts represent the
Famenian Crepida Zone. Ostracod species identified from the same levels include Absina ectina, Acratia cooperi,
Amphissites bispinosus, Amphissites centrocostatus, Bairdia (Bairdia) feliumgibba, Bairdia (Rectobairdia)
venterba, Bairdia kahlleitensis, Hollinella (Keslingella) sp., Hollinella (Keslingella) goerkwitzi, Marginohealdia
marginata, Parabairdiacypris demigrans, Praebythoceratina brueggei, Processobairdia anterocerata, P. beckeri,
Rectonaria inclinata, R. muelleri, Rectoplacera elongata, Selebratina echinata, Selebratina sp., Tricornina
bohemina paragracilis, and Tricornina communis. In general, ostracods associated with silicified, thin-shelled,
long-spined, and mostly flattened forms, together with conodonts, indicate a low-energy, cold marine environment.
This ostracod assemblage, known as the Thuringian Mega-Assamblage, shows strong similarities to the type
locality in the Thuringian Basin and corresponds to zones 3-4 of the Thuringian silicified spiny ostracod zonation.
The identified taxa have a palacobiogeographic distribution extending across Laurussia (Thuringia/Germany,
Cantabrian Mountains and Pyrenees/Spain, Holy Cross Mountains/Poland), Gondwana (North Africa), and
Kazakhstan.

Keywords: Ostracod, Conodont, Famenian, Thuringian.
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Canlilarin ve Yeryiiziiniin Varolusunun Metamorfozlarla Aciklanmasi
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Bu ¢alisma, canlilarin ve yeryiiziiniin varolusunun metamofozla agiklanip agiklanamayacagi sorusuna
yan1 aramak amaciyla hazirlanmigtir. Biitiin canlilar biiyiir ve viicut oranlari, yani goriiniisleri,
bebeklikten yetigkinlige ulastiklarinda degisir. Ancak bazi hayvanlarda bebeklik ve yetiskinlik
birbirinden ¢ok farkli goriiniir ve ¢ok farkli yasarlar. Bebekligin yetiskinlige dogru gelisme ve biiylime
siirecine Metamorfoz (Baskalasim) denir. Diisiinen bir 6zne olarak insanin en belirgin hali ve anne
rahminde dokuz aylik bir siireden sonra bebekligin ortaya ¢ikmasi, Metamorfoz olarak goriilmelidir.
Insanlar, baska bir yasam bigimi olan primatlarin yasamyla farkli bir sekilde var olur ve kendi
bedenlerinden, nefeslerinden, DNA’larindan ve yasam bigimlerinden tiiretilen bir icatla varliklarini
stirdiriirler. Kisacasi, anne ve yavru tiirler ayn1 yagsamin baskalasmis halidirler. Canli tiirleri, stirekli
olarak sonsuz sayida bagka tiirlin organlarimi1 parcalar halinde paylasirlar. Her tiiriin kendinden
oncekilerin bir metamorfozu oldugu diisliniilebilir. Bir siirii gibi siirekli degisen bir beden
poplilasyonundan gecisi yansitan bu olgu, her formun dogada esdeger olan bir digerinden geldigini
ortaya koymaktadir Diinya’nin organik (canli) ve inorganik (cansiz) bilesenlerinin birbirleriyle
etkileserek, ayni biitiiniin ayrilmaz pargalar1 gibi, kendi kendini iyilestirme yetenegine sahip canl
organizmalar olarak hareket ettigi Gaia ad1 verilen Diinya iizerindeki seriiven, ¢eligkili, uzlagsmaz bir
caga sabitlenemeyen bir zamansallik olarak, birgok farkli zamanin sonucu devam etmektedir. Giines’ten
onceden var olan bir bedenden dogmus ve sonra ondan kurtularak, 4,5 milyar y1l 6nce baskalasim
yoluyla yapildig1 maddeden ortaya ¢ikan diinyamizi canlandiran ayni yasamdir. Biitlin canlilar bunun
bir parcasidir ve akrabalik iligkisi i¢indeki bedenlerin durumuyla ayni yasam paylasirlar, farklilagsmak
i¢in zorunlulukla metamorfoz gegirmek zorundadirlar.

Anahtar Kelimeler: Diinya, Gaia, Insan, Metamorfoz, Yasam
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Explaining The Existence of Living Things and th Earth Through Metamorphosis

Orgen, S.!
'Emekli, Bardak¢1 TOKI Konutlar1 Tusba, orcensefer@gmail.com

This study was prepared to find an answer to the question of whether the existence of living beings and
the earth can be explained through metamorphosis. All animals grow in size and their body proportions,
that is, their appearances, change as they reach adulthood from infancy. However, in some animals,
infancy and adulthood look very different from each other and live very differently. The process of the
development and growth of the infancy towards adulthood is called metamorphosis. As a thinking
subject, the most obvious aspect of the human being, and the emergence of the infancy after a nine-
month period in the mother's womb, should be seen as a metamorphosis. Humans exist in a different
way with the life of primates, which is another life format, and continue their existence with an invention
derived from their own bodies, breaths, DNAs and lifestyles. In short, mother and offspring species are
in the state of metamorphosis of the same life. Living species constantly share the organs of an infinite
number of other species in the form of parts. It can be thought that each species is a metamorphosis of
its predecessors. The phenomenon of metamorphosis, which reflects the transition from a constantly
changing population of bodies like a herd, reveals that each form comes from another that is equivalent
in nature. The adventure on Earth, called Gaia. .where the organic (living) and inorganic (non-living)
components of the Earth interact with each other, acting as inseparable parts of one and the same whole,
as living organisms with the ability to self-heal, continues as the result of many different times, as a
temporality that cannot be fixed to a contradictory, irreconcilable age. The same life that animates our
world, which was born from the Sun from a previously existing body and then got rid of it and emerged
from the matter it was made of 4.5 billion years ago through metamorphosis. All living beings are part
of it and share the same life with the state of bodies in a kinship relationship, they have to undergo
metamorphosis by necessity to differentiate.

