
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/330247342

Karstic Landscapes and Landforms in Turkey

Chapter · January 2019

DOI: 10.1007/978-3-030-03515-0_5

CITATIONS

21
READS

2,243

3 authors:

Some of the authors of this publication are also working on these related projects:

Seismites Around the Lake Van View project

Geomorphology, climate, geoarchaeology, water resources and geoarchaeology in Anatolia View project

Lütfi Nazik

Ahi Evran Üniversitesi

35 PUBLICATIONS   231 CITATIONS   

SEE PROFILE

Murat Poyraz

Ahi Evran Üniversitesi

24 PUBLICATIONS   52 CITATIONS   

SEE PROFILE

Mustafa Karabiyikoglu

Ardahan Üniversitesi, Turkey, Ardahan

52 PUBLICATIONS   1,623 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Murat Poyraz on 11 January 2019.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/330247342_Karstic_Landscapes_and_Landforms_in_Turkey?enrichId=rgreq-cb5220a7f12bb9123702cfb43cdc6df4-XXX&enrichSource=Y292ZXJQYWdlOzMzMDI0NzM0MjtBUzo3MTM4NjI0Mzc0MjUxNTNAMTU0NzIwOTQ3NjQ2MA%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/330247342_Karstic_Landscapes_and_Landforms_in_Turkey?enrichId=rgreq-cb5220a7f12bb9123702cfb43cdc6df4-XXX&enrichSource=Y292ZXJQYWdlOzMzMDI0NzM0MjtBUzo3MTM4NjI0Mzc0MjUxNTNAMTU0NzIwOTQ3NjQ2MA%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Seismites-Around-the-Lake-Van?enrichId=rgreq-cb5220a7f12bb9123702cfb43cdc6df4-XXX&enrichSource=Y292ZXJQYWdlOzMzMDI0NzM0MjtBUzo3MTM4NjI0Mzc0MjUxNTNAMTU0NzIwOTQ3NjQ2MA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Geomorphology-climate-geoarchaeology-water-resources-and-geoarchaeology-in-Anatolia?enrichId=rgreq-cb5220a7f12bb9123702cfb43cdc6df4-XXX&enrichSource=Y292ZXJQYWdlOzMzMDI0NzM0MjtBUzo3MTM4NjI0Mzc0MjUxNTNAMTU0NzIwOTQ3NjQ2MA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-cb5220a7f12bb9123702cfb43cdc6df4-XXX&enrichSource=Y292ZXJQYWdlOzMzMDI0NzM0MjtBUzo3MTM4NjI0Mzc0MjUxNTNAMTU0NzIwOTQ3NjQ2MA%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Luetfi-Nazik?enrichId=rgreq-cb5220a7f12bb9123702cfb43cdc6df4-XXX&enrichSource=Y292ZXJQYWdlOzMzMDI0NzM0MjtBUzo3MTM4NjI0Mzc0MjUxNTNAMTU0NzIwOTQ3NjQ2MA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Luetfi-Nazik?enrichId=rgreq-cb5220