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 READS
21 2,243
3 authors:
i .,-"[ Lutfi Nazik Murat Poyraz
|
%«" Ahi Evran Universitesi Ahi Evran Universitesi
35 PUBLICATIONS 231 CITATIONS 24 PUBLICATIONS 52 CITATIONS
SEE PROFILE SEE PROFILE

Mustafa Karabiyikoglu
/@  Ardahan Universitesi, Turkey, Ardahan
52 PUBLICATIONS 1,623 CITATIONS

SEE PROFILE

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

Project Seismites Around the Lake Van View project

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

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

The user has requested enhancement of the downloaded file.

ResearchGate


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 Kuzucuoglu
Attila Ciner
Nizamettin Kazanc Editors

. Landscapes and
Landforms of
Turkey

@ Springer



World Geomorphological Landscapes

Series editor

Piotr Migon, Wroclaw, Poland



Catherine Kuzucuoglu

Attila Ciner « Nizamettin Kazanci
Editors

Landscapes and Landforms
of Turkey

@ Springer



Editors

Catherine Kuzucuoglu Nizamettin Kazanci
Laboratory of Physical Geography (LGP, Ankara University
UMR 8591) Ankara, Turkey

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

Attila Ciner
Istanbul Technical University
Istanbul, 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

Part I Outlines

1

Introduction to Landscapes and Landforms of Turkey ............... .. 3
Catherine Kuzucuoglu, Attila Ciner, and Nizamettin Kazanc1

The Physical Geography of Turkey: An Qutline ...................... 7
Catherine Kuzucuoglu

The Tectonic Control on the Geomorphological Landscapes of Turkey . . . . . 17
Catherine Kuzucuoglu, A. M. Celal Sengér, and Attila Ciner

The Geomorphological Regions of Turkey . . ......................... 41
Catherine Kuzucuoglu, Attila Ciner, and Nizamettin Kazanct

Part I Karst

5

Karstic Landscapes and Landforms in Turkey ....................... 181
Litfi Nazik, Murat Poyraz, and Mustafa Karabryikoglu

Gypsum Karst Landscape in the Sivas Basin . . .. ..................... 197
Ugur Dogan and Serdar Yesilyurt

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

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

Part III Coastal Landforms

9

10

11

12

13

Coastal Landforms and Landscapes of Turkey ... ... ... ... ... ... ... ... 233
Attila Ciner

The Geology and Geomorphology of istanbul ... ... ... ... ... .. ... ... 249
A. M. Celal Sengér and Tayfun Kindap

The Sinop Peninsula: The Northernmost Part of Asia Minor. . ........... 265
Cengiz Yildirim, Okan Tiiysiiz, and Tolga Goriim

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

Rapid Delta Growth in Historical Times at Ephesus and Miletus—The
Examples of the Kiiciik and the Biiyiik Menderes Rivers. . .. ............ 293
Helmut Briickner

XXi



XXii

14 Landscape Development of the Esen Valley and Delta Plain
(Letoon and Patara Sites) . . . .. ... .. ... ...
Ertug Oner

Part IV Lakes

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

16 Salted Landscapes in the Tuz Golii (Central Anatolia):
The End Stage of a Tertiary Basin. . .. .............................
Erman Ozsaym, Alper Giirbiiz, Catherine Kuzucuoglu, and Burgin Erdogu

17 Geomorphological Landscapes in the Konya Plain and Surroundings . . . . ..
Catherine Kuzucuoglu

18 Lake Van ... .. ... ...
Ebru Akkoprii and Aurélien Christol

Part V Highlands

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

20 Ice in Paradise: Glacial Heritage Landscapes of Anatolia . ..............
Mehmet Akif Sarikaya and Attila Ciner

21 Pleistocene Glacier Heritage and Present-Day Glaciers in the Southeastern
Taurus (ihtiyar Sahap Mountains) . . . ... ...........................
Ali Fuat Dogu