Keywords: Earth, Gaia, Human, Life, Metamorphosis
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Bulgaristan'daki Ust Miyosen Kesitlerinin Yiiksek Céziiniirliiklii Polen Analizi: Kisa
Siireli Bitki Ortiisii ve Iklim Degisikligi
Ivanov, D.!
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23, BG-1113 Sofya, Bulgaristan, dimiter@gbg.bg

Bulgaristan’daki birka¢ Miyosen kdmiir havzasinda yapilan palinolojik ¢alismalar siiresince, kisa siireli
bitki ortiisii ve iklim degisiklikleri hakkinda daha ayrintili bilgi edinmek igin yiiksek ¢6ziiniirliiklii polen
analizleri yapilmistir. Bu ¢alismada, Bulgaristan’in batisindaki iki kdmiir havzasinda yiiriitiilen bir
caligmanin sonuglarini sunmaktayiz.

Ik havza, Mesta Nehri vadisinde yer alan Gotse Delchev Havzasi'dir. Sedimanter istifin tabani, Neojen
Oncesi kayaglar lizerine uzanmaktadir ve Neojen yash tortullarla doldurulmustur. Analiz edilen
malzeme, Kanina acik isletmesinde gozlenen Baldevo Formasyonu'nun bir mostrasindan
kaynaklanmaktadir. Baldevo Formasyonu’nun yasi ge¢ Miyosen (erken-orta Pontiyen) olarak
belirlenmistir (ayrmtilar i¢in bkz. [1]). Istifi, kahverengi komiir-kil ¢evrimlerini iceren bazal birim
(yaklasik 4,2 m kalinliginda) ile iistteki killi/silisiklastik seviyeli kismen bir golsel fasiyes temsil
etemektedir. Kahverengi komiir seviyesindeki yiiksek ¢oziiniirliikli bir araliktan (HRI) toplam 26 polen
ornegi (0,05 m 6rnekleme araliginda) analiz edilmistir.

Ikinci havza, yine Bulgaristan'm batisinda bulunan ve bataklik ile golsel bir istifin mevcut oldugu
Staniantsi Havzasi'dir. Istifin alt boliimii, otokton kahverengi komiir ve marn ardalanmasindan olusur.
Ust boliim ise, koyu ila agik gri killer ve kalkerli silt aradalanmast ile karakterize edilir (Utescher, 2009).
Omekleme araligi 0.05 m olan ii¢c c¢evrimden (HRIs) yetmissekiz ornek derlenmistir. Staniantsi
Havzasi'nda incelenen ii¢ yiiksek c¢ozliniirliklii kesitin tamami, bitki ortlisii ve iklim degisikliginin
¢evrimsel modellerini (kisa vadeli ¢evrimler) sergilemektedir. Bu g¢evrimler, kahverengi komiir ve
marn/kavki ardalanmasi ile ifade edilmektedir ve yeralt1 suyu seviyesindeki salimimlara bagli olarak
turba olusturan bitki ortiistinde dongiisel degisiklikler gostermektedir. Tetikleyici bir mekanizma olarak,
muhtemelen yoriingesel devinimle baglantili olan daha nemli/sicak ve kuru/soguk iklim evreleri
Onerilmektedir.

Kanina agik ocagindaki komiir damarinin yiiksek ¢oziiniirliiklii polen analizi, benzer bir bitki Ortiisiti ve
iklim degisikligi modelini ortaya koymaktadir. Profilin orta bdliimiinde, tortullasmada bir degisim
gozlenmekte, bu degisim azalan karasal malzeme girdisi ile karakterize edilmektedir. Bu durum,
mikroterm elementlerin oranmin arttigi (sogumaya isaret eden) bir bitki ortiisii degisikligine karsilik
gelmektedir. Turba olusturan bitki ortiisiindeki degisikliklerin gol seviyesindeki dalgalanmalar ve yeralti
suyu dinamikleri ile iliskili oldugu bulunmustur. Analiz edilen kesit, Polypodiaceae/Thelypteridaceae
topluluklarinin turba olusturan evrelere yakinligini gosterirken, Osmunda topluluklar kil tortulasmasi
olan evrelere hakim oldugunu gostermektedir.

Her iki havzada da egreltiler turba olusturan bitki ortiisiiniin 6nemli bir bilesenidir. Bataklik disinda,
onct tiirlerden olusan sulak alan bitki ortiisii ve herdem yesil fundaliklardan olusan karisik bir mezofitik
orman mevcuttur. Dongiilerin siiresinin, yaklasik 21-23 bin yillik bir periyotla, devinimsel dongiisellige
karsilik geldigi tahmin edilmektedir.

Anahtar Kelimeler: Miyosen, Palinoloji, Paleovejetasyon, Paleoiklim, Bulgaristan
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High-Resolution Pollen Analysis of Upper Miocene Sections from Bulgaria: Short-Term
Vegetation and Climate Change
Ivanov, D.!
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During palynological studies of several Miocene coal basins in Bulgaria, high-resolution pollen analysis
was also conducted to obtain more detailed information on short-term vegetation and climate changes.
In this report, we present the results of a study conducted in two coal basins in western Bulgaria.

The first basin is the Gotse Delchev Basin, located in the valley of the Mesta River. The base of the
sedimentary sequence rests on pre-Neogene rocks and is filled with sediments of Neogene age. The
analyzed material originates from an outcrop of the Baldevo Formation, exposed in the Kanina open
coal mine. The age of the Baldevo Formation is determined as late Miocene (early to middle Pontian)
(for details see [1]). The exposed sequence comprises a basal unit with brown coal-clay cycles
(approximately 4.2 m thick) and overlying clayey/siliciclastic layers, partly representing a lacustrine
facies. A total of 26 pollen samples (at a sampling interval of 0.05 m) were analyzed from a high-
resolution interval (HRI) in the brown coal horizon.

The second basin is the Staniantsi Basin, also located in western Bulgaria, where a paludal to lacustrine
sequence is present. The lower part of the sequence consists of alternating autochthonous brown coal
and marl. The upper part is characterized by alternating dark to light gray clays and calcareous silts
(Utescher, 2009). Seventy-eight samples were collected from three cycles (HRIs) at a sampling interval
of 0.05 m. All three high-resolution sections investigated in the Staniantsi Basin display cyclic patterns
(short-term cycles) of vegetation and climate change. These cycles are expressed by alternating brown
coal and marl/shell beds, and they show cyclic changes in peat-forming vegetation related to oscillations
in the groundwater level. As a triggering mechanism, wetter/warmer and drier/cooler climatic phases,
possibly linked to orbital precession, are suggested.