a7f12bb9123702cfb43cdc6df4-XXX&enrichSource=Y292ZXJQYWdlOzMzMDI0NzM0MjtBUzo3MTM4NjI0Mzc0MjUxNTNAMTU0NzIwOTQ3NjQ2MA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Ahi_Evran_Ueniversitesi?enrichId=rgreq-cb5220a7f12bb9123702cfb43cdc6df4-XXX&enrichSource=Y292ZXJQYWdlOzMzMDI0NzM0MjtBUzo3MTM4NjI0Mzc0MjUxNTNAMTU0NzIwOTQ3NjQ2MA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Luetfi-Nazik?enrichId=rgreq-cb5220a7f12bb9123702cfb43cdc6df4-XXX&enrichSource=Y292ZXJQYWdlOzMzMDI0NzM0MjtBUzo3MTM4NjI0Mzc0MjUxNTNAMTU0NzIwOTQ3NjQ2MA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Murat-Poyraz?enrichId=rgreq-cb5220a7f12bb9123702cfb43cdc6df4-XXX&enrichSource=Y292ZXJQYWdlOzMzMDI0NzM0MjtBUzo3MTM4NjI0Mzc0MjUxNTNAMTU0NzIwOTQ3NjQ2MA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Murat-Poyraz?enrichId=rgreq-cb5220a7f12bb9123702cfb43cdc6df4-XXX&enrichSource=Y292ZXJQYWdlOzMzMDI0NzM0MjtBUzo3MTM4NjI0Mzc0MjUxNTNAMTU0NzIwOTQ3NjQ2MA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Ahi_Evran_Ueniversitesi?enrichId=rgreq-cb5220a7f12bb9123702cfb43cdc6df4-XXX&enrichSource=Y292ZXJQYWdlOzMzMDI0NzM0MjtBUzo3MTM4NjI0Mzc0MjUxNTNAMTU0NzIwOTQ3NjQ2MA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Murat-Poyraz?enrichId=rgreq-cb5220a7f12bb9123702cfb43cdc6df4-XXX&enrichSource=Y292ZXJQYWdlOzMzMDI0NzM0MjtBUzo3MTM4NjI0Mzc0MjUxNTNAMTU0NzIwOTQ3NjQ2MA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mustafa-Karabiyikoglu?enrichId=rgreq-cb5220a7f12bb9123702cfb43cdc6df4-XXX&enrichSource=Y292ZXJQYWdlOzMzMDI0NzM0MjtBUzo3MTM4NjI0Mzc0MjUxNTNAMTU0NzIwOTQ3NjQ2MA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mustafa-Karabiyikoglu?enrichId=rgreq-cb5220a7f12bb9123702cfb43cdc6df4-XXX&enrichSource=Y292ZXJQYWdlOzMzMDI0NzM0MjtBUzo3MTM4NjI0Mzc0MjUxNTNAMTU0NzIwOTQ3NjQ2MA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mustafa-Karabiyikoglu?enrichId=rgreq-cb5220a7f12bb9123702cfb43cdc6df4-XXX&enrichSource=Y292ZXJQYWdlOzMzMDI0NzM0MjtBUzo3MTM4NjI0Mzc0MjUxNTNAMTU0NzIwOTQ3NjQ2MA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Murat-Poyraz?enrichId=rgreq-cb5220a7f12bb9123702cfb43cdc6df4-XXX&enrichSource=Y292ZXJQYWdlOzMzMDI0NzM0MjtBUzo3MTM4NjI0Mzc0MjUxNTNAMTU0NzIwOTQ3NjQ2MA%3D%3D&el=1_x_10&_esc=publicationCoverPdf


