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So far, only five books have been published describing the landscapes of Turkey as a whole
(Tchiatcheff 18664, b; Giildali 1979; Kurter 1979; Atalay 1982, 2nd edition 1987; Erol 1983).
Ardos (1979) is a most inadequate account of the geomorphology of Turkey from a neotec-
tonic perspective only, and Eken et al.’s (2006) magnificently illustrated volumes deal almost
exclusively with biogeography and ecology with minimal data on landforms. None of these
books could satisfy either the professional or the general reader interested in the landforms of
Turkey both in terms of the material presented and in the manner it is presented. The book in
your hand is the first trying to fill the void of a geomorphological description of Turkey, but it
addresses itself mainly to the educated public.

It seems surprising that so little has been written about the geomorphology of a piece of
land that is located in the middle of the inhabited world since the inception of human history
and along the western shores of which human civilisation was created by its Greek-speaking
people. In fact, the famous American classicist William Arthur Heidel (1868—1941) said that
Anaximander’s book, the first prose text ever generated in Greek and supposedly called ITepi
DOcemc (peri phuseus: on nature), was actually a book about geography (Heidel 1921) and it
may have contained his famous map (Fig. 1). Geography developed continuously after the
Presocratics and reached its apogee in the ancient world with the work of Claudius Ptolemy
(c. CE 100-170), entitled T'eoypapikn Yenynois (Geographike Ufegesis: guide to geog-
raphy). However, Ptolemy’s work was mathematical geography only and the associated car-
tography. The great general geographer of antiquity was Strabo (c. 64 BCE—c. 24 CE) a native
of Amaseia (now Amasya, a town in Turkey). In his I'eoypopikd (Geography), consisting of
seventeen books, he left us wonderful descriptions of the physical geography of what is today
Turkey in books XII and XIII.

Strabo divided Asia into two moieties by the transcontinental Taurus (I, 5, 31-32, and
X1, 1), which, according to him, had a length of 45,000 stadia' from one end to the other
(XI. 1. 3); he called the northern part Cis-Tauran and the southern part Trans-Tauran
(Strabo, II. 5. 31 and XI. 1. 2). From Strabo’s statement that “since Asia is divided in two by
the Taurus range, which stretches from the capes of Pamphylia to the eastern sea at India and
farther Scythia, the Greeks gave the name of Cis-Tauran to that part of the continent which
looks towards the north, and the name of Trans-Tauran to that part which looks towards the
south; it is clear that he did not invent these specific designations” (see also XI. 1. 2). He had
certain disagreements with his predecessor Eratosthenes (c. 276-196 BCE), the man who had
invented the term geography, as to which regions were Cis-Tauran and which Trans-Tauran,

"Here, Strabo uses the Eratosthenian stadia, i.e. 1 stade being considered here equivalent to 157.50 m.
(1/250,000 of the length of the equator following Berthelot 1930). Thus, for 45,000 stadia, we obtain roughly
7000 km length for the Taurus (Berthelot 1930, p. 91). While the modern equivalent of the Greek stade is still a
matter of much dispute today, it ranges from 185 to 148 m in the modern literature of the history of
cartography. For literature, see Harley and Woodward (1987, p. 148, note 3).
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Fig. 1 Sengor’s (2000) attempt at a reconstruction of Anaximander’s world map (pinax)

because Strabo appreciated the breadth of the Taurus better than Eratosthenes had done (see,
for example, Strabo, XI. 12. 5). This appreciation led him to the concept of a plateau, an
oropedia (=mountain plain) as he expressed it, as opposed to just a range of mountains
(Fig. 2).

According to Strabo, the Taurus begins where the Resadiye Peninsula (Rhodian Peraea:
identification after Kiepert 1878, p. 123) joins the mainland (Fig. 1). “From here the
(mountain) ridge continues [presumably westward and/or northward], but it is much lower
and is no longer regarded as part of the Taurus” (Strabo, XIV. 2.1). Both here and in a later
place (Strabo, XIV, 3.8), Strabo combats the view that the Taurus mountains begin at the
Hieran promontory (Identification after Jameson 1971, Fig. 1; Cape Kilidonya or Gelidonya or
Kirlangic or Yardimct: Fig. 2). This view had supporters “not because of the loftiness of the
promontory, and because it extends down from the Pisidian mountains that lie above Pam-
phylia, but also because of the islands that lie off it [Chelidoniae], presenting as they do, a sort
of conspicuous sign in the sea, like the outskirts of a mountain” (Strabo, XIV, 3. 8). This
island=mountain equivalence encourages me in thinking that both Strabo and his predecessors
probably considered island genesis (i.e. uplift out of the sea) and mountain genesis as parts
of the same process of uplift on Mediterranean examples.