High-resolution pollen analysis of the coal seam in the Kanina open-cast mine reveals a similar pattern
of vegetation and climate change. In the middle part of the profile, a shift in sedimentation is observed,
characterized by a reduced influx of terrigenous materials. This corresponds to a vegetation change, with
an increased proportion of microtherm elements (indicating cooling). Changes in peat-forming
vegetation were found to be related to lake level fluctuations and groundwater dynamics. The analyzed
section demonstrates the affinity of Polypodiaceae/Thelypteridaceae communities to peat-forming
phases, while Osmunda communities dominate phases with clay sedimentation.

In both basins, ferns were an important component of the peat-forming vegetation. Outside the mire,
wetland vegetation consisting of pioneer species and a mixed mesophytic forest with evergreen shrubs
was present. The duration of the cycles is estimated to correspond to precessional cyclicity, with a period
of approximately 21-23 kyr.
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Bultu-Zile yoresinde (Giiney Pontidler, Tiirkiye) Eosen donemine ait essiz bir tath su
palinoflorasi
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Erken Paleojen Doneminde, Avrasya ii¢c ana memeli biyocografik bolgesinden olusmaktaydi: Bat1 Avrupa, Asya
ve Balkanatolia. Balkanatolia, giiniimiizde Anadolu ve Balkanlar't kapsayan, diisiik topografyaya sahip bir
takimadaya verilen isimdir. Embrithopoda, Pleuraspidotheriidae ve baz1 Marsupialia gibi ¢esitli endemik memeli
taksonlar1 bu takimadada yasamistir. Yaklasik 40 milyon yil &nce, bu endemik fauna yerini Asya kokenli
Hyracodontidae, Brontotheriidae, Amynodontidae, Anthracotheriidae, Bachitheriidae ve Cricetidae gibi allokton
taksonlara birakmustir.

Bu caligmanin amaci, bu fauna degisiminin Eosen Donemi boyunca Balkanatolia’daki flora ile iligkili olup
olmadigini belirlemektir. Bu kapsamda, 40 milyon y1l dnceki fauna degisimden onceki paleogevresel kosullar ve
paleovejetasyon, Tiirkiye’nin Giiney Pontidleri’nde yer alan Tokat ili, Bultu-Zile yoresindeki stratigrafik kayitlar
iizerinden aragtirilmigtir. 25 metrenin iizerinde kalinliga sahip linyit diizeyi (Meryemdere Formasyonu’'na ait
Beynamaz Uyesi) ile karakterize edilen ve ignimbritlerle iizerlenen bu lokasyonda, bol miktarda embrithopod
kalintis1 elde edilmistir.

Palinolojik analizlerimiz, Bultu-Zile faunasini g¢evreleyen paleovejetasyona dair ilk verileri sunmaktadir.
Ozellikle, Tiirkiye’de Eosen Dénemi’ne ait ilk Azolla (tatlisu egreltisi) bulgusu bu calismada rapor edilmistir.
Angiospermler ise Oncelikle tatlisu elementi olan Corsinipollenites oculusnoctis (aff. Ludwigia) ile temsil
edilmektedir.

Azolla ve diger egrelti otlar1, Cupressaceae ve C. oculusnoctis gibi bataklik-tatlisu elemanlarinin bollugu, kozalakli
bitkilerin yiiksek temsili ve denizel taksonlarin yoklugu, Bultu-Zile sahasinin sakin, tatlisu karakterli bir ¢okelme
ortamina isaret ettigini gdstermektedir. Bu tiir ortamlar, Tiirkiye’deki Eosen kayitlarinda nadirdir; ¢linkii daha 6nce
belgelenen palinofloralarin gogu mangrov, negir agzi (estuarin) veya sig denizel ortamlara aittir.

Bu ¢alismada iki iklim yeniden insa yontemi test edilmistir. Ilki, Tiirkiye’nin Eosen donemi palinofloralarinda
yaygin olarak kullanilan ancak olasiliksal temele dayanmayan Koeksistens Yaklagimi’dir. Ikincisi ise, olasilik
yogunluk fonksiyonlarina dayali nicel bir iklim yeniden insa yontemi olan CREST (Climate Reconstruction
SofTware) yazilimidir. Her iki analiz de sicak yazlara sahip nemli, 1liman bir iklimi isaret etmektedir. Bu sonug,
Cankir1 Havzasi ve civarindan elde edilen mevcut verilerle uyumludur.

Anahtar Kelimeler: Eosen, Paleojen, Palinoloji, Tiirkiye
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A unique freshwater palynoflora of Eocene age in the Bultu-Zile locality (Southern
Pontides, Tiirkiye)
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In the early Paleogene, Eurasia comprised three main mammalian biogeographic provinces: Western
Europe, Asia and Balkanatolia — the latter being a low-topography archipelago that now includes
Anatolia and the Balkans. Several endemic mammal taxa, such as Embrithopoda, Pleuraspidotheriidae,
and several Marsupialia inhabited this archipelago. Around 40 Ma, this fauna was replaced by
allochthonous taxa from Asia including Hyracodontidae, Brontotheriidae, Amynodontidae,
Anthracotheriidae, Bachitheriidae and Cricetidae.

This study aims to determine whether there is a correlation between this faunal turnover and the
paleofloral composition of Balkanatolia during the Eocene. Here we characterise the
paleoenvironmental conditions and paleovegetation prior to the 40 Ma faunal turnover by studying the
stratigraphic record at the locality of Bultu-Zile (Tokat province, Southern Pontides, Tiirkiye). At this
site, characterized by a >25 m thick lignite sequence (Beynamaz Member of the Meryemdere
Formation), overlain by ignimbrites, abundant remains of embrithopod have been recovered.

Our palynological study provides the first insights into the paleovegetation that surrounded the fauna of
Bultu-Zile site. Notably, we report the first occurrence of the freshwater fern Azolla in in Tiirkiye during
the Eocene. Angiosperms are primarily represented by the freshwater taxon Corsinipollenites
oculusnoctis (aff. Ludwigia).

The abundance of swamp-freshwater elements (Azolla and other ferns, Cupressaceae, C. oculusnoctis)
in the Bultu-Zile site, along with high conifer representation and the absence of marine taxa, suggests a
calm, freshwater depositional environment. Such depositional settings are rare in the Eocene records in
Tiirkiye, where most previously documented palynofloras originated from mangrove, estuarine, or
shallow marine environments.