World Geomorphological Landscapes

Catherine Kuzucuoğlu
Attila Çiner
Nizamettin Kazancı    Editors 

Landscapes and 
Landforms of 
Turkey



World Geomorphological Landscapes

Series editor

Piotr Migoń, Wroclaw, Poland



Catherine Kuzucuoğlu
Attila Çiner • Nizamettin Kazancı
Editors

Landscapes and Landforms
of Turkey

123



Editors
Catherine Kuzucuoğlu
Laboratory of Physical Geography (LGP,
UMR 8591)

CNRS, Universities of Paris 1 Panthéon-Sorbonne
and Paris 12 U-Pec

Meudon, France

Attila Çiner
Istanbul Technical University
Istanbul, Turkey

Nizamettin Kazancı
Ankara University
Ankara, Turkey

ISSN 2213-2090 ISSN 2213-2104 (electronic)
World Geomorphological Landscapes
ISBN 978-3-030-03513-6 ISBN 978-3-030-03515-0 (eBook)
https://doi.org/10.1007/978-3-030-03515-0

Library of Congress Control Number: 2018960303

© Springer Nature Switzerland AG 2019
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation, broadcasting, reproduction
on microfilms or in any other physical way, and transmission or information storage and retrieval, electronic
adaptation, computer software, or by similar or dissimilar methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication does not
imply, even in the absence of a specific statement, that such names are exempt from the relevant protective laws and
regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this book are believed
to be true and accurate at the date of publication. Neither the publisher nor the authors or the editors give a warranty,
express or implied, with respect to the material contained herein or for any errors or omissions that may have been
made. The publisher remains neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

https://doi.org/10.1007/978-3-030-03515-0


Contents

Part I Outlines

1 Introduction to Landscapes and Landforms of Turkey . . . . . . . . . . . . . . . . . 3
Catherine Kuzucuoğlu, Attila Çiner, and Nizamettin Kazancı

2 The Physical Geography of Turkey: An Outline . . . . . . . . . . . . . . . . . . . . . . 7
Catherine Kuzucuoğlu

3 The Tectonic Control on the Geomorphological Landscapes of Turkey . . . . . 17
Catherine Kuzucuoğlu, A. M. Celâl Şengör, and Attila Çiner

4 The Geomorphological Regions of Turkey . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
Catherine Kuzucuoğlu, Attila Çiner, and Nizamettin Kazancı

Part II Karst

5 Karstic Landscapes and Landforms in Turkey . . . . . . . . . . . . . . . . . . . . . . . 181
Lütfi Nazik, Murat Poyraz, and Mustafa Karabıyıkoğlu

6 Gypsum Karst Landscape in the Sivas Basin . . . . . . . . . . . . . . . . . . . . . . . . . 197
Uğur Doğan and Serdar Yeşilyurt

7 The Antalya Tufas: Landscapes, Morphologies, Age, Formation
Processes and Early Human Activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207
Erdal Koşun, Baki Varol, and Harun Taşkıran

8 Pamukkale Travertines: A Natural and Cultural Monument
in the World Heritage List . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219
Erhan Altunel and Francesco D’Andria

Part III Coastal Landforms

9 Coastal Landforms and Landscapes of Turkey . . . . . . . . . . . . . . . . . . . . . . . 233
Attila Çiner

10 The Geology and Geomorphology of İstanbul . . . . . . . . . . . . . . . . . . . . . . . . 249
A. M. Celâl Şengör and Tayfun Kındap

11 The Sinop Peninsula: The Northernmost Part of Asia Minor . . . . . . . . . . . . . 265
Cengiz Yıldırım, Okan Tüysüz, and Tolga Görüm

12 Landscape Development and Changing Environment of Troia
(North-western Anatolia) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277
İlhan Kayan

13 Rapid Delta Growth in Historical Times at Ephesus and Miletus—The
Examples of the Küçük and the Büyük Menderes Rivers . . . . . . . . . . . . . . . . 293
Helmut Brückner

xxi



14 Landscape Development of the Eşen Valley and Delta Plain
(Letoôn and Patara Sites) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307
Ertuğ Öner

Part IV Lakes

15 The Lake Basins of South-west Anatolia . . . . . . . . . . . . . . . . . . . . . . . . . . . . 325
Nizamettin Kazancı and Neil Roberts

16 Salted Landscapes in the Tuz Gölü (Central Anatolia):
The End Stage of a Tertiary Basin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339
Erman Özsayın, Alper Gürbüz, Catherine Kuzucuoğlu, and Burçin Erdoğu

17 Geomorphological Landscapes in the Konya Plain and Surroundings . . . . . . 353
Catherine Kuzucuoğlu

18 Lake Van . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369
Ebru Akköprü and Aurélien Christol

Part V Highlands

19 A Fossil Morphology: The Miocene Fluvial Network of the Western
Taurus (Turkey) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385
Olivier Monod and Catherine Kuzucuoğlu