Strabo knew that the Taurus, all along its length, does not form a singular ridge of
mountains. He justifies his singling out of the Taurus to name the entire mountain system that
traverses Asia from west to east as follows (a justification that may have been employed also
by his predecessors Dicaearchus {c. BCE 350-285} and Eratosthenes): “...neither are the
parts outside [i.e. fo the south of] the Taurus and this side [i.e. north] of it so regarded, because
of the fact that the eminences and depressions are scattered equally throughout the breadth and
length of the whole country, and present nothing like a wall of partition [as does the Taurus]”
(Strabo, XIV. 2. 1). In Caria and Lycia (present provinces of Aydin and Denizli and the
western part of Mugla, and the eastern part of Mugla and western part of Antalya, respectively,
in Turkey), the Taurus “has neither any considerable breadth nor height, but it first rises to a
considerable height opposite the Chelidoniae ... [present Besadalar or the Devecitagi Islands)
and then stretching towards the east encloses long valleys, those in Cilicia [present Karaman,
Icel, and Adana), and then on one side the Amanus Mountain splits off it and on the other the
Antitaurus Mountain.... Now the Antitaurus ends in Cataonia [present northern Kahraman-
marasg], whereas the mountain Amanus extends to the Euphrates river and Melitiné [present
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Malatya)”... And it is succeeded in turn by the mountains on the far side of the Euphrates,
which are continuous with those aforementioned, except that they are cleft by the river [i.e.
Euphrates] that flows through the midst of them. Here its [i.e., of the Taurus] height and
breadth greatly increase and its branches are more numerous. At all events, the most southerly
part is the Taurus proper, which separates Armenia [i.e., east Anatolian high plateau] from
Mesopotamia [i.e., roughly the Border Folds region in Ketin’s 1966, sense; Assyrides of
Sengor et al. 1982]” (Strabo, XI, 12. 2) (Fig. 2). Then, Strabo assumes following Dicaearchus
and Eratosthenes “that the Taurus extends in a straight line... as far as India” (Strabo, XIV,
5.11). “It is said that the last part of the Taurus, which is called Imaius and borders on the
Indian Sea, neither extends eastwards farther than India nor into it” (Strabo, XI. 11. 7).

As von Humboldt (1843, p. 58, note 1) pointed out, it was Strabo’s important contribution
to have distinguished “mountains” from “plateaux’: for the latter, he introduced the technical
term oropedia.” He noted that Eratosthenes’ Taurus System “has in many places as great a
breadth as three thousand stadia™ (Strabo, XI. 1. 3). He also knew that “the Taurus has
numerous branches toward the north” (Strabo, XI. 12. 4), which he described under the names
Antitaurus (XI. 12. 4), Scydises (XI. 2. 15), Moschici (XI. 2. 4) and Pariadres (XII. 3. 18;
some topographic details at XII. 3. 28). East of these, he noted a number of parallel chains in
the present-day eastern Turkey, which, according to Strabo, “comprise many mountains [ore],
many plateaux [oropedia]” (XI. 12. 4), all of which comprising the main trunk of the Taurus
System of Eratosthenes here (Fig. 2).

Farther west, Strabo names a number of mountains roughly along the strike of the Par-
yadres (Lithrus and Ophlimus: XII. 3. 40; farther west Arganthonius and Olympus: XII. 4. 3,
and finally Ida: XII. 8. 8; on the Kapidag Peninsula, Dindymus: XII. 8. 11; Fig. 5) that define
an independent train north of the dry interior plains of central Anatolia (Strabo’s “waterless
plateaux of Lycaonia”: XII. 6. 1). All of these ranges are considered a part of the Taurus and
not parts of an independent chain, probably on account of their connexion with the Paryadres
in the east and their inferior hypsometry compared with the main Taurus range in the south.
Although Strabo talks about the ‘“sacred mountain” Hieros (present Ganosdag; formerly
Tekfur Dagi; now changed to Isiklar Dag1) in Thrace, he makes no connexion between the
Thracian mountains and those of northern Anatolia. This is probably because the main
mountain range just north and west of Thrace, the Haemus (the Balkan), runs out to the sea
(Strabo, VII, 6. 1) and because Strabo thought that the Taurus was confined to Asia.

Strabo describes at length the waterless plateaux of Lycaonia as “cold, bare of trees, and
grazed by wild asses” (XII. 6. 1), and here, he clearly recognises a distinctive landform
contrasting with the mountains to the south and to the north, for which he again employs the
term oropedia. This oropedia of Lycaonia is bordered on the south by the Taurus proper
(Strabo, XII, 6. 1), yet it is enclosed within the Taurus System (Fig. 2). In the description of the
Taurus in Asia Minor, we note that Strabo recognised the branching out of a mountain stem,
the various branches enclosing plateaux (e.g. XI. 2. 15; XII, 2. 2), thus first indicating what

2We know now that Amanos really ends at a tributary called Aksu of the Ceyhan just to the south of the town of
Kahramanmarag, and the ranges grouped under the designation Antitaurus reach much farther north and east
than the ancient Cataonia, even on the basis of Strabo’s own data.

*In two manuscripts of the Hippocratic treatise TTepi aépmv, védtov, Tonwv (=Airs, Waters, Places), namely
in the Codex Vaticanus Graecus 276 (twelfth century AD) and Codex Barberinus (fifteenth century AD), we
read in paragraph XVIII, “f 6¢ Zxvbémv £pnuin kakevpévn medids £6TL Kol AELLOKOING Kod DYMAT Kol
Evudpoc meTpims” instead of “f 6& ZkvOéwv pnpin kahevpévn medids €0t Kol Aelpok®dng Koi Ydn kol
£Evudpoa meTpios” (see Jones 1923 [1984], p. 118). Jones (1923 [1984], pp. 118 and 119) translates “Oymin”
as “plateau”. Thus, the first sentence would read in English “What is called the Scythian desert is level
grassland, a plateau (OymAn), and fairly well-watered,” whereas the second, Jones’ preferred reading, “What is
called the Scythian desert is level grassland, without trees (7 bare), and fairly well-watered”. If the vVymin
reading is correct, as it appears in most manuscripts, then the concept of a plateau as a highland would have to
be dated some five centuries before Strabo, but even in that case we do not see a special technical term. The
introduction of a special term to express the concept of a plateau in all cases belongs to Strabo.