22 Aladaglar Mountain Range: A Landscape-Shaped by the Interplay
of Glacial, Karstic, and Fluvial Erosion . . . . .........................
C. Serdar Bayar1, Alexander Klimchouk, M. Akif Sarikaya, and Liitfi Nazik

23 Glacial Landscape and Old-Growth Forests of the Mount Kackar National
Park (Eastern Black Sea Region) . .. ...............................
Thsan Cicek, Giircan Giirgen, Harun Tungel, Ali Fuat Dogu, and Oguz Kurdoglu

24 The Koroglu Mountains: The Most Settled Highlands of Anatolia.........
Nizamettin Kazanci and Yasar Suludere

Part VI Tectono Geomorphology

25 Fairyland in the Erzurum High Plateau, Eastern Anatolia ............ ..
Fuat Saroglu and Yildirim Giingor

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

27 The North Anatolian Fault and the North Anatolian Shear Zone ... ... ...
A. M. Celal Sengor and Cengiz Zabci

28 Morphotectonics of the Alasehir Graben with a Special Emphasis
on the Landscape of the Ancient City of Sardis, Western Turkey . ........
Giirol Seyitoglu, Nicholas D. Cahill, Veysel Isik, and Korhan Esat

29 The Biiyiik Menderes River: Origin of Meandering Phenomenon . . . . .. . ..
Alper Giirbiiz and Nizamettin Kazanci

Contents



Contents

30

Geomorphic Response to Rapid Uplift in a Folded Structure:

The Upper Tigris Case . . . .. ... ... ... . . ... . i

Sabri Karadogan and Catherine Kuzucuoglu

Part VII Volcanics

31

32

33

34

35

A Fascinating Gift from Volcanoes: The Fairy Chimneys

and Underground Cities of Cappadocia . . . ... .......................

Attila Ciner and Erkan Aydar

Quaternary Volcanic Landscapes and Prehistoric Sites in Southern

Cappadocia: Golliidag, Acigol and Hasandag. . .. .....................

Damase Mouralis, Erkan Aydar, Ahmet Tiirkecan, and Catherine Kuzucuoglu

In the Footsteps of Strabon: Mount Erciyes Volcano—The Roof of Central

Anatolia and Sultansazligi Basin . ................. ... ... ... ... . ...

Erkan Aydar, Erdal Sen, Mehmet Akif Sarikaya, and Catherine Kuzucuoglu

Quaternary Monogenetic Volcanoes Scattered on a Horst:

The Bountiful Landscape of Kula. . . . ........... ... .... ... ........

Erdal Sen, Mehmet Korhan Erturac, and Erdal Giimiis

Nemrut Caldera and Eastern Anatolian Volcanoes:

Fire in the Highlands . . . . ...... ... ... . ... ... . . ... .. ... .........

Inan Ulusoy, H. Evren Cubukc¢u, Damase Mouralis, and Erkan Aydar

Part VIII Geoheritage

36

Threats and Conservation of Landscapes in Turkey ...................

Nizamettin Kazanci and Catherine Kuzucuoglu

xxiii



Editors and Contributors

XXiX

Oguz Kurdoglu 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, palaecoenvironments 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.

Liitfi Nazik is an Assistant Professor of Geomorphology at the Department of Geography,
Ahi Evran University of Kirsehir, 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.

Ertug Oner 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 Ozsaym 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 Sarikaya 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



XXviii

Giircan Giirgen 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 Isik 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 Karabiyikoglu 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 Yiizlincii Yil. 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 Karadogan graduated from Ege University in the Department of Geography in 1987.
He received his M.A. and Ph.D. degrees in Physical Geography from Firat University in 1999
and 2005. After his doctorate studies, he joined the Geography Teaching Department of Dicle
University, Diyarbakir, 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.

ilhan Kayan is a retired professor from the Department of Geography of Ege University,
Izmir, 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 Kindap 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 Kosun 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.).