20 Ice in Paradise: Glacial Heritage Landscapes of Anatolia . . . . . . . . . . . . . . . 397
Mehmet Akif Sarıkaya and Attila Çiner

21 Pleistocene Glacier Heritage and Present-Day Glaciers in the Southeastern
Taurus (İhtiyar Şahap Mountains) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 413
Ali Fuat Doğu

22 Aladağlar Mountain Range: A Landscape-Shaped by the Interplay
of Glacial, Karstic, and Fluvial Erosion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 423
C. Serdar Bayarı, Alexander Klimchouk, M. Akif Sarikaya, and Lütfi Nazik

23 Glacial Landscape and Old-Growth Forests of the Mount Kaçkar National
Park (Eastern Black Sea Region) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 437
İhsan Çiçek, Gürcan Gürgen, Harun Tunçel, Ali Fuat Doğu, and Oğuz Kurdoğlu

24 The Köroğlu Mountains: The Most Settled Highlands of Anatolia . . . . . . . . . 447
Nizamettin Kazancı and Yaşar Suludere

Part VI Tectono Geomorphology

25 Fairyland in the Erzurum High Plateau, Eastern Anatolia . . . . . . . . . . . . . . 461
Fuat Şaroğlu and Yıldırım Güngör

26 Landscape Evolution and Occupation History in the Vicinity
of Amasya . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 471
M. Korhan Erturaç

27 The North Anatolian Fault and the North Anatolian Shear Zone . . . . . . . . . 481
A. M. Celâl Şengör and Cengiz Zabcı

28 Morphotectonics of the Alaşehir Graben with a Special Emphasis
on the Landscape of the Ancient City of Sardis, Western Turkey . . . . . . . . . 495
Gürol Seyitoğlu, Nicholas D. Cahill, Veysel Işık, and Korhan Esat

29 The Büyük Menderes River: Origin of Meandering Phenomenon . . . . . . . . . 509
Alper Gürbüz and Nizamettin Kazancı

xxii Contents



30 Geomorphic Response to Rapid Uplift in a Folded Structure:
The Upper Tigris Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521
Sabri Karadoğan and Catherine Kuzucuoğlu

Part VII Volcanics

31 A Fascinating Gift from Volcanoes: The Fairy Chimneys
and Underground Cities of Cappadocia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 535
Attila Çiner and Erkan Aydar

32 Quaternary Volcanic Landscapes and Prehistoric Sites in Southern
Cappadocia: Göllüdağ, Acıgöl and Hasandağ . . . . . . . . . . . . . . . . . . . . . . . . . 551
Damase Mouralis, Erkan Aydar, Ahmet Türkecan, and Catherine Kuzucuoğlu

33 In the Footsteps of Strabon: Mount Erciyes Volcano—The Roof of Central
Anatolia and Sultansazliği Basin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 565
Erkan Aydar, Erdal Şen, Mehmet Akif Sarıkaya, and Catherine Kuzucuoğlu

34 Quaternary Monogenetic Volcanoes Scattered on a Horst:
The Bountiful Landscape of Kula . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 577
Erdal Şen, Mehmet Korhan Erturaç, and Erdal Gümüş

35 Nemrut Caldera and Eastern Anatolian Volcanoes:
Fire in the Highlands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 589
İnan Ulusoy, H. Evren Çubukçu, Damase Mouralis, and Erkan Aydar

Part VIII Geoheritage

36 Threats and Conservation of Landscapes in Turkey . . . . . . . . . . . . . . . . . . . 603
Nizamettin Kazancı and Catherine Kuzucuoğlu

Contents xxiii



Oğuz Kurdoğlu is an Assistant Professor of Forest Policy and Nature Conservation in the
Faculty of Forestry at Karadeniz Technical University. His research interests are mainly
focused on protected areas, ecotourism, old growth forests and environmental degradation. He
is the author or co-author of more than 40 academic papers and numerous public educational
articles. He conducted 23 research, environmental education and nature conservation projects
in the north-eastern Black Sea Mountains.

