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Throughout historical time, the region of Cappadocia has
occupied a geographic position that has made this land an
essential member of the geologic, environmental, as well as
human network enlivening the Eastern Mediterranean basin.
As a result, the definition of the “Cappadocia” as a region
depends on the type, characteristics and origin of landscapes
one has in mind, as well as on the time interval concerned.

The word “Katpatuka” seems to go back to a Hittite
toponym, transformed into “Cappadocia” at a time as far
back as the sixth century BC. According to Herodotus, this
“Cappadocia” extended from the Taurus Mountains in the
south to the Black Sea north of the Pontus region, and was
bound to the west by Lycaonia (i.e. the west-central part of
Anatolia, where today’s city of Konya is located), and to the
northwest by Galatia (today the regions of Bolu, Ankara,
Corum and Yozgat). On the other hand, touristic information
leaflets and books praising “Cappadocia” refer to a small
region confined between the cities of Nevsehir, Nigde and
Kayseri (formerly the Hattian Mazaca, then Eusebia at the
Argaeus and, finally Caesarea), the Roman Capital City of
Cappadocia. This area, which attracts millions of visitors
per year, possesses a high density of peculiar landscapes
combining specific natural landforms (badlands, canyons
and fairy chimneys, e.g. Sarikaya et al. 2015a) and human-
sculpted troglodytic landforms (caves, dwellings, churches
and settlements) recording a long history of occupation since
antiquity (Ozbasaran 2011; Ozbasaran et al. 2018; Mouralis
et al. 2019a; Ciner and Aydar 2019). These historical and
touristic territorial dimensions of “Cappadocia” superim-
pose another dimension drawn by a unique geological and
geomorphological territory whose evolution is deeply rooted
in the last 15 million years.
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This geological region, wider than the touristic one and
smaller than the historical one, presents specific geological
structures and geomorphological landscapes dominated by
volcanic and tectonic processes that commenced during the
middle Miocene, c. 15 million years ago (Dewey and Sengor
1979; Sengor and Yilmaz 1981; Aydar et al. 2012). In this
context, an energetic magmatic activity produced groups of
geological and geomorphological features, creating a high
variety of volcanic destruction and accumulation forms,
intermingled with active tectonics controlling a maze of
small to wide basins dispersed in the region (e.g. Dhont et al.
1998; Kogyigit and Beyhan 1998; Sarikaya et al. 2015b).
River and slope (deep and superficial) erosion responding
to geologic (rock resistance vs uplift vs volcanic dams) as
well as climatic (hydrology vs precipitation) forcing super-
imposed varied shapes onto the volcanic substrate. The
boundaries of this “Cappadocia” thus draw a large region
of roughly square shape limited (1) to the north, by the
Kizilirmak (the classical Halys) River valley where Avanos
city is located; (2) to the west by the Tuz Lake (Salt Lake)
basin, on the eastern side of which the town of Aksaray is
located; (3) to the south, the W-E alignment of Hasandag,
Keciboyduran and Melendiz volcanoes, at the eastern end
of which the city of Nigde is located; (4) to the east, to the
rectilinear cliffs of the Cappadocian plateau reaching the
Sultansazlig1 Plain and the Erciyes Volcano at the foot of
which the city of Kayseri was founded.

Within these boundaries, the present issue contains sev-
eral articles concerning two important aspects of the evo-
lution of the geological, geomorphological and biological
features that took and still take part in forming and con-
structing today’s Cappadocia. The articles of this special
issue concern two broad topics: (1) palaecoenvironments (see
papers by Dogan et al. 2019; Giirbiiz et al. 2019; Tuncer
et al. 2019), and (2) processes and consequences of mag-
matic activity and their relationships with the evolution of
the volcanic landscapes through time and space (see papers
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by Atici et al. 2019; Aydemir et al. 2019; Ersoy et al. 2019;
Kuzucuoglu et al. 2019; Mouralis et al. 2019b).

With a synthetic presentation of geological data from
sedimentary deposits and paleontological remains record-
ing past environments and climates in Cappadocia, Giirbiiz
et al. (2019) and Dogan et al. (2019) characterize several
phases of depositional environments in the region. Their
analyses of lithofacies, fossil mammal and pollen contents
point to three terrestrial packages recording lacustrine and
fluvial, highly dynamic environments. During the middle
Miocene, landscapes included lakes and continental envi-
ronments characterized by braided river deposits. During
the late Miocene/early Pliocene the construction of flood
plains interacted with contracting lakes, at the same time as
volcanic products started to interfere and intermingle with
the ongoing sedimentation. During the Pleistocene, lacus-
trine and continental depositional environments similar to
the Neogene ones continued to be filled-in forming large
Pleistocene sedimentary basins and riverbeds controlled by
active faults. Regarding the biological aspects of the land-
scapes, middle Miocene sedimentary series record a highly
humid climate sustaining flourishing arboreal landscapes.
The regression of taxa pertaining to these forests at the
beginning of late Miocene indicates a drying climate trend,
which is also confirmed by mammal and pollen fossil con-
tent of Mio-Pliocene sedimentary and volcanoclastic units.
In the meantime, regional tectonics driven by continental
collision between the Eurasian and Arabian continents in
Eastern Anatolia (Dhont et al. 1998; Kogyigit and Beyhan
1998; Sengor et al. 2008) caused a dramatic diversification
of the fauna in Cappadocia.