Editors and Contributors



Latfi Nazik, Murat Poyraz, and Mustafa Karabiyikoglu

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 min
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.
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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 (Sengor and
Yilmaz 1981; Robertson and Dixon 1984; Sengér et al. 1985;
Gonctioglu 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 form mainly
suitable grounds for karstification and spectacular karst land-
scape in the mountain ranges, the Taurus Mountains (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; Giinay et al.
2015; Oztiirk 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,

181

World Geomorphological Landscapes, https://doi.org/10.1007/978-3-030-03515-0_5

)

Check for
updates


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-03515-0_5&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-03515-0_5&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-03515-0_5&amp;domain=pdf
mailto:lutfinazik@gmail.com
mailto:muratpoyraz83@gmail.com
mailto:mkarabiyikoglu@yahoo.com
https://doi.org/10.1007/978-3-030-03515-0_5

182

L. Nazik et al.

% TMEKw, Westen Taurus Karst Area - BMKL, Thrace Karst Area
- TMKc, Central Taurus Karst Area E BMKw, Wester Black Sea Morlains Karst Area

__ | EAK - Eastern Anatolian Karst Region E BMKe, Central Black Sea Mountains Karst Area
ik - EAKp, Platesu Karst Area

"TIIK = Taurus Mountains Karst Region BMK - Thrace and Black Sea Mountains Karst Region CAK - Central Anatolian K,lrlllwnn

CAKK, Uppor Kiziirmak Basins Karst Aroa
%mﬁmw Konya Basins Karst Area N
E CAKsk, Upper Sakarya and Mid. Kinhemak B. Karst Area
WAK - Western Anatolian Karst Region

THE MAP OF KARST REGIONS IN TURKEY

i Caves Faults Karst Region Borders
b5 @ Vertical (deeper than -200 m) Faults ~ ——— Main Region
© Horizantal (more than 1000 m) ==& Thrust Fault —--— Subregions

A

0 100 200 km
BB oo £astom Black Soa KarstArea 1 1 |
E EAKL Folded Zone Karst Area SEAK - Southeast Anatolian Karst Region
(NAZIK and POYRAZ)
e 32°E 6E WE E

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

Table 5.1 Karst regions and

; . Regions
subregions in Turkey

The Taurus Mountains Karst Region

Western Anatolian Karst Region

Thrace and the Black Sea Mountains Karst

Region

Central Anatolian Karst Region

Eastern Anatolian Karst Region

Subregions
Western Taurus Mountains Karst Area

Central Taurus Mountains Karst Area

Thrace Karst Area

Western Black Sea Mountains Karst Area
Central Black Sea Mountains Karst Area

Eastern Black Sea Mountains Karst Area

Greater Konya Basin Karst Area

Upper Kizilirmak Basin Karst Area

Upper Sakarya and Central Kizilirmak Basins Karst
Area

Plateau Karst Area
Folded Zone Karst Area

Southeastern Anatolian Karst Region

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 CO,, 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



5 Karstic Landscapes and Landforms in Turkey

Bilgin T (1963) Gaziantep batisindaki platoda bazi karstik sekillerin
tesekkiilii ile vadi yamaglarinin tekamiilii arasindaki miinasebetler.
ist Univ Cogr Enst Derg 13:164-170

Cilgin Z, Bayrakdar C, Oliphant JS (2014) An example of polygenetic
geomorphologic development (Karst-Glacial-Tectonics) on Munzur
Mountains: Kepir Cave-Elbaba spring karstic system. I J] Hum Sci
11(1):89-104

Ciner A, Sarikaya MA (2017) Cosmogenic **Cl Geochronology of late
Quaternary glaciers on the Bolkar Mountains, south central Turkey.
In: Hughes P, Woodward J (eds) Quaternary glaciation in the
mediterranean mountains, vol 433. Geological Society of London
Special Publication, pp 271-287. http://doi.org/10.1144/SP433.3

Ciner A, Dogan U, Yildinm C, Ak¢ar N, Ivy-Ochs S, Alfimov V,
Kubik PW, Schliichter C (2015a) Quaternary uplift rates of the
Central Anatolian Plateau, Turkey: insights from cosmogenic
isochron-burial nuclide dating of the Kizilirmak River terraces.
Quat Sci Rev 107:81-97. https://doi.org/10.1016/j.quascirev.2014.
10.007