“Le. 472 km width!
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was to be called later virgations by von Humboldt, Ritter and Suess (Fig. 2), a concept that
was to play a critical r6le in the tectonic interpretation of all Asiatic mountain ranges.

East of Asia Minor, the Taurus continues in the present Transcaucasia (Armenia and
Azerbaijan) and northern Iran as the Parachoathras Mountains (in Strabo’s terms from
Armenia to the east of the Hyrcanian Sea, i.e. the present Caspian Sea) and he points out that
they continue in a straight line from Cilicia in Asia Minor (Strabo, XI. 8. 1). Farther south, he
recognised in the eastern Anatolian high plateau another branch, the so-called Gordyaean
Mountains (mountains of Cordyene, i.e. of Kurds, as first noticed by the English historian and
theologian George Rawlinson (1817-1902), the younger brother of Sir Henry Creswicke
Rawlinson (1810-1895), the founder of Assyriology, in the nineteenth century: Rawlinson
undated [18767], p. 308), including the Mt. Masius’ (not to be confused with Mt. Masis in
Armenian, which is a volcanic cone much farther north: Mt. Agri, inappropriately known as
Mt. Ararat®), which eventually joined with the Zagros in Iran (Strabo, XI. 12. 4).

In Strabo’s account, we thus recognise a rather large number of mountain ranges, high
plateaux surrounded by them and coastal plains along the course of “Dicaearchus and Eratos-
thenes” Taurus. Strabo thought that most of the mountain ranges he wrote about, extended
east-west although he knew of important exceptions such as the Anti-Taurus and the Amanus.
All of these he considered a part of the east—west trending Taurus System, although he often
made a distinction between the Taurus System and the Taurus proper. Farther east, still Strabo’s
knowledge becomes less comprehensive: “Now the Macedonians gave the name Caucasus to all
the mountains which follow in order after the country of the Arians’; but among the barbarians
the extremities on the north were given the separate names Paropamisus and Emoda and Imaus;
and other such names were applied to separate parts.” (Strabo, XI, 8. 1%).

Unfortunately, Strabo offers little in terms of an interpretation of the origin of these
mountains and the various structures he distinguishes within them.” He does describe, how-
ever, the earthquakes, hot springs,' the former volcanic activity and the associated changes in
the landscape in western Turkey, for example (Strabo, XII. 8. 17, 18, 19), and in connexion
with what he says on the overall tectonic phenomena known to him, in the first two books of
his Geography, there is little reason to think that his tectonic views differed considerably from
those of Eratosthenes. We are thus led to think that Strabo too considered the Taurus a product
of vertical uplift associated with plutonic forces. He believed in a non-uniformitarian, in fact

SThese are what today we call the south-eastern Taurus Mountains in south-eastern Turkey that delimit the
Tethyside orogenic belt against the Arabian platform. The designation south-eastern Taurus occurs in The
Times Atlas of the World, twelfth comprehensive edition, 2007, directly in Turkish as Giiney Dogu Toroslar. In
the Brockhaus Enzyklopddie (19th edition) Weltatlas, they are named the Auferer Osttaurus (Outer East
Taurus). The main authority for the toponym south-eastern Taurus is the Yeni Tiirkiye Atlas: (Ankara 1977)
published by the Cartographic Command of the Turkish Army.

SGenesis VIII, 4; in fact, the whole of eastern Turkey may have been meant by “Ararat”=Urartu: for this
tradition, see Jackson and Morgan (1990, p. 267, note 1).

7Present—day Iran and Turkmenia plus northern Afghanistan.

8Berthelot (1930, p. 92) quotes this passage from Strabo, but before the Paropamisus he lists an Agriens
mountain. In the two Strabo translations I have at hand writing this article (Hamilton and Falconer in the
Bohn'’s Classical Library 1856, v. II; and Jones in the Loeb Classical Library 1969, The Geography of Strabo,
v. V), these mountains are not mentioned, as neither also in the Loeb Greek text in any form. The same is true
in the new Strabo edition and translation by Radt (2004, pp. 340-341). I thus do not know from what source
Berthelot derived the name Agriens.

One can hardly blame Strabo for this, because his intent was to write a historical and political geography as an
outgrowth of his earlier historical studies and travels, which he hoped would be of use to the rulers of his
country (i.e. to Pythodoris, the Queen of Pontus, and not to the Romans: Jones 1917, pp. Xxv—xxvi).

'%In Hierapolis (present Pamukkale), Strabo mentions the famous white travertine deposits as “plutonium”, ..
as products of Pluto, the god of the netherworld (XIII. 4. 14). He clearly makes a connexion between the
“plutonia” and volcanic phenomena, because he also calls “plutonium” the “vapours” (fumaroles, here the type
locality of Solfatara!) rising in the Phlegraean Fields (or Phlegraean Plain: Campi Flegrei, volcanic region west
of Naples and east of Cumae) in Italy, an active volcanic province containing some 19 low craters, the last of
which, appositely called Monte Nuovo, was formed as late as 1538 AD (cf. Scrope 1862, pp. 319ff. and fig.
60 on p. 232; Bullard 1980, p. 187). This volcanic district was recognised by Strabo as such (Strabo, V. 4. 5).
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Fig. 2 Strabo’s view of the geomorphology of Turkey as reconstructed by Sengor (in Sengor et al. 2008)

catastrophic behaviour of nature,'' but one that displayed a great regularity of behaviour. Von
Humbolt (1843, pp. 132-133) finds this confidence in regularity expressed in the straight
course ascribed by Eartosthenes and Strabo to the Taurus System that supposedly unerringly
followed the 36th parallel. Von Humboldt searches the source of this confidence in a “certain
predilection for the regularity of forms™ and thus underlines the influence of Plato and Aristotle
on our geographers (Fig. 2).