Two climate reconstruction methods were tested in this study. The first is the Coexistence Approach,
which is commonly applied to Eocene palynofloras from Tiirkiye, although it is not a probabilistic
method. The second is CREST (Climate Reconstruction SofTware), a probability density function based
quantitative climate reconstruction method. Both analyses indicate a wet temperate climate with hot
summer. This result is consistent with existing data from the nearby and contemporary Cankir1 basin.
Keywords: Eocene, Paleogene, Palynology, Tiirkiye
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Kapadokya Bolgesi Omurgah Paleontoloji Arastirmalari
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Kapadokya Bolgesi, Orta Anadolu Platosu (OAP) iizerinde konumlanmakta olup, volkanik kayaclar
(lav, ignimbrit ve piroklastik birikintiler) ile Ge¢ Neojen ve Kuvaterner donemlerine ait akarsu-gol
kokenli ¢okellerin ardalanmasiyla karmasik bir jeolojik yapi sunmaktadir. Ozellikle Geg Miyosen ve
Pliyosen doneme tarihlenen ignimbritler, genis alanlara yayilmakta ve fosilli tabakay1 igermektedir
[1,2]. Bu donem, Eski Diinya’nin biiyiikk bir bolimiinde memeli faunasinda meydana gelen 6nemli
ckolojik degisimlerin yasandigi, mevsimselligin ve kurakligin artmasiyla birlikte kapali orman
habitatlarmin yerini agik savan benzeri ortamlarin aldig kritik bir evrimsel geg¢is donemini temsil
etmektedir.

2014 yilindan bu yana Sofular (yaklasik 8.42 milyon y1l), Yeniyaylacik (9 milyon yil) ve Yamula Baraji
(yaklasik 7.5 milyon yil) lokalitelerinde sistematik paleontolojik kazi ve yiizey arastirmalan
yiriitiilmektedir. Bu arastirmalar sonucunda Artiodactyla, Perissodactyla, Proboscidea ve Carnivora
olmak tizere, yiliksek taksonomik ¢esitlilik ve ekolojik temsil kabiliyeti gdsteren zengin fosil memeli
topluluklarinin kesfini miimkiin kilmistir. Bu fosil topluluklari, Tiirkiye’nin Ge¢ Miyosen donemine ait
fauna degisimleri, ¢evresel evrim siirecleri ve biyocografik iliskileri agisindan énemli veri kaynaklar
sunmaktadir.

Stratigrafik konumlar1 ve radyoizotopik tarihlendirme sonuglar1 dogrultusunda [3], bu alanlardan elde
edilen veriler, Ge¢ Miyosen boyunca OAP’deki bitki ortiisii degisimleri ve memeli faunasinin evrimsel
tepkilerinin, bolgesel iklimsel ve ¢evresel faktorlerle dogrudan iligkili oldugunu ortaya koymaktadir.
Anahtar Kelimeler: Ge¢ Miyosen, fosil, Kapadokya Bolgesi, paleobiyocografya
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Vertebrate Paleontology Research in the Cappadocia Region
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The Cappadocia Region is located on the Central Anatolian Plateau (CAP) and presents a complex
geological structure characterized by the intercalation of volcanic rocks (lava flows, ignimbrites, and
pyroclastic deposits) with fluvial and lacustrine sediments of Late Neogene and Quaternary age. In
particular, ignimbrites dated to the Late Miocene and Pliocene are widely distributed across the region
and include fossiliferous layers [1,2]. This time interval represents a critical evolutionary transition
period marked by significant ecological shifts in mammalian faunas across much of the Old World,
during which increasing seasonality and aridity led to the replacement of closed forest habitats by more
open, savanna-like environments.

Since 2014, systematic paleontological excavations and surface surveys have been conducted in the
localities of Sofular (ca. 8.42 Ma), Yeniyaylacik (9 Ma), and Yamula Dam (ca. 7.5 Ma). These
investigations have led to the discovery of rich fossil mammal assemblages exhibiting high taxonomic
diversity and ecological representativeness, including members of Artiodactyla, Perissodactyla,
Proboscidea, and Carnivora. These faunal assemblages provide valuable data for understanding faunal
turnovers, environmental evolution, and biogeographic patterns in Turkey during the Late Miocene.
Based on their stratigraphic positions and radiometric dating results [3], the data obtained from these
localities indicate that changes in vegetation dynamics and the evolutionary responses of mammalian
faunas throughout the Late Miocene in the CAP were directly influenced by regional climatic and
environmental factors.

Keywords: Late Miocene, Fossil, Cappadocia region, Paleobiogeography
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Pasalar (Bursa) Orta Miyosen Hominoid Lokalitesi Omurgali Faunasi Rhinocerotidae
(Perissodactyla) On Bulgular

Giiler, G.!, Kaya, T. T.2
! Ankara Universitesi, Dil ve Tarih Cografya Fakiiltesi, Antropoloji Boliimii, Ankara
2 Ege Universitesi, Tabiat Tarihi Uygulama ve Arastirma Merkezi, Bornova/izmir, Tiirkiye, tanju.kaya@ege.edu.tr

Tirkiye Neojen’indeki linyit yataklarinin arastirilmasi projesi kapsaminda, MTA ve Alman arastiricilar
tarafindan 1965-1969 yillar1 arasinda kesfedilen Pasalar memeli lokalitesi, Bursa’nin 68 km
gilineybatisinda, Mustafakemalpasa ilgesinin ise 12 km giineybatisinda konumlanmistir [1]. Fosilli
seviye, Pasalar KOyili'niin glineyindeki bir yol yarmasinda, yaklasik 1 metre kalinliga sahip agik yesil-
gri renkli, kumlu birim igerisinde yer almaktadir. Sahip oldugu 83 omurgali taksonu ile gerek birey
gerek se de tiir sayis1 bakimindan Tirkiye ve Avrupa'nin da en zengin Orta Miyosen (MNS5/6) faunasidir.
Ozellikle barindirdig1 primat fosilleriyle diinya ¢apinda bir referans lokalitesi statiisiindedir.

Bu zengin memeli toplulugu igerisinde, Rhinocerotidae (gergedan) familyasina ait fosiller dikkate deger
bir yer tutmaktadir. Bu ¢alisma, lokaliteden elde edilen ve ¢ogunlugunu izole dislerin olusturdugu, az
sayida c¢ene parcasi ve postkraniyal (iskelet) kemiklerin de dahil oldugu yaklasitk 700 adet
Rhinocerotidae materyali {izerinde gergeklestirilen detayli morfolojik ve morfometrik analizlere
dayanmaktadir.

