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Abstract
Fairy chimneys are conical, columnar, and mushroom-like erosional landforms sometimes exceeding 10 m in height and width
that developed on ignimbrite layers in the Cappadocia region of Central Anatolia Volcanic Province. These fairy chimneys, and
troglodytes carved into the ignimbrites during the Roman, Seljuk, and Ottoman eras, have turned Cappadocia into a world-
renowned site. While there are at least 10 different thick ignimbrite members in Cappadocia, fairy chimneys developed exten-
sively on the Kavak, Zelve, and Cemilköy ignimbrites. Nevertheless, no paleo-fairy chimney development has been reported in
this region so far. The aim of this study is to introduce the first buried paleo-fairy chimney findings that were detected within the
Zelve ignimbrite and to explain their formation, geomorphologic evolution processes, and conditions of preservation today. This
paper also assesses the establishment of a geomorphosite for the paleo-fairy chimneys in Cappadocia, where geomorphological
and historical features represent the main touristic attractions. The buried paleo-fairy chimneys were determined to the northwest
of Ürgüp in the Damsa valley and on the eastern slope of Mt. Akdağ. The fairy chimneys formed inside gullies that cut a paleo-
pediment. According to geological and geomorphological observations, we suggest that the perched paleo-pediment and the
buried paleo-fairy chimneys were formed at the end of the early Pleistocene. The fairy chimneys might constitute an important
geormorphosite location in the northern Cappadocia region.
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Introduction

Fairy chimneys are conical, columnar, and mushroom-like
erosional landforms occasionally exceeding 10 m in height
and width that formed within ignimbrites in the Cappadocia
region (Fig. 1). These are spectacular landforms (Fig. 2) that
are also among the most important touristic assets of Turkey.
The fairy chimneys were formed by the erosion of ignimbrites
exposed on slopes in the region (Fig. 2). While new fairy
chimneys are still being formed, older ones are being eroded.

The formation and destruction of fairy chimneys is determined
by the strike and dip of discontinuities caused initially by
fractures and thermal stress (Emre and Güner 1985; Topal
1995; Topal and Doyuran 1995, 1997, 1998; Sayın 2008;
Ergüler 2009; Çiner et al. 2015a). According to Aydar et al.
(2013), several different types of fairy chimneys occur due to
variations in the mechanical, rheological, and depositional
characteristics of the deposits themselves or underlying/
overlying units. Capped fairy chimneys in particular are formed
by differential erosion, depending on the hardness and compo-
sition of the ignimbrite layers (Aydar et al. 2013; Çiner et al.
2013; Sarıkaya et al. 2015). The caps generally consist of a
pumice layer (fallout deposits) that is harder than the ignimbrite
layer they overlie. Less frequently, harder blocks that fall from
overlying ignimbrites can also constitute the caps.

In this region, caves, underground cities, and underground
churches, most of which were built 1500 years ago or earlier,
are carved into the ignimbrites and accompany the fairy chim-
neys (Aydan and Ulusay 2003; Aydar et al. 2013). For this
reason, an area named the BGöreme National Park and the
Rock Sites of Cappadocia^ in northern Cappadocia has been
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classified as a UNESCO World Heritage site since 1985
(http://whc.unesco.org/en/list/357). Furthermore, Cappadocia
has important geopark potential as a result of other rich
geological-geomorphological formations it possesses. These
include volcanic formations and features (Pasquarè et al.
1988; Toprak 1998; Türkecan et al. 2004; Aydar et al. 2012;

Erturaç et al. 2017), sedimentary formations, faults, fault
springs, travertine ridges, inverted synclinal structures
(Koçyiğit and Doğan 2016), mammalian fauna and fossil lo-
cations (Başoğlu 2016), salt diapirs (domes) and mining, ig-
nimbrite plateaus, mesas, buttes, badlands topography, gullies,
paleo-pediments, river terraces, canyons, incised meandering
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Fig. 1 Map of the study area showing location of fairy chimneys around Ürgüp
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and braided river channels, an inverted valley (Doğan 2010,
2011; Çiner et al. 2015a), fairy chimneys (Topal 1995; Topal
and Doyuran 1998; Sayın 2008; Sarıkaya et al. 2015), and
Paleolithic and younger archeological sites (Slimak et al.
2008; Kuhn et al. 2015).