Although Rome was already in intellectual decline (Strabo was only followed within the
same century by the Spaniard Pomponius Mela {died 45 CE} with his De situ orbis libri 111,
which is an incomparably poorer performance), the rise of Christianity and the gradual decline

"In his first book, Strabo wrote: “... but such changes as Eratosthenes mentions do not in any particular alter
the earth as a whole (changes so insignificant are lost in great bodies) though they do produce conditions in the
inhabited world that are different at one time from what they are at another, while the immediate causes which
produce them are different at different times” (Strabo, 1. 3. 3; italics are mine). I interpret this as a
non-uniformitarian statement, for Strabo later on (II. 3. 6) applauds Posidonius for thinking that the story about
the disappearance of Atlantis (in a single day and night: Plato, Timaeus, 25; especially Taylor 1928 (1972),
p- 56, where Taylor stresses that “The earthquake and the deluge are the constituents of one sudden convulsion
of nature”. See his entire discussion there under the entry 25c6) is not a fiction. Kidd (1988, p. 259), in his
commentary on this passage of Posidonius quoted by Strabo, rightly expressed some surprise at Strabo’s
credulity in this particular case, for he is much more conservative in general. His credulity here can only be
explained, I think, by the conformity of Plato’s catastrophism to his own views.

Lyell, in all editions of his Principles of Geology (Lyell 1830, 1875), makes Strabo an uniformitarianist,
because of Strabo’s criticism of Strato and Eratosthenes. But Lyell (e.g. Lyell 1830, p. 19) paraphrases the great
geographer out of context. Strabo, in his criticism, is made by Lyell to say that “It is proper to derive our
explanations from things which are obvious, and in some measure of daily occurrence, such as deluges,
earthquakes, volcanic eruptions, and sudden swellings of the land beneath the sea”. This is also how
Ellenberger (1988, p. 26; also see the third motto on p. 11) reads him. The very literal translation of Jones
(1917, v. I, p. 199) reads, however, as follows: “...it is necessary for me to bring my discussion into closer
connexion with things that are more apparent to the senses and that, so to speak, are seen every day. Now
deluges; and earthquakes, volcanic eruptions, and upheavals of the submarine ground raise the sea, whereas the
settling of the bed of the sea lowers the sea. For it cannot be that burning masses may be raised aloft, and small
islands, but not large islands; nor yet that islands may thus appear, but not continents” (my italics). The
sentence I italicised, when considered in connexion with Strabo’s views on the Atlantis, constitutes an attack on
uniformitarianism, not an argument in its favour. Strabo was defending a common-sense catastrophism without
resorting to fabulous causes. Ellenberger (1988, p. 26) considers Strabo an uniformitarianist-moderate
catastrophist. I would agree with this judgement provided emphasis is placed on the word catastrophist in
Cuvier’s sense.



and eventual collapse of the Roman Empire dealt a severe blow to human civilisation and very
adversely affected the people living in what is present-day Turkey. Two structures perhaps best
characterise the frame of mind that reigned from the time of St. Basil the Great (330-379), the
bishop of Caesarea Mazaca in Cappadocia, to the end of the Ottoman Empire in the early
twentieth century: the rock-cut dwellings and temples of Cappadocia and the Topkap1 Palace in
Istanbul. Both are turned away from the grand landscapes surrounding them and imprisoned
their dwellers in human imagination enslaved by primitive myths. Geography of any kind made
essentially no progress in Turkey beyond what the Greeks of antiquity had left well into the
time of the great geographical discoveries following and paralleling the later phases of the
Renaissance. A few bright spots represented by such individuals as Maximos Planudes
(c. 1260-1305), Ahmed Muhiddin Piri Reis (c. 1465/70—1553), Mustafa bin Abdullah, known
as Katip Celebi or Haji Khalifa (1609-1657) and Mehmed Zilli known as Evliya Celebi
(1611-1682) could not illuminate the dark centuries in geography and the sciences in general
represented by the duration of the Eastern Roman and the Ottoman empires. It is surprising that
the Muslim Ottomans did not even benefit from the great Muslim heritage in geography.

An awakening interest in the earth sciences concerning the area of Turkey began with
the onset of scientific travelling in the lands of the Ottoman Empire by Europeans begin-
ning mainly in the eighteenth century and greatly accelerating during the nineteenth century
(e.g. von Hammer 1830; von Hammer-Purgstall 1844; Weber 1952, 1953; Tayang 1972a, b;
Brentjes 2002). Until the twentieth century, the Ottomans themselves took very little interest in
such travels with a few exceptions such as the painter and archaeologist Osman Hamdi
(1842-1910) who followed, and himself undertook, archaeological field studies. When the
Ottomans travelled, the purpose was almost never scientific (see Coskun 2002; Ak 2006).