Ciner A, Sartkaya MA, Yildirnm C (2015b) Late Pleistocene piedmont
glaciations in the Eastern Mediterranean; insights from cosmogenic
36C1 dating of hummocky moraines in southern Turkey. Quat Sci
Rev 116:44-56. https://doi.org/10.1016/j.quascirev.2015.03.017

Ciner A, Strecker MR, Bertotti G (2013) Late Cenozoic evolution of
the Central Anatolia Plateau: preface. Turk J Earth Sci 22:i—ii

Deynoux M, Ciner A, Monod O, Karabryikoglu M, Manatschal G,
Tuzcu S (2005) Facies architecture and depositional evolution of
alluvial fan to fan-delta complexes in the tectonically active
Miocene Kopriigay Basin, Isparta Angle, Turkey. Sediment Geol
173(1-4):315-343

Dogan U (2011) Climate-controlled river terrace formation in the
Kizilrmak Valley, Cappadocia section, Turkey: inferred from
Ar-Ar dating of Quaternary basalts and terraces stratigraphy.
Geomorphology 126:66—81

Dogan U, Ozel S (2005) Gypsum karst and its evolution east of Hafik
(Sivas, Turkey). Geomorphology 71:373-388

Dogan U, Kogyigit A (2018) Morphotectonic evolution of Mavibogaz
canyon and Sugla polje, SW central Anatolia, Turkey. Geomor-
phology 306:13-27. https://doi.org/10.1016/j.geomorph.2018.01.
001

Dogan U, Kogyigit A, Gokkaya E (2017) Development of the Kembos
and Eynif structural poljes: morphotectonic evolution of the Upper
Manavgat River basin, central Taurides, Turkey. Geomorphology
278:105-120

Ekmekg¢i M (2003) Review of Turkish karst with emphasis on tectonic
and paleogeographic controls. Acta Carsologica 32(2) (Ljubljana)

Ekmek¢i M (2005) Karst in Turkish Thrace: compatibility between
geological history and Karst type. Turk J Earth Sci 14:73-90

Erol O (1990) Konya-Karapinar Kuzeybatisindaki Obruklarin Jeomor-
folojik Gelisimi ile Konya ve Tuz Golii Pleyistosen Pliiviyal Golleri
arasindaki fliskiler. I. U. Deniz Bilimleri ve Cografya Ens. Biilteni.
Say1. 7. Istanbul

Eroskay SO, Giinay G (1979) Tecto-genetic classification and hydro-
geological properties of the karst regions in Turkey. In: Proceedings
of international symposium on Karst hydrogeology-Antalya Turkey,
pp 1-41

Fernandez-Blanco D, Bertotti G, Ciner A (2013) Cenozoic tectonics of
the Tuz Go6lii Basin (Central Anatolia Plateau, Turkey). Turk J Earth
Sci 22:715-738

Gonctioglu MC (2011) Kiitahya-Bolkardag Kusaginin Jeolojisi. MTA
Dergisi 142:227-282

Gonctioglu MC, Dirik K, Kozlu H (1997) General characteristics of
pre-Alpine and Alpine Terranes in Turkey: explanatory notes to the
terrane map of Turkey. Annales Géologiques des Pays Hellénique
37:515-536

195

Giinay G, Giiner N, Tork K (2015) Turkish karst aquifers. Environ
Earth Sci 74:217-226

Herak M (1977) Tecto-genetic approach to the classification of karst
terrains. KRS Jugoslavie 9/3

Karabryikoglu M (2003) Konya Havzasi’nin Geg¢ Kuvaterner Evrimi.
ist. Univ. Sosyal Bilimler Enst., Cografya Anabilim Dali, PhD
thesis (unpublished)

Klimchouk A, Bayar1 CS, Nazik L, Tork K (2006) Glacial destruction
of cave systems in high mountains, with special reference to the
Aladaglar massif, Central Taurids, Turkey. Acta Carsol 35(2):
111-122