Although many geological, geomorphological, and
geoheritage studies have been carried out in the Cappadocia

region (e.g., Pasquarè 1968; Innocenti et al. 1975; Pasquarè et
al. 1988; Temel et al. 1998; Le Pennec et al. 1994; Mues-
Schumacher and Schumacher 1996; Türkecan et al. 2004;
Le Pennec et al. 2005; Viereck-Götte et al. 2010; Aydar et
al. 2012, 2013; Kadir et al. 2013; Piper et al. 2013; Kazancı
and Gürbüz 2014; Lepetit et al. 2014; Sarıkaya et al. 2015;
Erturaç et al. 2017), no paleo-fairy chimney occurrences were

Fig. 2 Types of fairy chimneys on
different ignimbrite members in
the northern part of the
Cappadocia region. a Two
different types developed within
Cemilköy and Tahar ignimbrites
in Damsa valley. b General view
of fairy chimneys on Zelve
ignimbrite in the Zelve valley.
Gas escape structures are found
within the fairy chimneys. cHuge
fairy chimneys developed within
Kavak ignimbrite in Paşabağ.
Caps of the fairy chimneys form
air fall deposits (pumice) of Zelve
ignimbrite and the neck of the
fairy chimneys forms lake
sediments. d Fairy chimneys
landscape around Uçhisar
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reported. Nevertheless, a recent study (Sarıkaya et al. 2015)
carried out on the long-term bedrock erosion rates of the pla-
teaus (pre-chimney surface) and fairy chimneys of
Cappadocia using an in situ cosmogenic 36Cl isotope re-
vealed their existence. The results show that the plateaus erode
at a slow rate of 0.58–0.93 cm/ka. The erosion rate increased
from 2.43 to 4.50 cm/ka when the landscape began to be
dissected by water erosion, which formed the fairy chimneys.
A fairy chimney cap dated to 78.4 + 3.1 ka, formed within the
Kızılkaya ignimbrite, is reported to have eroded at 1.26 ±
0.06 cm/ka (Sarıkaya et al. 2015). Once the caps are complete-
ly destroyed, the erosion rate of the remaining chimneys in-
creases to about 28.0 ± 9.9 cm/ka (Sarıkaya et al. 2015).

We found the buried paleo-fairy chimneys alongside a road
cut into the Zelve ignimbrite, about 5 km north-northwest of
Ürgüp on the eastern side of Mt. Akdağ (Fig. 1). The paleo-
fairy chimneys, which are well-preserved only in a rather lim-
ited area, are significant records of the first paleo-fairy chim-
neys occurring in the Cappadocia region. The fairy chimneys
are important in terms of reconstructing the Quaternary geo-
morphology of the region; in particular the fluvial geomor-
phology of the Damsa stream, which is a tributary of the
Kızılırmak River (Fig. 1). Also, this paleo-fairy chimney area
constitutes an important potential geomorphosite location in
northern Cappadocia. As is known, the cultural value of geo-
morphological heritage is universally recognized (e.g., Bollati
et al. 2016). The visually impressive and scientifically out-
standing geomorphosite is not listed in the Turkish national
inventory and remains entirely unprotected. This site should
also be publicized in terms of educational and promotional
activities, sustainable development, and the geotourism policy
for northern Cappadocia. The aim of this study is to introduce
the discovery of the first paleo-buried fairy chimney in the
region and to investigate its formation, geomorphological evo-
lution process, and conditions of preservation up to the pres-
ent. This paper also presents an assessment of a proposed
geomorphosite for the first paleo-fairy chimney findings in
the Cappadocia region.

Geological and Geomorphological Setting

The Cappadocia region is a plateau consisting of thick
volcano-sedimentary rocks (Fig. 3; Pasquarè 1968; Innocenti
et al. 1975; Pasquarè et al. 1988; Le Pennec et al. 1994; Temel
et al. 1998; Mues-Schumacher and Schumacher 1996; Piper et
al. 2002; Le Pennec et al. 2005; Viereck-Götte et al. 2010;
Doğan 2011; Aydar et al. 2012, 2013; Piper et al. 2013;
Lepetit et al. 2014; Çiner et al. 2015b; Koçyiğit and Doğan
2016). The ignimbrite-intercalated fluvio-lacustrine sediments
deposited during the late Miocene-Pliocene were first named
the Ürgüp Formation by Pasquarè (1968). This sequence was
recently re-named as the Ürgüp Group byKoçyiğit and Doğan

(2016). The stratigraphic framework of Cappadocia ignim-
brites has been well-established by absolute dating techniques
(Innocenti et al. 1975; Pasquarè et al. 1988; Le Pennec et al.
1994; Mues-Schumacher and Schumacher 1996; Temel et al.
1998; Le Pennec et al. 2005; Viereck-Götte et al. 2010; Aydar
et al. 2012; Piper et al. 2013; Lepetit et al. 2014) such as K-Ar,
Ar-Ar, and U-Pb Zircon.