The great geographer Carl Ritter (1779-1859) was the first who attempted a synthesis
of the meagre information then available concerning the landforms of Turkey (Ritter 1858,
1859). Although, following Strabo, he held on to the idea that all the mountain ranges of
Anatolia (his Klein-Asien) belonged to a single Taurus System (Ritter 1858, p. 27), he clearly
distinguished two independent trains of coastal ranges of the Taurus, which he named:

(1) the Pontic—Bithynian Mountain System in the north and
(2) the Cilician-Lycian Taurus System in the south.

Ritter indicated, exactly as Strabo had done before him, that the two coastal ranges were
separated by a high plateau country (Strabo’s Lycaonian oropedia: Ritter 1858, p. 19). Ritter
delimited Asia Minor against the bulk of Asia by means of the Anti-Taurus (which he
terminated at the Hinzirdag; Ritter 1858, p. 16) and pointed out that farther east the mountains
showed a more massive rather than linear character that really looked like a high tableland
(Ritter 1858, p. 37).

By contrast, the area of western Anatolia, Ritter noted, was characterised by an east—west
lineated fabric where many small mountain ridges alternated with broad valleys. This, he
thought, represented a failed attempt by the plutonic forces at plateau building (Ritter 1858,
pp. 40-41). His two countrymen were to interpret that pattern half a century later in two
contrasting manners: Alfred Philippson (1864-1953) as due to normal faulting and rift
building (Philippson 1918); Walther Penck (1888-1923) as due to crustal folding (Penck
1918: Grofifaltung), of which the former eventually prevailed.

I think that Ritter was the first to view the east-to-west decline of the regional elevation in
Turkey as a consequence of tectonics, which he interpreted to be a result of plutonic forces that
supposedly had become weaker westwards. In the east Anatolian high plateau, Ritter thought
he was witnessing the full force of the uplifting agencies. This weakened westwards, but was
still sufficient to create the two coastal ranges and the high central Anatolian plains. In the
west, the plutonic forces were able to create only some low, parallel axes of uplift, but no
well-defined mountain range, much less a high plateau.
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These three main regions were connected by transitional areas. William John Hamilton’s
(1805-1867) and Prince Piotr Alexandrovich Tchichatcheff’s (1808—1890) observations were
available to Ritter, and he seems to have been impressed with their observations on the
“diagonal ranges” in Anatolia (see Tchichatcheff 1887, for a convenient summary of his
observations; see Ritter 1858, p. 42, note 18 for reference to Hamilton), which, Ritter noted,
characterised his “transitional regions” (Fig. 12). This divergence from the “normal” east—west
trends “is similar to the divergence of the Anti-Taurus in east Asia where through the transition
zone from high mountains to high plains there occurs a divergence towards the southwest from
normal parallel ranges, so here in west Asia in the transition zone from the compact high
plains to the area differentiated into east-west elements, there occurs a divergence towards the
north-west” (Ritter 1858, p. 42).

Following Pliny the Elder (23-79 CE), Ritter thought that the mountain systems of Ana-
tolia continued across the Dardanelles and the Bosphorus into the European ranges. This
continuation, however, was accompanied supposedly by a further weakening in the intensity
of tectonism, so that neither plateaux of east Anatolian type nor high plains of central Ana-
tolian type occurred in Europe (Ritter 1858, pp. 40—41).

With his incredibly perceptive views on the tectonics of Anatolia, Carl Ritter bequeathed to
us a number of concepts that became a part of nearly all morphological and tectonic classi-
fications of Turkey after him. These may be summarised as follows:

1. He emphasised the existence of two mountain systems that parallel the Black Sea and the
Mediterranean coasts of Asia Minor, although he followed the old tradition, coming from
Strabo, of considering them as parts of a united Taurus System.

2. He pointed out that the high plateau of eastern Turkey resulted from the fusion and
enlargement of these two strands.

3. He showed that the mountain ranges of Asia Minor continued into the Balkan Peninsula
across the Aegean Sea and the two straits of the Bosphorus and the Dardanelles.

4. He noticed the tectonic independence of western, central and eastern Turkey, which he
ascribed to a decreasing degree of tectonism from east to west (owing to a parallel
weakening of the causative plutonic forces, Ritter thought, in the framework of Elie de
Beaumont’s theory of tectonism).

For all his perceptiveness, Ritter remained committed to the dominant east-west trend of the
Taurus System and the overwhelming parallelism of its various branches in Turkey, forming
the northern and the southern coastal ranges.

Although when he wrote his volumes on Asia Minor (Ritter 1858, 1859), he knew about it
only a little more than Strabo had known, and by the second half of the century it had become
possible to draw a geological map of Anatolia (de Tchihatcheff 1869) and offer a classification
of its tectonic units (Naumann 1896). The first volume of Prince Tchitchaff’s monumental Asie
Mineure was in fact the first physical geography book ever written on Anatolia (Tchihatcheff
1866a, b). All of this work was done by foreigners from Europe and the USA with not one
contribution from the natives. The Austrian political refugee from the 1848 revolution Karl
Eduard Hammerschmidt (1800-1874) came to Turkey became Muslim for political reasons
and changed his name to Abdullah. Under his new name, he lectured on geology in the
Imperial Medical School (Mekteb-i Tibbiye-i Sahane), published on the geology of Istanbul
and the areas around it and amassed a great collection of fossils (some 10,000 pieces! See
Montero 1998), which were destroyed during the 1918 fire in the Geological Institute of the
University of Istanbul. Abdullah was the first permanent resident of Turkey to publish on the
geomorphology of the country describing the Yarimburgaz karstic cave west of Istanbul
(Abdullah Bey 1869). He had no immediate successors among the natives of his adopted
country until the twentieth century.
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The faculty members of both the University of Istanbul (founded in 1900 under the name
Dariilfiinun) and the old Imperial School of Engineering (Miihendishdne-i Hiimdyun founded
1773; after 1909 Miihendis Mekteb-i Alisi) undertook geological teaching and some local
research in the 1920’s. A Geographical Institute, founded by Karl August Erich Obst (1886—
1981) in the University of Istanbul, proved less active in research.