Kosun E (2012) Facies characteristics and depositional environments of
Quaternary tufa deposits, Antalya, SW Turkey. Carbonates Eva-
porites 27:269-289

Kuzucuoglu C, Parish R, Karabiyikoglu M (1998) The dune systems of
the Konya Plain (Turkey). Their relation to the environmental
changes in Central Anatolia during Late Pleistocene and Holocene.
Geomorphology 23:257-271

Monod O (1977) Recherches Geologiques Mineralogique dans le
Taurus Occidental au Sud de Beysehir (Turquie): These d’état,
I’Univ. de Paris Sud, Centré d’Orsay, A-896, 571 p

Monod O, Kuzucuoglu K, Okay A (2006) A Miocene palacovalley
network in the Western Taurus (Turkey). Turk J Earth Sci 15:1-23

Nazik L (2004) The karst regions of Turkey (according to the
morphogenesis and morphometric properties). In: Proceeding of
international symposium on earth system sciences, Istanbul-Turkey,
pp 77-82

Nazik L (2005) The caves of Konya (General) and the Beysehir and the
Derbucak Countries. In: Proceedings of the national cave days
symposium, Beysehir-Konya, pp 47-60

Nazik, L (2010) Tirkiye Morfolojisinde Kanyonlara Yeni Bir
Yaklasim: Magara Kanyonlar. Ulusal Jeomorfoloji Sempozyumu,
11-13 Ekim, Afyonkarahisar, 42-44

Nazik L, Tuncer K (2010) Regional features of Turkey Kkarst
morphology. Turk J Speleol Karst Cave Sci 1:7-19

Nazik L, Poyraz M (2015). Role of Neotectonics in Karst Morphology
of Turkey IV. Ulusal Jeomorfoloji Sempozyumu Bildiriler Kitabi,
203-213, Samsun

Nazik L, Poyraz M (2016) A characteristic zone representing Quater-
nary development of karstic morphology in Turkey: Central
Taurides-Central Anatolia- Central Pontides Karstic Zone. In:
Proceedings of the Quaternary symposium of Turkey, TURQUA,
iTU, istanbul

Nazik L, Mengi H, Ozel E, Bircan A, Beydes S (1995) Zonguldak
yakin ¢evresinin dogal magaralart. MTA Raporu, Derleme No:
9764, Ankara

Nazik L, Tork K, Ozel E, Aksoy B, Acar C (1998) Kuzey ve
kuzeydogu Trakya’nin dogal magaralart. MTA Raporu, Derleme
No: 10088, Ankara

Nazik L, Tork K, Ozel E, Tuncer K (2004) Konya Ovasinin
Hidrolojik-Hidrojeolojik Gelisiminde Karstlasmanin Etkisi. I. Yer-
altt Sulart Ulusal Sempozyumu, Bildiriler Kitabi, 23-24 Aralik
2004, Konya, 95-104

Nazik L, Térk K, Tuncer K, Ozel E, Inan H, Savas F (2005) The caves
of Turkey. In: Proceedings of the national cave days symposium,
Beysehir, pp 31-46

Nazik L, Tuncer K, Poyraz M, Feridun D (2012) The developmental
periods of karst morphology in Turkey. III. Ulusal Jeomorfoloji
Sempozyumu, Bildiriler Kitabi, Hatay, 17

Oliva M, Zebre M, Guglielmin MM, Hughes P, Ciner A, Vieria G,
Bodin X, Andrés N, Colucci RR, Garcia-Hernandez C, Mora C,
Nofre J, Palacios D, Pérez-Alberti A, Ribolini A, Ruiz-Fernandez J,
Sartkaya MA, Serrano E, Urdea P, Valcarcel M, Woodward J,
Yildirrm C (2018) The existence of permafrost conditions in the


http://doi.org/10.1144/SP433.3
http://dx.doi.org/10.1016/j.quascirev.2014.10.007
http://dx.doi.org/10.1016/j.quascirev.2014.10.007
http://dx.doi.org/10.1016/j.quascirev.2015.03.017
http://dx.doi.org/10.1016/j.geomorph.2018.01.001
http://dx.doi.org/10.1016/j.geomorph.2018.01.001