The ignimbrite and fluvio-lacustrine sediment alternation
in the Ürgüp Group starts with the Kavak ignimbrite, dated to
9.2 Ma, and ends with the lacustrine Kışladağ limestone that
caps the Valibaba ignimbrite, dated to 2.52–3.0 Ma (Innocenti
et al. 1975; Şen et al. 2003; Le Pennec et al. 2005; Aydar et al.
2012, 2013; Lepetit et al. 2014). Aydar et al. (2012) distin-
guished 9 different ignimbrites in the Ürgüp Group (several
meters in thickness, up to 120 m, except for the Quaternary
Kumtepe ignimbrite), after a previous paper published by Le
Pennec et al. (1994). These are, namely, the Kavak, Zelve,
Sarımadentepe, Sofular, Cemilköy, Gördeles, Tahar,
Kızılkaya, and Valibabatepe ignimbrites (Fig. 3). On the other
hand, Piper et al. (2013) and Lepetit et al. (2014) reported that
the Sarımandentepe and Sofular ignimbrites are the same.
Piper et al. (2013) also suggest that Eneski, Güvercinlik, and
Bozca ignimbrite members also exist in the region. These
studies (e.g., Aydar et al. 2012; Piper et al. 2013; Lepetit et
al. 2014) revealed that the major eruptive pulses in the region
occurred between ~ 10 and 5 Ma. Le Pennec et al. (1994)
calculated the area covered by the Cappadocia ignimbrites to
be 20,000 km2. While fairy chimneys developed on all ignim-
brite layers, their most widespread development is observed
within the Kavak, Zelve, and Cemilköy ignimbrites (Fig. 2).

Paleo-fairy chimneys developed within the Zelve ignim-
brite, which is the second-oldest ignimbrite layer of the
Cappadocia region (Figs. 3 and 4). The Zelve ignimbrite
stratigraphically overlies the Kavak ignimbrite and dates to
9.19 ± 0.15 Ma by Ar-Ar and 9.13 ± 0.40 Ma by U-Pb
Zircon methods (Aydar et al. 2012). The Zelve ignimbrite
exposed around Ürgüp, Avanos, Gülşehir, and Nevşehir
covers an area of approximately 4200 km2 (Le Pennec et al.,
1994) with a thickness reaching nearly 60 m at Mt. Akdağ.
This unit is overlain by late Miocene lacustrine sediments
consisting of marl at the base and limestone at the top (Sayın
2008). The non-welded Zelve ignimbrite consists of a rhyolit-
ic white basal pyroclastic air fall deposit up to 10–15 m thick
and is overlain by a single cooling unit of indurated pink
ignimbrite (Schumacher and Mues-Schumacher 1997; Sayın
2008; Aydar et al. 2012). This pink level is locally known as
Esbelli stone and is one of the most sought-after types of stone
for building because of its extremely well-welded (condensed)
character. All pumice fragments are welded to each other;
hence the rock is very resistant to erosion. Gas escape struc-
tures are present within the pink section of the Zelve ignim-
brite (Sayın 2008).
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The Kızılırmak River drainage system was formed at the
beginning of the Quaternary with the end of the extensional
regime and start of a strike-slip neotectonic regime (Doğan
2010, 2011; Koçyiğit and Doğan 2016). The Kızılırmak
River and its tributaries have deeply incised the Cappadocia
region (Doğan 2011; Aydar et al. 2012; Çiner et al. 2015b).
The Damsa stream, one of the longest tributaries of the
Kızılırmak River in Cappadocia, reveals a cross-section of

the Ürgüp Group. While the Kavak ignimbrite outcrops near
the valley floor around Mt. Akdağ to the north, the top of the
valley slope ends with the welded Kızılkaya ignimbrite to the
south. In some places, Pliocene Kışladağ limestone overlies
the Kızılkaya ignimbrite. Especially in the middle and upper
parts of the valley, fairy chimneys have created spectacular
landforms. The buried paleo-fairy chimneys and paleo-
pediment were found in this valley. The paleo-pediments

Fig. 3 Composite stratigraphic
column, crystallization, and
eruption ages of the Central
Anatolia Volcanic Province (from
Aydar et al. 2012)
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formed as a result of slope recession developed particularly in
arid climate cycles during the Quaternary. They end with a
steep slope which reflects rapid incision periods in the Damsa
valley. These paleo-pediment surfaces were dissected by val-
leys or gullies, on the slopes of which fairy chimneys subse-
quently developed.

Buried Paleo-Fairy Chimneys

The buried paleo-fairy chimneys are located on the slopes of a
paleo-pediment surface which was formed within the Zelve
ignimbrite on the eastern slopes of Mt. Akdağ (Fig. 5). The
paleo-pediment surface is very close to the watershed between
the Damsa and Zelve valleys (Fig. 6). The fairy chimneys are
situated about 130 m (1120 m asl) above the Damsa valley
floor and 194 m above the present course of the Kızılırmak
River.