The founding of the Republic of Turkey breathed new life into scientific activity in the
country, neglected and indeed stifled for centuries. Both geology and geography greatly
benefitted, and systematic research began with the invitation of the French geologist Ernst
Chaput (1882-1943) in 1928 to the University of Istanbul. Chaput undertook extensive
excursions in Anatolia with Ibrahim Hakki Akyol (1888—1950; professor of geography) and
Hamit Nafiz Pamir (1893-1976; professor of geology) as his habitual companions. His great
book Voyages d’Etudes Géologiques et Géomorphogeéniques en Turquie, published in 1936
and translated into Turkish by Ali Tanoglu in 1947, is really the first modern description of the
geology and very especially geomorphology of the country in the twentieth century. Before
Chaput, the only reconnaissance geomorphology done in Turkey was that by the great Serbian
geographer Jovan Cviji¢ (1865—-1927) in the surroundings of Istanbul and along the southern
rim of the Sea of Marmara in two excursions in 1899 and 1905 (Cviji¢ 1908) and later by
Alfred Philippson and Walther Penck in western Turkey. When Frédéric Dubois de Mon-
tpéreux (1798-1850) and Otto Wilhelm Hermann Abich (1806—1886) had worked in eastern
Turkey (Dubois de Montpéreux 1839a—c, 1840, 1843a—e; Abich 1882), geomorphology had
not yet advanced far enough to supply useful observations to the future generation of geog-
raphers and geologists except in regard to volcanic landforms. What is remarkable is that
Dubois already shows volcanic flow directions around Mt. Agri and Mt. Sirak to the west of
Agr1. He also mapped cendres volcaniques, trass and lapillis! It was this richness in volcanic
products and the detail in which Dubois was able to show them that in part attracted Abich,
who had been enthused by Alexander von Humboldt’s work on the volcanic regions of Latin
America, to work in eastern Turkey.

Two developments occurred in 1933 and 1935 in Turkey: one with unfortunate and the
other with beneficial consequences for the development of geology and geography in Turkey.
The first one occurred in 1933 when the Dariilfunun was closed and the new University of
Istanbul was opened with a new organisation. During that reorganisation of the higher
education in Turkey, the Turkish geographers decided to follow the French model and
placed themselves into the Faculty of Letters instead of into the Faculty of Science (Akyol
1943; Darkot 1951; Ering 1973). This had devastating consequences for the development
of geography in Turkey in the long run, which dwindled into almost total insignificance as
a branch of higher learning and research by the end of the twentieth century (see Izbirak
1976, Hiitteroth 1992; Ering 1997, for the later developments till 1997). Ozey (1998) and
Kayan (2000) review the development of geographical education in the Turkish univer-
sities till the end of the first millennium reflecting its gradual deterioration. The decline of
geography in Turkey was felt so acutely that the Turkish Industrialists’ and Businessmen’s
Association (=Tiirkiye Sanayicileri ve Is Adamlari Dernegi: TUSIAD) felt that it had to
intervene and made a misguided effort to have a model high-school text written (see
Pérouse 2005).

The second, but this time beneficial, development was the founding in 1935 of the geo-
logical survey of Turkey under the name Maden Tetkik ve Arama Enstitiisii (Institute of
Mineral Research and Exploration of Turkey: see Acun 1947; Anonymous 1956, 2010). This
organisation (turned into a General Directorate to curtail its independence for short-sighted
political reasons in 1984) gave an immense impetus to geological mapping and research and
provided employment not only for Turkish geologists but also for geomorphologists coming
from a geographical background. As geography declined in universities, the geomorphologists
of this institute (later General Directorate) carried on the geomorphological research in the
country. Gradually, as geomorphology became increasingly more technology-dependent and
quantitative, more and more geomorphology in Turkey has shifted into geology departments
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and institutes and, as the majority of the papers in the present volume testify, it is they that
now undertake by far the greatest portion of modern geomorphological research in Turkey.
Topographical mapping in Turkey remains largely in the hands of the Turkish Army
(Anonymous 1959, 1962, undated [1993?]) and marine bathymetric mapping in the hands
of the Office of Navigation, Hydrography and Oceanography of the Turkish Navy (Anony-
mous [Barkinay, A. H.] 1932). Both organisations have been producing superb maps.

The following bibliographies are useful to obtain an overview of the development of
geomorphological research and teaching in Turkey: Trak (1942), Mansel (1948 (1993)),
Odekan (1975), Brinkmann (1981, 1984), Dogu (1981, 1988), Erol (1984), Sozer (1974),
Nazik (1985), Coskun and Ozbek (1986), Hakyemez (1991), Doganer (1992), Ulu (1992),
Tungel (1994) ihsanoglu et al. (2000), Bayrak (2001), Tungel et al. (2010).