Olivier Monod is a retired researcher geologist from the Institut des Sciences de la Terre
d’Orléans University (ISTO), France. One of his main research topics concerned tectonics and
stratigraphy in the Taurus chain, especially in the western Taurus Mountains and in
south-eastern Turkey. He was also interested in the surrounding Miocene basins and described
a related fossil geomorphology that is still preserved in the higher parts of the chain.

Damase Mouralis is a Professor of Physical Geography at the Department of Geography,
Land Planning and Environment, University of Rouen Normandy, France. His research
interests concern Pleistocene and Holocene landscape evolution, palaeoenvironments and
geoarchaeology, mainly in volcanic environments. A large part of his research focuses on the
way former civilisations interacted with their environment and used lithic resources, especially
in Anatolia.

Lütfi Nazik is an Assistant Professor of Geomorphology at the Department of Geography,
Ahi Evran University of Kırşehir, Turkey. He led cave and karst exploration group of Turkish
Geological Survey between 1979 and 2010 during which thousands of karst caves were
discovered, explored and mapped. His main interests involve the evolution of the surface and
subsurface morphology of the karst systems with particular reference to Taurus Karst Belt of
Turkey. He and his team published numerous reports on the karst geomorphology of Turkey.

Ertuğ Öner is a Professor of Physical Geography at Ege University, Department of Geog-
raphy, Faculty of Literature. His research interests are mainly focused on coastal geomor-
phology, alluvial geomorphology, paleogeography and geoarchaeology. Currently, he studies
these topics along the western and southern coasts of Turkey. He has published over 80
articles, papers, chapters and books.

Erman Özsayın is an Assistant Professor in the Department of Geological Engineering at
Hacettepe University in Ankara, Turkey. He obtained his Ph.D. on Structural Geology in
Hacettepe University and concluded his post-doctorate study in the University of Potsdam,
Germany. His is specialised in mapping, structural geology, neotectonics, tectonic geomor-
phology and palaeoseismology. He also worked on several projects related to landslide and
flood hazard potential assessment of northern central Anatolia. He is working on soft sediment
deformation structures related to regional tectonics.

Murat Poyraz is a Ph.D. student and Lecturer of Physical Geography at the Geography
Department, Ahi Evran University. He is the Co-Head of Geography Department of Ahi Evran
University. His research interests are focused on physical geography, karst geomorphology
and GIS.

Neil Roberts is a Professor of Physical Geography at the University of Plymouth, UK. He
researches Holocene climatic and environmental change, specifically derived from lake sed-
iment archives. He is the author of >100 papers and editor of Quaternary Science Reviews. He
has served on national and international committees concerning past global changes, including
the US. National Academies Committee on Surface Temperature Reconstructions for the Past
2000 Years (2006). He was also a Visiting Blaustein Research Fellow at Stanford University.

Mehmet Akif Sarıkaya is an Associate Professor of Geology at the Eurasia Institute of Earth
Sciences of the Istanbul Technical University. He graduated from the Geological Engineering
Department of the Hacettepe University in 1998 and received his Ph.D. in 2009 from the University
of Arizona, USA. His main interests are in Quaternary geomorphology and geochronology in

Editors and Contributors xxix



Gürcan Gürgen is a Professor of Physical Geography at the Ankara University. His scientific
activity covers different fields of physical geography, geomorphology, environmental studies
and geography education. He is currently the Head of the Turkish and Social Sciences Edu-
cation Department at the Faculty of Education Sciences.

Veysel Işık is a Professor of Structural Geology and Tectonics at Ankara University. His
primary research interests are nature of active/passive fault zones and shear zones, meta-
morphic core complexes and exhumation/denudation processes at the earth crust. His current
projects include crustal-scale active fault zones (North Anatolian and East Anatolian Fault
Zones in Turkey; Tabriz, Bozqush and Aras Fault Zones in Iran), Taurides and Arabian
platform.