Yapilan analizler sonucunda, faunada ii¢ gergedan tiirii tanimlanmustir: Procoelodonta (Pasalarhinus)
tekkayai, Brachypotherium brachypus ve Hoploaceratherium tetradactylum. Buna ek olarak, farkl
morfolojik 6zellikler sergileyen ancak taksonomik tanimlamalar1 heniiz devam eden iki adet alt ti¢tincii
azi1 disi (m3) de tespit edilmistir. Karsilastirmali degerlendirmeler, Procoelodonta (P) tekkayai’nin
giincel bilgilerle yalnizca Pasalar lokalitesine 6zgii (endemik) bir tiir oldugunu ortaya koymustur.
Brachypotherium brachypus'un ise Avrupa’da Sansan (MN 6), La Grive (MN 7/8), Steinheim (MN 7/8)
gibi klasik lokalitelerin yani sira, Tiirkiye'de Ankara-Candir, Kiitahya-Sof¢a ve Mugla-Oren-Kultak gibi
faunalarda da bulundugu goriilmiistiir. Benzer sekilde, Hoploaceratherium tetradactylum'un Avrupa'da
Sansan (MN6) ve Goriach (MN 5) ile Tiirkiye'den Mugla-Yenieskihisar (MN7/8) ve Ankara-Candir
(MNG6) faunalarinda varligi dogrulanmustir.

Sonug olarak bu ¢alisma, Pagalar Rhinocerotidac materyallerini kapsamli bir sekilde tanimlayarak, bu
tiirlerin yurt i¢i ve yurt dist korelasyonlarmi kurmakta ve Tiirkiye’deki Orta Miyosen gergedanlarinin
stratigrafik dagilimi, biyokronoloji, paleoekoloji ve paleocografyasi hakkinda 6nemli yeni bulgular
sunmaktadir.

Anahtar kelimeler: Pasalar, Orta Miyosen, Rhinocerotidae
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Rhinocerotidae (Perissodactyla) from the Pasalar (Bursa, Turkey) Middle Miocene
Vertebrate Fauna: Preliminary Results
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Discovered between 1965 and 1969 by the MTA (General Directorate of Mineral Research and
Exploration) and German researchers as part of a project investigating Neogene lignite deposits in
Turkey, the Pasalar mammal locality is situated 68 km southwest of Bursa and 12 km southwest of the
Mustafakemalpasa district [1]. The fossiliferous level is located in a road cut south of Pasalar Village,
within a unit approximately 1 meter thick, characterized by light green-gray, fine to coarse sandy units.
With its 83 vertebrate taxa, it is the richest Middle Miocene (MN5/6) fauna in Europe, as well as in
Turkey, in terms of both the number of individuals and species. It holds the status of a global reference
locality, particularly due to the primate fossils it contains.

Within this rich mammalian assemblage, fossils belonging to the Rhinocerotidae (rhinoceros) family
hold a significant place. This study is based on detailed morphological and morphometric analyses
conducted on approximately 700 Rhinocerotidae specimens obtained from the locality, the majority of
which are isolated teeth, along with a small number of jaw fragments and postcranials.

Three rhinoceros species have been identified in the fauna: Procoelodonta (Pasalarhinus) tekkayai,
Brachypotherium brachypus and Hoploaceratherium tetradactylum. In addition, two lower molars (m3)
exhibiting different morphological characteristics have also been identified, but their taxonomic
assignments are still ongoing. Comparative assessments have revealed that, based on current knowledge,
Procoelodonta (P) tekkayai is a species endemic to the Pasalar locality. Brachypotherium brachypus
has been found at classic European localities such as Sansan (MN 6), La Grive (MN 7/8), and Steinheim
(MN 7/8), as well as in Turkish faunas as Ankara-Candir, Kiitahya-Sofca, and Mugla-Oren-Kultak.
Similarly, the presence of Hoploaceratherium tetradactylum has been confirmed in Europe at Sansan
(MN6) and Goériach (MN 5), and in Turkey within the faunas of Mugla-Yenieskihisar (MN7/8) and
Ankara-Candir (MNG).

In conclusion, this study comprehensively describes the Pasalar Rhinocerotidaec material, establishes
national and international correlations for these species, and presents significant new findings on the
stratigraphic distribution, biochronology, paleoecology, and paleogeography of Middle Miocene
rhinoceroses in Turkey.

Keywords: Pasalar, Middle Miocene, Rhinocerotidae
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Hoéyiiktepe insan Popiilasyonlarimin Ge¢ Dogu Roma ve Erken Tunc¢ Cag Dénemleri
Arasidaki Besin Ekonomisi Farklihklarinin Zooarkeolojik A¢idan incelenmesi
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Bu ¢aligsma, Kiitahya ili, Aslanapa il¢esinin, Kureysler Koyii i¢erisinde yer alan Hoyliktepe yerlesimi ve
beraberinde bulunan diger Nekropollere ait arkeolojik eserlerin bulundugu alandan elde edilen kemik
materyallerinin incelenmesini ve buna bagli olarak yerlesmenin besin ekonomileri ve faunasi hakkinda
bilgi vermeyi ve zooarkeoloji nedir ve temel ¢aligma metotlarini agiklamay1 amaglamistir.

2014-2016 yillar1 arasinda yapilan kazi ¢alismalar1 sonucunda Erken Tung Cagi, Orta Tung Cagi ve Geg
Dogu Roma Doénemlerine ait arkeolojik eserler tespit edilmistir.

Faunal kalintilar igerisinde toplamda 3.000’den fazla hayvan kemigi ele gegmistir. Incelenen kemiklerin
toplam agirligi 59,317 kg’dir. Toplamda 1086 kemigin tiir tayini yapilmistir. Gergeklestirilen analiz
caligsmalart Hoyliktepe yerlesiminde koyun/ke¢i, domuz ve sigirlar baskin oldugunu bize géstermistir.
Yerlesmede besin ekonomisinin evcil hayvanlar {izerine odakli oldugu arastirmalar sonucunda
anlagilmistir. Avcilik faaliyetleri az da olsa gézlemlenir. Av hayvanlari iginde gesitli geyik tiirleri, bunun
yani sira tavsan ve tilki gibi kiiglik boy memeliler tespit edilmistir.