While the early Pleistocene environmental evolution
remains little known (Giirbiiz et al. 2019), the geomorphol-
ogy and geology of this period are studied by Dogan et al.
(2019). These authors integrate both the sedimentologi-
cal records of lake/river deposits and their tectonic defor-
mations, documenting a drainage system organized and
developed since the beginning of Pleistocene until today.
They list five river terraces older than the Holocene that
record different climatically or tectonically driven dynamics
(Kuzucuoglu et al. 2018). Thanks to sedimentary sequences
cored in lakes and marshes, Holocene records have increased
during the last 2 decades. They clearly show the dominance
of arboreal taxa during the early Holocene followed by a
drying trend during the late Holocene (Woldring 1997;
Woldring and Bottema 2001/2002). Within this frame, the
results of the study of ostracod successions at Eski Acigol
crater by Tuncer et al. (2019) provide precision on the tim-
ing and characterisation of the environmental conditions
recorded by the crater-fill. In the lower third of the sequence,
these conditions define an early wet climate characterized by
freshwater to oligohaline, oligotrophic and relatively deep
lacustrine conditions alternating with short lake shrinkage
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intervals. This early Holocene phase is interrupted by a cli-
matic switch ending, in saline, shallow and warmer lacus-
trine conditions recorded in the two upper thirds (Roberts
et al. 2001; Dean et al. 2017). The rather high resolution of
this Holocene sequence allows documenting that, during the
last millennia, the role of anthropogenic factors in changing
the natural environmental records has increased.

In addition to tectonics, climate and fluvial incision
(Ciner et al. 2015), the regional volcanic activity since the
Miocene and Pliocene must also be taken into account when
reconstructing the origin and evolution of the current land-
scapes of Cappadocia (e.g. Le Pennec et al. 1994, 2005;
Aydar and Gourgaud 1998; Froger et al. 1998; Mouralis
et al. 2002; Aydar et al. 2012), especially during the Pleis-
tocene (Kuzucuoglu et al. 1998; Reid et al. 2017; Dogan-
Kulahci et al. 2018). While demonstrating the capacity of the
region to possess high hot dry rock (HDR) energy potential,
i.e. making it possible to construct high and efficient geo-
thermal energy plants in the future, Aydemir et al. (2019)
also present a general regional heat flow map. In their spe-
cific research on eruption processes and phasing, Ersoy et al.
(2019) reconstruct the various explosive phases that have
accompanied the extrusion of the Dikkartin dome on the
southern slopes of the Erciyes stratovolcano c. 9.5 ka ago
(Sarikaya et al. 2019). These results underline the role of
water content and phase (from vapour to humidity conden-
sation into water) in controlling the eruption progression.

In line with researches concerning recent volcanic top-
ics in Cappadocia (e.g. Aydin et al. 2014; Reid et al. 2017,
Dogan-Kulahci et al. 2018), three articles in this special
issue provide new and important data concerning the middle
to late Pleistocene bimodal volcanic activity in “Cappado-
cia”. These articles focus on (1) two rhyolitic complexes, the
middle Pleistocene Golliidag (Mouralis et al. 2002; Mouralis
et al. 2019b) and the mid-late Pleistocene Acigdl caldera
(Druitt et al. 1995; Mouralis et al. 2002; Atici et al. 2019;
Mouralis et al. 2019b), the latter also containing basaltic
volcanoes, and (2) the Hasandag stratovolcano (Aydar and
Gourgaud 1998; Kuzucuoglu et al. 2019). In the frame of
these three articles, new dates on Golliidag domes (K/Ar),
Acigol caldera (zircons) and Hasandag stratovolcano (K/
Ar) are presented, while preliminary results from chemical
and mineralogical analyses are presented as complementary
material for the integration in international databases about
worldwide volcanism.

In conclusion, this special issue on Cappadocia in Turkey
enlightens the role of tectonics and climate in the forma-
tion of the current landscapes of a region framed by vol-
canic events that constructed and destroyed outcrops and
landforms. The active role of volcanism, tectonism and
climate in shaping the Cappadocian landscapes continue.
As a result, today’s landscapes in Cappadocia mix strato-
volcanoes and deeply incised canyons, volcanic flows and
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tectonic fault lines, maar lakes and basaltic cones, mesas
over plateaus incised by dry valleys covered with tephras,
travertines underlining heat conduits controlled by fault sys-
tems. Several articles in this issue stress the continuation of
tectonic (Dogan et al. 2019), magmatic (Aydemir et al. 2019;
Kuzucuoglu et al. 2019), volcanic (Atici et al. 2019; Ersoy
et al. 2019; Kuzucuoglu et al. 2019; Mouralis et al. 2019b),
and climatic (Dogan et al. 2019; Tuncer et al. 2019) impacts
not only landscapes but also the future of the region and of
its population.
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