196

Mediterranean basin since the Last Glaciation. Earth Sci Rev
185:397-436. https://doi.org/10.1016/j.earscirev.2018.06.018

Ozsaym E, Ciner A, Dirik K, Rojay B, Fernandez-Blanco D,
Melnick D, Garcin Y, Bertotti G, Strecker M, Schildgen T,
Sudo M (2013) Plio-Quaternary extensional tectonics of the Central
Anatolian Plateau: a case study from the Tuz Goli Basin, Turkey.
Turk J Earth Sci 22:691-714

Oztiirk M (2018) Morphometric analyses of Karstic depressions
(Dolines). J Geogr 1-13

Oztiirk M, Simsek M, Utlu M (2015) Tahtali Daglar1 (Orta Toroslar)
karst platosu iizerinde dolin ve uvala gelisiminin CBS tabanli
analizi. Tiirk Cografya Dergisi 65:59-68

Oztiirk MZ, Simsek M, Utlu M, Sener MF (2017) Karstic depressions
on Bolkar Mountain plateau, Central Taurus (Turkey): distribution
characteristics and tectonic effect on orientation. Turk J Earth Sci
26:302-313. https://doi.org/10.3906/yer-1702-3

Oztiirk MZ, Simsek M, Sener MF, Utlu M (2018a) GIS based analysis
of doline density on Taurus Mountains, Turkey. Environ Earth Sci
77:536. https://doi.org/10.1007/s12665-018-7717-7

Oztiirk MZ, Sener MF, Sener M, Simsek M (2018b) Structural controls
on distribution of dolines on Mount Anamas (Taurus Mountains,
Turkey). Geomorphology 317:107-116

Robertson A, Dixon JED (1984) Introduction: aspects of the geological
evolution of the Eastern Mediterranean. In: Dixon, Robertson
(eds) The geological evolution of the Eastern Mediterranean, vol 17.
Geological Society, London, Special Publications, pp 1-74

Rojay B, Ozsaym E, Ciner A (2012) Post-Miocene tectonics from
Black Sea to Mediterranean Sea along Central Anatolian Plateau.
In: Geophysical research abstracts, vol 14, EGU 2012-8818-1

Sartkaya MA, Ciner A (2017) The late Quaternary glaciation in the
Eastern Mediterranean. In: Hughes P, Woodward J (eds) Quaternary
glaciation in the Mediterranean mountains, vol 433. Geological
Society of London Special Publication, pp 289-305. http://doi.org/
10.1144/SP433.4

Sartkaya MA, Ciner A, Haybat H, Zreda M (2014) An early advance of
glaciers on Mount Akdag, SW Turkey, before the global Last
Glacial Maximum; insights from cosmogenic nuclides and glacier
modeling. Quat Sci Rev 88:96-109

Sartkaya MA, Yildinm C, Ciner A (2015a) Late Quaternary alluvial
fans of Emli Valley in the Ecemis Fault Zone, south central Turkey:
insights from cosmogenic nuclides. Geomorphology 228:512-525.
https://doi.org/10.1016/j.geomorph.2014.10.008

Sartkaya MA, Yildirim C, Ciner A (2015b) No surface breaking on
Ecemis Fault, central Turkey, since Late Pleistocene (64.5 ka); new
geomorphic and geochronologic data from cosmogenic dating of
offset alluvial fans. Tectonophysics 649:33-46. https://doi.org/10.
1016/j.tecto.2015.02.022

L. Nazik et al.

Sarikaya MA, Ciner A, Yildinm C (2017) Cosmogenic **Cl glacial
chronologies of the Late Quaternary glaciers on Mount Geyikdag in
the Eastern Mediterranean. Quaternary Geochoronol (in press)