Mustafa Karabıyıkoğlu is currently an Associate Professor of Physical Geography and
Geology at the Geography Department in the Ardahan University. Formerly, he worked at the
Geological Research Department, General Directorate of Mineral Research and Exploration
before taking up a post as an Assistant Professor and Head of Anthropology Department at the
University of Yüzüncü Yıl. In the late 1970s and 1980s, he acted as the President of the
Turkish Association of Geomorphology. His research and teaching activities mainly cover
geomorphology, sedimentology and Quaternary studies.

Sabri Karadoğan graduated from Ege University in the Department of Geography in 1987.
He received his M.A. and Ph.D. degrees in Physical Geography from Fırat University in 1999
and 2005. After his doctorate studies, he joined the Geography Teaching Department of Dicle
University, Diyarbakır, first as a Teaching Assistant and later as an Associate Professor in
2012. He is currently an Associate Professor at the Faculty of Education of Dicle University,
where he is the Head of the Department of Geography Teaching since 2014. His areas of
interest include geomorphology, geoarchaeology, geographic information systems and remote
sensing.

İlhan Kayan is a retired professor from the Department of Geography of Ege University,
İzmir, Turkey. His research interests are mainly focused on coastal geomorphology, paleo-
geography and geoarchaeology. He studied the interactions between geographical changes and
cultural developments on the archaeological sites of the Aegean coastal region of Anatolia,
especially on Troia and Ephesus. His research activities continue on coastal geomorphology,
Holocene sea level and shoreline changes on the coast of western Anatolia.

Tayfun Kındap is a Full Professor of Eurasia Institute of Earth Sciences at the Department of
Climate and Marine Sciences, Istanbul Technical University. His research interests are mainly
focused on meteorological and air quality modelling, climate change, Saharan dust transport,
long-range anthropogenic aerosol transport. His main study areas are located in the Eastern
Europe, Black Sea, Mediterranean Region and Sahara. He is the author of more than 30
publications. He has been the Vice-Rector for Human Resources, Construction and Technical
Works, Health-Culture and Sport Works and Strategy Development since 2012.

Alexander Klimchouk (Ph.D., Dr. Sci.) is a Leading Scientist at the Institute of Geological
Sciences of the National Academy of Sciences of Ukraine, a member of the National Council
of Ukraine for Science and Technology and the past-President of the Commission on Karst
Hydrogeology and Speleogenesis of the International Union of Speleology. His research
interests lay in karst hydrogeology and geomorphology and particularly focus on speleoge-
nesis and hypogene karst. He authored and co-authored over 300 scientific publications and
edited several major international paper collections.

Erdal Koşun is an Associate Professor of Sedimentology at the Geological Engineering
Department of Akdeniz University. His research topics are mainly facies analyses on the
siliciclastic sedimentary rocks and spring water deposits as travertine/tufa. He has conducted
research in various fields of geology (paleoclimate reconstruction from both cave deposits and
travertine deposits, Permian–Triassic boundary and mass extinction traces around the Eastern
Mediterranean, lake deposits, etc.).

xxviii Editors and Contributors



5Karstic Landscapes and Landforms in Turkey

Lütfi Nazik, Murat Poyraz, and Mustafa Karabıyıkoğlu

Abstract
Approximately, 40% of Turkey’s landmass consists of
soluble rocks (limestone, dolomite, and gypsum) highly
suitable for karstification. While presenting different litho-
logical composition, lithostratigraphic and structural char-
acteristics, these rocks reach in some places up to 4000 m in
elevation. Tectonic movements since the middle Miocene
have played, together with climate, a major role in the
processes of karst development. Several factors intervene
in the formation processes and history of the karstic
landscapes of Turkey: structural dynamics (mainly exten-
sional tectonics and block faulting) and its spatial distribu-
tion, relief rejuvenation responding to the combination of
uplift intensity and sea-level changes and the stratigraphic/
lithologic context. Resulting from the various combina-
tions possible, there are large-scale differences in the
evolution of the karstic landscape within short distances.
Consequently, six karstic regions and eleven distinct
sub-karstic areas can be identified on the basis of their
different morphogenetic and morphometric characteristics.