Uzun kemiklerin kaynasma durumlarma bakildiginda koyun, keci, domuz ve sigirlarin biiyiik oranda iki
ve lizeri yasta tiiketildiklerini gdstermektedir.

Dislerin yipranma durumlari iizerinde yapilan incelemelerde uzun kemiklerden elde edilen sonuglarla
paralellik gostermektedir. Bu durum koyun/keg¢i ve sigirlarin etleri diginda siit, yiin gibi ikincil ekonomik
girdiler i¢inde kullanildiklarim1 géstermektedir.

Anahtar Kelimeler: Zooarkeoloji, Besin tiiketimi, Arkeoloji, Antropoloji, Hoyiiktepe
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The Investigation of The Differences of The Nutritional Economies of Hoyiiktepe
Human Populations Between Late Eastern Roma and Early Bronze Age In The Aspect

of Zooarchaeology
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This study aims to examine the faunal remains recovered from the archaeological site of Hoyiiktepe,
located in the village of Kureysler in the Aslanapa district of Kiitahya province, along with associated
necropolises. The primary objectives are to shed light on the subsistence economy and fauna of the
settlement, and to provide an overview of the field of zooarchaeology and its fundamental research
methods.

Excavations conducted between 2014 and 2016 revealed archacological artifacts dating to the Early
Bronze Age, Middle Bronze Age, and Late Eastern Roman periods.

Among the faunal remains, over 3,000 animal bones were recovered, with a total weight of 59.317
kilograms. Species identification was conducted on 1,086 of these bones. The analysis indicates that
sheep/goat, pig, and cattle remains were predominant within the assemblage at the Hoyiiktepe
settlement.

Research findings suggest that the subsistence economy of the settlement was primarily based on
domestic animals. While limited, evidence of hunting activities was also observed. Among the game
animals, various species of deer were identified, along with smaller mammals such as hare and fox.
Fusion analysis of long bones indicates that sheep, goats, pigs, and cattle were mostly consumed at two
years of age or older. Studies on tooth wear patterns support these findings, suggesting that, in addition
to meat, secondary products such as milk and wool were also utilized, particularly from sheep/goats and
cattle.

Keywords: Zooarkeology, Food consumption, Archeology, Anthropology, Hoyiiktepe
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Evrimin Baslangic ile Adaptasyonlarimin Cesitli Cevresel Etki ve Olcekleriyle Olasi
Etkilesimleri

Acar, D. !
'ITU EMCOLdursunacaracar@hotmail.com-yahoo.com

Yagam, artan bilgimizle goreceli bir kavram haline geldi. Diinya'daki yasamin en gelismis gostergeleri, yapi
niikleotidlerini olusturan tahribatsiz enerji radyasyonu altindaki elementler ve kalitimi bagaryla ileten
motor sistematik olaylarin devamliligidir. Ayni1 zamanda, bu elementler ve hiicresel enzimler, segici
gecirgen bir kulugka ortaminda, koruyucu ve hassas bir sekilde diizenlenmis bir polimerik kafes
yapisinda (membran) gelisir. Bu ortam, suyun kendisi ve su i¢eren ortamlar (tortullar ve kil dizileri)
tarafindan saglanir. Arkaik niikleik asitlerden yoksun hiicrelere sahip bir su alt1 termal bacasini canli bir
varlik olarak kabul edebiliriz. Bolgesel bir merkezi yap1 olarak kabul edilebilecek radyasyon kalkani ile
bir termal baca, bdyle bir kulugka membrani olarak diisiiniilebilir. (Membran da artan Ca*" nin iki farkli
etkisi [1] ) Ancak yasamin litosferdeki su veya tortul yapilarda baslayan ilk evrelerinin yani sira,
atmosferde de sabit asili halde benzer madde birikimi meydana gelebilir ve elektrostatik ve karmasik
katmanli akig yapilarinda polimer yapilar olusturabilir. Steroid baglayici evriminin canli evrimdeki yeri
[2]

Marangoni etkisi gibi farkli konsantrasyonlardaki karisimlar arasindaki ¢ekim ve itme dinamikleri ve
Brown hareketi ile tanimlanan sudaki pargaciklarin titresimi ve yer degistirmesi, ayn1 zamanda yasama
yol acgan sistematigin otomatik tetikleyicileri olabilir. Go¢ eden ve kendi enerji kaynaklarini tasiyan daha
gelismis organizmalarda, eslik eden elektrik potansiyel sistemleriyle adaptasyonu ve uyumlu
elementlerle mitokondriyal tip hiicre organellerinin gelisimini baslatan uygun hiicre i¢i diizenlemelere
gecis, baglangicta basit tek hiicreli organizmalarin yiikselisiyle iliskili bir parazitik formda meydana
gelmis olabilir. Laboratuvarda basit DNA veya RNA ve niikleotidler liretme yetenegi, yasamin
gostergesi olarak kabul edilebilecek ilkel hiicre olusumu formlarinin veya sistematiklerin, Diinya gibi
uygun ortamlara sahip gezegenlerde ¢ok hizli bir sekilde, belki de birka¢ giin i¢inde gerceklesmis
olabilecegini diisiindiirmektedir. Segici gegirgen izolasyon i¢inde, bozulmadiklar1 yerdeki elementlerin
bag kuvvetleri, kararli elektrostatik dengede elastik bir biyokristalize edici motor pompasina izin verir.
Maddenin fiziksel 6zelliklerinin bu duruma uyum saglama zorunlulugu, uygun ve yonlendirilmis enzim
olusumunu ve hiicre gelisimini miimkiin kilar. Canli siniflar1 ve aileleri i¢indeki morfolojik degisimler,
hem dogrudan Diinya ve atmosferin elektriksel ve manyetik 6zellikleriyle hem de iklim ve tektonik gibi
dolayli sonuglariyla smirlhidir. Bilingsiz ilkel otomatik canli organizmalarin, gelismis duyusal
yorumlama sinirine yani etkenlerin farkinda olan bilingli canlilara evrilmesi, ¢ok duyulu veya duyusal
sinirlerin kazanilmasina ve dnemli ilk uyarilarin sirayla se¢ilmesine dayanir. Diger yandan artan viicut
elektrik potansiyeli, i¢ gevrenin etkilerinin dis ¢evre olarak evrimsel siirece entegre edilmesini gerektirir.
Bu durum bir anlamda, istemli hareket, diisinme ve zeka yetenekleri, dis tetikleyicilerin belirli
yansimalariyla uzun bir siire boyunca kalitsal hale gelebilir.