The present volume is the first modern synthesis of the geomorphology of Turkey after the
rise of plate tectonics and the revolution in our understanding of the dependence of the climate
on orbital parameters and atmospheric composition. It is also the first after computers and the
GPS. Its editors have undertaken a herculean task in gathering the authors and editing the
manuscripts both scientifically and linguistically—a task much more difficult in Turkey than in
scientifically more advanced countries. Few in more fortunate circumstances can appreciate
the massive hindrances in front of doing and organising science in places where there has been
no scientific tradition. That is why not only the readers of this book, but also all those hoping
to do and to improve science in Turkey will be forever in the debt of the editors of the present
book not only for what they provide, but also for their example.

Istanbul, Turkey A. M. Celal Sengor
ITU Maden Fakiiltesi Jeoloji Boliimii

and Avrasya Yerbilimleri Enstitiisii

sengor @itu.edu.tr
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Landforms and landscapes vary enormously across the earth, from high mountains to endless
plains. At a smaller scale, nature often surprises us creating shapes, which look improbable.
Many physical landscapes are so immensely beautiful that they received the highest possible
recognition—they hold the status of World Heritage properties. Apart from often being
immensely scenic, landscapes tell stories which not uncommonly can be traced back in time
for tens of million years and include unique events. In addition, many landscapes owe their
appearance and harmony not solely to the natural forces. For centuries, and even millennia,
they have been shaped by humans who have modified hillslopes, river courses and coastlines,
and erected structures, which often blend with the natural landforms to form inseparable
entities.

These landscapes are studied by geomorphology—*the science of scenery”—a part of earth
sciences that focuses on landforms, their assemblages, surface and subsurface processes that
moulded them in the past and that change them today. To show the importance of geomor-
phology in understanding the landscape, and to present the beauty and diversity of the
geomorphological sceneries across the world, we have launched a book series
World Geomorphological Landscapes. It aims to be a scientific library of monographs that
present and explain physical landscapes, focusing on both representative and uniquely spec-
tacular examples. Each book will contain details on geomorphology of a particular country or
a geographically coherent region. This volume presents the geomorphology of Turkey, a large
country blessed with a multitude of extraordinary landscapes, from the world-famous “fairy
chimneys” of Cappadocia and travertine terraces of Pamukkale—appreciated by an
ever-increasing number of tourists every year—to many hidden gems scattered across the
Anatolian Plateau, the Pontides and the Taurus. Whatever your specific interests in geomor-
phology, you will not be disappointed. Turkey is a perfect candidate for a geomorphology
textbook, having it all: tectonic landforms at all scales, volcanoes and lava plateaus, amazing
karst, deep fluvial gorges, badlands, legacy of mountain glaciation, spectacular coastal scenery
and impressive testimony of human interference with natural processes. But this book goes
beyond simply showing the scenery. It helps to read and understand the landscape, unravelling
millions of years of history of landform evolution controlled by the movement of tectonic
plates and climate change in one of the global geodiversity hotspots.

The World Geomorphological Landscapes series is produced under the scientific patronage
of the International Association of Geomorphologists (IAG)—a society that brings together
geomorphologists from all around the world. IAG was established in 1989 and is an inde-
pendent scientific association affiliated with the International Geographical Union (IGU) and
the International Union of Geological Sciences (IUGS). Among its main aims are to promote
geomorphology and to foster dissemination of geomorphological knowledge. I believe that
this lavishly illustrated series, which sticks to the scientific rigour, is the most appropriate
means to fulfil these aims and to serve the geoscientific community. To this end, my great
thanks go to the editors of this volume—Profs. Catherine Kuzucuoglu, Attila Ciner and
Nizamettin Kazanci—who launched this massive and time-consuming project and made every
effort to deliver a high-quality final product. I am sure they see the result of their hard work as
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rewarding. Turkey did not have a book about its geomorphological richness in English before,
and now, this impressive natural legacy can be enjoyed by the global geomorphological
community. I am also grateful to all individual contributors who agreed to add the task of
writing chapters to their busy agendas and delivered high-quality final products.

Piotr Migon
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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
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different environments including glacial, fluvial and tectonic settings. He uses cosmogenic isotopes to
infer the evolution of landforms and remote sensing techniques to observe recent changes of glaciers.

Fuat Saroglu (Ph.D.) is a geologist. He works on neotectonics, active faults systems and
seismicity of Turkey. He is also interested in geoheritage, geopark, cultural geology and
geotourism. He has more than one hundred publications related to these areas. He is a member
of the Turkish Association for Protection of Geological Heritage (JEMIRKO) and the Turkish
National Commission Working Group for UNESCO.

Erdal Sen is an Associate Professor of Mineralogy and Petrography at the Department of
Geological Engineering, Hacettepe University. His research interests commonly focus on
physical volcanology and magmatology. His main study areas are located in the Central
(Cappadocia Volcanic Province) and Western Anatolia.