Keywords
Karst � Limestone � Doline � Neotectonic �
Turkey

5.1 Introduction

Turkey is located between Eurasia, Africa, and Arabian plates
and on the Alpine-Himalayan Mountain Belt. It is a transcon-
tinental country forming a bridge between Asia and Europe.
Among the impressive landscapes and landforms produced by
the complex interaction of earth movements, climatically
controlled geomorphic processes and volcanic eruptions are
karst terrains and forms. These landscapes and landforms have
been mainly shaped by extensional, contractional, and
strike-slip-related tectonics since the mid-Miocene terminal
collision between the Arabian and Eurasian plates (Şengör and
Yılmaz 1981; Robertson and Dixon 1984; Şengör et al. 1985;
Göncüoğlu et al. 1997). Soluble rocks of carbonates and
evaporites, consisting of limestone, dolomite and gypsium,
represent 40% of the country’s landmass. They occur as thick
successions in the geological formations of various ages
ranging from Paleozoic to Late Cenozoic and they formmainly
suitable grounds for karstification and spectacular karst land-
scape in the mountain ranges, the TaurusMountains (Taurides)
in the south and the Black Sea Mountains (Pontides) in the
north, characterized by well-developed active and paleo-karst
terrains and impressive cave systems. However, due to con-
siderable variations in relief, bedrock composition and struc-
ture, climate and sea-level changes, fluvial dissection
(rejuvenation) and tectonic history, the nature and evolution of
karst landscapes and landforms display considerable spatial
differences (Nazik 2004; Nazik and Tuncer 2010; Günay et al.
2015; Öztürk 2018).

5.2 Outline of the Karst Geomorphology
of Turkey

Six karst regions and eleven subregions have been identified
within the karst landscape of Turkey (Fig. 5.1 and
Table 5.1). The recognition of these regions and subregions
is based on morphogenetic and morphometric characteristics
of surface and subterranean karst forms (including location,
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shape, dimension, distribution, intensity, and development
models), which have originated and developed through the
interactions between primary factors (tectonic units, lithos-
tratigraphy, and structural features) determining original
karst environment, the driving mechanisms and controls on
the karst forming processes (relief, porosity and permeabil-
ity, paleogeography, climate, vegetation, biogenic CO2, and

time) and physicochemical agents that control the degree of
dissolution (Nazik 2004; Nazik and Tuncer 2010).

However, despite the fact that the presence of the Central
Black Sea, the Greater Konya Basin, and the Central Taurus
Mountains subregions is geographically considered in dif-
ferent karst regions, they will be regarded here as parts of the
Central Anatolian Plateaus Karst Zone since they have been

Fig. 5.1 Map of karst regions in Turkey (modified from Nazik and Tuncer 2010)

Table 5.1 Karst regions and
subregions in Turkey

Regions Subregions

The Taurus Mountains Karst Region Western Taurus Mountains Karst Area

Central Taurus Mountains Karst Area

Western Anatolian Karst Region

Thrace and the Black Sea Mountains Karst
Region

Thrace Karst Area

Western Black Sea Mountains Karst Area

Central Black Sea Mountains Karst Area

Eastern Black Sea Mountains Karst Area

Central Anatolian Karst Region Greater Konya Basin Karst Area

Upper Kızılırmak Basin Karst Area

Upper Sakarya and Central Kızılırmak Basins Karst
Area

Eastern Anatolian Karst Region Plateau Karst Area

Folded Zone Karst Area

Southeastern Anatolian Karst Region
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