Anahtar Kelimeler: Archaea, Bir, Brown hareketi, Marangoni etkisi,-Mar -Mer, Mir
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Possible Interactions of the Beginning of Evolution and Adaptations withVarious
Environmental Scales

Acar, D.!
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Life has become a relative concept with our increasing knowledge. The most developed indicators of
life on Earth are elements under non-destructive energy radiation which form the building nucleotides
and the persistence of the motor systematic events that successfully transmit heredity. At the same time,
these elements and cellular enzymes develop in a selectively permeable incubation environment, a
protective and precisely arranged polymeric lattice structure (membrane). This environment is provided
by water itself and water-containing environments (sediments and clay sequence). We can accept an
under water thermal vent with cells lacking archaic nucleic acids as a living being. A thermal vent, with
its radiation shield, which can be considered a regional central structure, can be considered such an
incubation membrane. (Two different effects of increased Ca** in the membrane Ivannikov (2013))
However, in addition to the early stages of life, which began in water or sedimentary structures in the
lithosphere, similar suspended matter accumulation can also occur in the atmosphere, forming polymer
structures in electrostatic and complex layered flow structures. The role of steroid-binding evolution in
biotic evolution (see Baker 2019)

The dynamics of attraction and repulsion between mixtures of different concentrations, such as the
Marangoni effect, and the vibration and displacement of particles in water, described by Brownian
motion, may also be automatic triggers for the systematics that lead to life. In more advanced organisms
that migrate and carry their own energy sources, the transition to appropriate intracellular arrangements,
which initiated adaptation with accompanying electric potential systems and the development of
mitochondrial-type cell organelles with compatible elements, may have initially occurred in a parasitic
form related to the rise of simple single-celled organisms. The ability to produce simple DNA or RNA
and nucleotides in the laboratory suggests that primitive forms of cell formation, or systematics that
could be considered indicators of life, could have occurred very rapidly, perhaps within a few days, on
planets with suitable environments like Earth. The bond strengths of elements, within the selectively
permeable isolation where they are not disturbed, allow for an elastic biocrystallizing motor pump in
stable electrostatic equilibrium. The necessity of the physical properties of matter to adapt to this
condition makes appropriate and directed enzyme formation and cell development possible.
Morphological changes within living classes and families are limited both directly by the electric and
magnetic properties of the earth and atmosphere and by their indirect consequences, such as climate and
tectonics. The evolution of conscious livings with developed sensor interpratation nerve, that is, aware
of factors, from unconscious primordial automatic living organisms is based on the acquisition
development of multisensory or sensory nerves and selection of important first stimulation in sequence.
The increased body electrical potential, on the other hand, necessitates integrating the effects of the
internal environment into the evolutionary process as external environment. In this case, in a sense,
voluntary movement, thought and intelligence abilities can become hereditary over a long period of
time, with certain reflections of external triggers.

Keywords: Archaea, bir, Brownian motion Marangoni effect,-mar -mer, mir,
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Eosen-Oligosen Gegis Dénemi’nde Orta Anadolu'daki iklim Degisiklikleri
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Eosen-Oligosen Gegisi (EOT; ~34 Ma), Senozoyik doneminin en 6nemli iklimsel degisimlerinden birini
temsil eder ve son sicak evre (warmhouse) ile soguk evre (coolhouse) arasindaki gegisi isaret eder. EOT,
kara ekosistemlerini 6nemli derecede etkilemis ve Bati Avrupa’ya Asya kokenli ¢ok sayida tetrapod
kladimin gelisiyle iliskilendirilen 6nemli bir faunal degisim olay1 olan “Grande Coupure” ile eszamanli
gergeklesmistir. EOT nin etkileri tortul kayitlarda belirgin bolgesel degiskenlik gosterir ve bu iklimsel
olaymm Grande Coupure sirasinda yayilma yollarmin olusumuna katkisi hédlen yeterince netlik
kazanmamustir.

Bu calismada, Orta Anadolu’daki Cigekdagi Havzasi’nda EOT’yi barindiran bir stratigrafik istifin
yaslandirilmasi i¢in sedimantolojik, magnetostratigrafik, biyostratigrafik ve U-Pb jeokronolojik
yontemleri bir arada kullanilmigtir. Bu ¢aligma alani, Grande Coupure sirasinda alternatif bir yayilma
rotast oldugu one siiriilen ve “Balkanatolia” olarak adlandirilan bir biyocografik bdlgenin parcasidir;
ancak halen yeterince arastirilmamustir. Ayrica, EOT siiresince yerel paleoekolojik kosullar1 belirlemek
amaciyla pedojenik karbonatlardan elde edilen kararli ve kiimelenmis izotop (clumped isotope)
analizleri yapilmistir.

Verilerimiz, Priaboniyen’den alt Rupelyen’e kadar uzanan, Oi-1 buzullagsma evresi (~33,65 Ma) dahil
olmak tizere, fliiviolakiistrin bir sistemi belgelemektedir. Sedimantolojik veriler, o6zellikle son
Priaboniyen’e tarihlenen ve artan bolgesel kuraklikla tetiklenen bir gol gerilemesiyle iliskilendirilen
belirgin bir uyumsuzlukla karakterize edilen 6nemli paleogevresel degisimlere isaret etmektedir. Bu
olay, kararli izotop verilerimizde de desteklenen uzun siireli bir kuraklasma egiliminin baslangicin
simgelemektedir. Buna ek olarak, kararli ve kiimelenmis izotop analizleri, ylizey sicakliklarina dair 6n
bulgular (A47) sunarak, Grande Coupure ile iliskili fauna yayilimlarim etkileyebilecek iklim kosullarina
dair 6nemli ipuglar1 sunmaktadir.