A. M. Celal Sengér is a Professor of Geology in the Istanbul Technical University. His main
areas of interest are structural geology and tectonics, particularly the tectonic evolution of the
Old World, although he is also active in global tectonics. The modern episode in the study
of the geology of Turkey is commonly acknowledged to have begun with his 1981
Tectonophysics paper (with Y. Yilmaz), the most frequently cited paper in the history of that
journal. He has further introduced important new interpretations into the Tethyan and Altaid
studies and wrote their trend-setting papers in the last three decades with thousands of citations
worldwide. He is also a laureate historian and philosopher of geology. He is a member of the
Science Academy (Istanbul) and also a member or foreign member of the Academia Europaea,
U.S. National Academy of Sciences, American Philosophical Society, Russian Academy of
Sciences, German National Academy of Sciences Leopoldina, Leibniz-Sozietit der Wis-
senschaften and the Austrian Academy of Sciences. He holds honorary doctorates from the
University of Neuchatel and the University of Chicago plus numerous international awards.

Giirol Seyitoglu is a Structural Geologist/Tectonician and a Full Professor at Tectonics
Research Group at the Ankara University, Department of Geological Engineering. Extensional
tectonics of Aegean region, internal deformation of Anatolian plate and Turkish—Iranian
plateau, seismotectonics of Eastern Mediterranean are among his current research interests.

Yasar Suludere is a Senior Geologist who worked at General Directorate of Mineral
Research and Exploration (MTA) and General Directorate of Mining (MIG). His main topics
are hydrogeology, geothermal energy, industrial minerals and mining rules. His present
interests are geological heritage and geoparks. He is a board member of Turkish Association
for Conservation of Geological Heritage (JEMIRKO).

Harun Taskiran is a Professor of Prehistoric Archaeology at the Department of Archaeol-
ogy, Faculty of Languages History and Geography, Ankara University. His research con-
centrates on Quaternary archaeology in Anatolia, especially in Lower and Middle Palaeolithic
lithic assemblage. He is directing archaeological excavations in Karain where the most
important Palaeolithic cave settlement in Turkey is present. He has published over 80 articles,
many of them presented at international and national congresses and meetings.

Harun Tuncel graduated from Ankara University, Department of Physical Geography and
Geology, and obtained his Ph.D. in Human Geography at Ankara University. He is a Full
Professor of Human Geography at the Geography Department of University of Bilecik where
he is since 2009. His research interests are focused on mental maps, perception of urban
spaces, renaming of the place and transhumance. He is the author of several publications on
the mentioned topics.

Ahmet Tiirkecan is a geological engineer retired from the General Directorate of Mineral
Research and Exploration (MTA). Between 1976 and 2017, he worked in General Geology and
Volcanology division of MTA and was the Chairman of the Volcanology and Chemistry of the
Earth’s Interior Commission of Turkey Wipe (TUVAK). He participated in the preparation of
geological maps of Turkey with a scale of 1/500.000 and 1/1000.000. His main interest is the
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volcanic rocks of Turkey, and he is the author/co-author of numerous articles and books.
Recently, he published the book entitled “Tiirkiye’nin Senozoyik Yasl Volkanitleri”.

Okan Tiiysiiz is a Professor of Geology at the Istanbul Technical University, Faculty of
Mines and Eurasia Institute of Earth Sciences. His research interests are mainly focused on
structural geology, tectonics, tectonic geomorphology, petroleum and geothermal geology,
and geographical information systems. He has been conducting geological field studies mainly
on the Black Sea region, and Central and Western Anatolian regions since 40 years. He
authored and co-authored more than 100 papers in national and international journals and
books, and more than 200 presentations in international and national meetings.

inan Ulusoy is an Assistant Professor of Geophysics, Mineralogy and Petrography at the
Department of Geological Engineering at Hacettepe University. His research interests are
mainly focused on volcanology, physical and structural volcanology, geophysics, remote
sensing, thermal remote sensing, geoarchaeology and geomorphological and geological

mapping.

Baki Varol is a Professor Emeritus of Geological Engineering Department of Ankara
University. His research interests are mainly focused on carbonate and evaporate rocks and
their environmental modelling. He also carried out research projects in the Anatolian Neogene
basins concerning with siliciclastic hosted evaporate deposits. Messinian evaporate and
associated facies exposed in the eastern Mediterranean region (Iskenderun, Hatay; Northern
Cyprus) have been currently studied and published in international journals. He is the author
and co-author of over 90 international and national publications.

Serdar Yesilyurt is a Research Assistant of Institute of Geological Sciences at University of
Bern, Switzerland. He is currently registered as a Ph.D. student at the Physical Geography
Division, Ankara University. He is geographer and geomorphologist who is interested in
Quaternary landscapes, especially glacial morphology. He studies glacial geomorphology and
reconstruction of the chronology of glaciations. He recently initiated a new project on the
detailed mapping and monitoring of active mass movements and rock glaciers in Turkey.

Cengiz Yildirim is a geomorphologist who works in the Eurasia Institute of Earth Sciences at
Istanbul Technical University. His main research topics are Tectonic Geomorphology and
Quaternary Geology. Geospatial technologies, geomorphic mapping, morphometric analysis
and radiometric dating techniques (e.g. Cosmogenic, OSL, U-Th and 14C) are at the
hypocenter of his studies. He intensely employs tools of fluvial, coastal and glacial geomor-
phology to understand tectonic and climate interaction in margins of the Central Anatolian
Plateau, Western Anatolia, Cyprus, Dinarites, Great Caucasus, Southern Chile and Antarctica.

Cengiz Zabci is an Assistant Professor of Geology at Istanbul Technical University. His
researches are mainly focused on the reconstruction of historical and prehistorical earthquake
history, inversion of geologic slip rates and neotectonics of the North Anatolian Fault. He is
also interested in the intra-plate deformation of the Anatolian Scholle.