Saroglu F, Giiner Y (1981) Dogu Anadolu’nun jeomorfolojik
gelisiminde etki eden &geler, Jeomorfoloji, tektonik, volkanizma
iligkileri. TJK Biilteni C. 24, 39-50

Schildgen TF, Cosentino D, Bookhagen B, Niedermann S, Yildirim C,
Echtler HP, Wittmann H, Strecker MR (2012) Multi-phase uplift of
the southern margin of the Central Anatolian plateau: a record of
tectonic and upper mantle processes. Earth Planet Sci Lett 317-
318:85-95

Schildgen TF, Yildirim C, Cosentino D, Strecker MR (2014) Linking
slab break-off, Hellenic trench retreat, and uplift of the Central and
Eastern Anatolian plateaus. Earth Sci Rev 128:147-168

Senel M, Selcuk H, Durukan E, Arbas AH, Orcen S, Bilgin C (1989)
Cameli (Denizli)-Yesilova (Burdur)-Elmali (Antalya) ve Dolaymin
Jeolojisi. MTA Raporu, Derleme No. 9429

Sener MF, Oztiirk MZ (2019) Relict drainage effects on distribution
and morphometry of karst depressions: a case study from Central
Taurus (Turkey). J Cave and Karst Stud (in press)

Sengor AMC, Yilmaz Y (1981) Tethyan evolution of Turkey: a plate
tectonic approach. Tectonophysics 75:181-241

Sengdr AMC, Goriir N, Saroglu F (1985) Strike-slip faulting and related
basin formation in zones of tectonic escape: Turkey as a case study.
In: Biddle KT, Christie-Blick (eds) Strike-slip deformation, basin
formation and sedimentation, vol 37. Special Publication—Society
of Economic Paleontologists and Mineralogists, pp 227-264

Simsek M (2018) Geyik Dagi Kiitlesi’'nde (Orta Toroslar) Karstik
Depresyonlarin  Dagilisi ve Bu Dagilisa Etki Eden Faktorler.
Istanbul Universitesi, Sosyal Bilimler Enstitiisii, Cografya Anabilim
Dali, Yaymlanmamis Doktora Tezi (PhD thesis)

Tuncer K (2015) Asili kalmis karst alanina en giizel drneklerden biri:
Saricakaya-Beyyayla Karst Platosu, Bilecik-Eskisehir. IV. Ulusal
Jeomorfoloji Sempozyumu Bildirileri Kitabi, Samsun, 176177

Yildirim C, Schildgen T, Echtler H, Melnick D, Strecker M, Bookha-
gen B, Ciner A, Niederman S, Merchel S, Martschini M, Steier P,
Strecker MR (2013) Tectonic implications of fluvial incision and
pediment deformation at the northern margin of the Central
Anatolian Plateau based on multiple cosmogenic nuclides. Tecton-
ics 32:1-14. https://doi.org/10.1002/tect.20066

Yidirim C, Sarikaya MA, Ciner A (2016) Late Pleistocene intraplate
extension of the Central Anatolian Plateau, Turkey: inferences from
cosmogenic exposure dating of alluvial fan, landslide and moraine
surfaces along the Ecemis Fault Zone. Tectonics 35. https://doi.org/
10.1002/2015tc004038


http://dx.doi.org/10.1016/j.earscirev.2018.06.018
http://dx.doi.org/10.3906/yer-1702-3
http://dx.doi.org/10.1007/s12665-018-7717-7
http://doi.org/10.1144/SP433.4
http://doi.org/10.1144/SP433.4
http://dx.doi.org/10.1016/j.geomorph.2014.10.008
http://dx.doi.org/10.1016/j.tecto.2015.02.022
http://dx.doi.org/10.1016/j.tecto.2015.02.022
http://dx.doi.org/10.1002/tect.20066
http://dx.doi.org/10.1002/2015tc004038
http://dx.doi.org/10.1002/2015tc004038
https://www.researchgate.net/publication/330247342

	Page 1
	Page 2
	Page 3