Anahtar Kelimeler: Balkanatolia, Eosen, Paleoiklim, EOT, Pedojenik karbonatlar, Kiimelenmis
izotoplar, Kararli izotoplar, Fauna yayilimlar.
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Climatic shifts in Central Anatolia across the Eocene-Oligocene Transition
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The Eocene-Oligocene Transition (EOT; ~34 Ma) represents one of the most pivotal climatic shifts of
the Cenozoic era, marking the change from the last warmhouse phase to a coolhouse state. The EOT
profoundly influenced terrestrial ecosystems and coincided with the "Grande Coupure,” a major faunal
turnover event in Western Europe linked to the arrival of numerous Asian tetrapod clades. The effects
of the EOT exhibit marked regional variability in sedimentary archives, and its role in facilitating
dispersal pathways during the Grande Coupure remains poorly constrained.

In this study, we combine sedimentological, magnetostratigraphic, biostratigraphic, and U-Pb
geochronological methods to date a succession encompassing the EOT in the Cigekdagi Basin, Central
Anatolia. This region forms part of Balkanatolia, a biogeographic province posited as an alternative
dispersal route during the Grande Coupure, yet it remains insufficiently explored. We further assess
stable and clumped isotope signatures from pedogenic carbonates to reconstruct local
paleoenvironmental conditions across the EOT.

Our record documents a fluvio-lacustrine system extending from the Priabonian into the lower Rupelian,
including the Oi-1 glaciation (~33.65 Ma). Sedimentological evidence points to substantial
paleoenvironmental shifts, notably a pronounced sedimentary unconformity in the latest Priabonian
interpreted as a lake regression driven by increasing regional aridity. This event also signals the onset
of a prolonged aridification trend, as reflected in our stable isotope data. In addition, the stable and
clumped isotope analyses yield preliminary surface temperature estimates (As7), offering insights into
the climatic conditions potentially influencing faunal dispersals associated with the Grande Coupure.
Keywords: Balkanatolia, Eocene, paleoclimate, EOT, pedogenic carbonates, clumped isotopes, stable
isotopes, dispersals.
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Anadolu Miyosen Donem Gergedan’larinin Paleoekolojisi Ve Biyostratigrafisi
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Giliniimiizde soyu tiikenme tehlikesiyle karsi karsiya olan gergedanlar, yaklasik 40 milyon yillik evrimsel siireg
boyunca yeryiiziinde yasamig en yaygin ve basarili memeli gruplarindan biri olmustur. Asya'daki paleomemeli
faunasinin gog¢ iliskilerini anlayabilmek agisindan bu gruba yonelik arastirmalar biiylik dnem tasimaktadir. Bu
baglamda, Avrasya memeli faunasinin bati-dogu dogrultusundaki goglerinin kavsak noktasi konumundaki
Anadolu, paleobiyocografik gegisleri ve paleoekolojik ¢ikarimlari anlamak agisindan kritik bir bolge olarak dne
cikmaktadir. Fosil kayitlari, Anadolu’nun bu gecislerde 6nemli bir koprii islevi gordiigiinii agik¢a ortaya
koymaktadir. Gergedanlar, yliksek hareket kabiliyetleri sayesinde Diinya’nin genis cografyalarina hizla
yayilabilmis ve ¢esitli ekolojik ortamlarda bagariyla varligin siirdiirmiistiir. Fosil kayitlarina gore, gergedanlar ilk
kez Orta Eosen Donemi’nde Kuzey Yarimkiire’de ortaya cikarken, Afrika’da Erken Miyosen’de goriilmeye
baslamistir. Bu grup, Orta Eosen’den giiniimiize kadar toplam 41 cins ve 142 tiir ile temsil edilmistir.

Bu ¢alismada, Tiirkiye’nin ¢esitli lokalitelerinden elde edilen gergedan fosil buluntular1 literatiir taramasi yoluyla
degerlendirilmis; Anadolu’daki tiir ¢esitliligi, yayilimi, paleoekolojisi ve filogenetik iliskileri analiz edilmistir.
Anadolu’da toplam 78 lokalitede gergedan buluntusuna rastlanmis; bu lokalitelerde simdiye kadar 19 farkl tiir ve
cinse ait kalintilar tanimlanmistir. S6z konusu lokalitelerde en sik karsilasilan cinsler Aceratherium, Acerorhinus,
Begertherium, Beliajevina, Brachypotherium, Ceratotherium, Chilotherium, Dicerorhinus, Dihoplus ve
Hoploaceratherium olarak tespit edilmistir.

Ge¢ Miyosen Donemi’nde ise Chilotherium ve Miodiceros cinslerinin Anadolu’da yaygin olarak goriildiigl ve
benzer ekolojik ortamlar1 paylastiklar: anlasilmistir.

Anahtar Kelimeler: Anadolu, Anadolu Ge¢ Miyosen Donem, Biyostratigrafi, Gergedan, Paleoekoloji
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Paleoecology and Biostratigraphy of Miocene Rhinoceroses in Anatolia
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Rhinoceroses (family Rhinocerotidae), currently facing critical endangerment, have been among the
most widespread and ecologically successful large mammals throughout an evolutionary history
spanning approximately 40 million years. Owing to their high mobility and broad ecological
adaptability, they achieved a wide geographical distribution across various terrestrial ecosystems.
Understanding the biogeographic history and dispersal dynamics of rhinocerotids is crucial for
reconstructing paleomammalian migration patterns in Asia. In this context, Anatolia plays a particularly
critical role as a paleobiogeographical corridor that connects the faunal provinces of Europe and Asia.
Fossil records clearly demonstrate that Anatolia functioned as a major gateway for both eastward and
westward faunal dispersals during the Cenozoic. According to current paleontological evidence,
rhinoceroses first emerged in the Northern Hemisphere during the Middle Eocene and appeared in Africa
later, during the Early Miocene. Since their first appearance, rhinocerotids have been represented by a
total of 41 genera and 142 species globally.

The study aims to assess the diversity, distribution, paleoecology, and phylogenetic relationships of
rhinocerotid taxa based on fossil remains recovered from various localities in Tiirkiye. A comprehensive
literature review has revealed rhinoceros fossil occurrences at 78 localities across Anatolia, comprising
remains attributed to 19 distinct genera and species. The most frequently encountered genera include
Aceratherium, Acerorhinus, Begertherium, Beliajevina, Brachypotherium, Ceratotherium,
Chilotherium, Dicerorhinus, Dihoplus and Hoploaceratherium.

During the Late Miocene, Chilotherium and Miodiceros appear to have been the most widespread and
dominant taxa, likely sharing similar ecological habitats across the region.

Keywords: Antolian, Anatolian Late Miocene Period, Biostratigraphy, Paleoecolgy, Rhinocerotidae
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