The paleo-fairy chimneys are well-preserved only in a rath-
er limited area along a recently cut road (Fig. 7). The Zelve
ignimbrite and fluvial material that cover the paleo-fairy chim-
neys have similar colors, which explain why they were not
previously detected. However, these buried paleo-fairy chim-
ney cross-sections can be clearly seen on a rainy day. Rain
reveals the difference between the Zelve ignimbrite and cov-
ering sediments by their different water infiltration capacities

and textural properties and renders them visible. The height of
the fairy chimneys along the road varies from 1.5 to 4.5 m.
The forms of the paleo-fairy chimneys, which are covered
with up to 3.5-m-thick fluvial sediments, have been well-
preserved up to the present.

Our field study showed that paleo-fairy chimneys are not
limited to those at the road cutting. Certain fairy chimneys
exposed on the edges of the paleo-pediment surface, which
have been eroded by recent gullies, are in fact exhumed fairy
chimneys. Some of the paleo-fairy chimneys, located in a
gully a few meters south of the road, emerged due to erosion
of the sedimentary cover. Current fairy chimney formations
are observed on the slopes of gullies that reach up to the paleo-
pediment because of backward erosion, only a fewmeters east
of these exhumed paleo-fairy chimneys.

The present fairy chimneys mainly developed on gullies
that were carved into the Quaternary paleo-pediment surfaces
and valley slopes. The paleo-fairy chimneys detected in this
study were formed inside a paleo-gully cutting, which is a
paleo-pediment that developed on the Zelve ignimbrite during
Pleistocene. Erosion of the Upper Miocene sediments overly-
ing the Zelve ignimbrite onMt. Akdağ resulted in exposure of
the Zelve ignimbrite during Pleistocene (Fig. 6c). The eastern
slopes of Mt. Akdağ were probably parallel-retreat related to
geomorphological processes in mid-Pleistocene, and a pedi-
ment developed on the relatively resistant Zelve ignimbrite,
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which extended along an elevation near the valley floor during
that period. The gullies running to the paleo-pediment from
the Damsa valley floor are related to the local base level
changes during a humid period. The sediments that emerged
in the process of pediment development, which continued in
the subsequent warm-arid period, were carried to the gullies
by sheet wash, but were probably not carried further because
of the inadequacy of water flow in the gullies. Hence, the

pedimentation sediment started to accumulate in the gullies
up to the same level as the pediment surface. Consequently,
to a great extent, the fairy chimneys were buried.

The ages of the buried paleo-fairy chimneys could not
be precisely determined because there is no suitable ma-
terial for dating and the period of formation is outside the
age interval of dating methods. For this reason, only an
approximate age can be assigned to the paleo-fairy

Fig. 5 Geological and geomorphological cross-section of lower Damsa valley
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chimneys and paleo-pediment by means of stratigraphic
relationships and the geomorphologic evolution of the re-
gion. The Kızılırmak River and its tributary the Damsa
stream settled over the Kışladağ limestone at the begin-
ning of the Quaternary (Fig. 5; Doğan 2011). Therefore,
the Kışladağ limestone is the regional geomorphological
key horizon. Aydar et al. (2012) found that the Kışladağ
limestone is covered by the Valibabatepe ignimbrite,
which is dated to 2.52 ± 0.49 Ma ago. Accordingly, the
incision rate of the Damsa valley, with a depth of approx-
imately 430 m, is ~ 0.17 mm/year in ~ 2.5 Ma (Fig. 5).

Hence, if we assume that the incision rate in the Damsa
valley remained constant during the Quaternary and dis-
regard the local tectonic effect, we can presume that the
paleo-fairy chimneys located 130 m above the Damsa
valley floor were formed during the lower to middle
Pleistocene transition. On the other hand, it is known that
the incision and uplift rate in the Cappadocia region did
not remain stable during Quaternary (Doğan 2011; Aydar
et al. 2013; Çiner et al. 2015b; Koçyiğit and Doğan
2016). The incision rate increased in the mid-Pleistocene
(Doğan 2011) because of the middle Pleistocene climatic

Fig. 7 Buried paleo-fairy
chimneys. a and b show the
southern-orientated roadside. c
and d show the northern-
orientated roadside
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revolution, which reflects the transition from obliquity-
driven to eccentricity-driven climatic cycles (Bridgland
and Westaway 2008; Gibbard and Lewin 2009; Doğan
2011). The rapid incision in the Damsa valley may have
helped the paleo-pediment to remain perched above the
valley floor and preserved it until today.

Protection and Management of the Potential
Paleo-Fairy Chimney Geomorphosite

This potential geomorphosite will be one of the most impor-
tant localities for geographical and geological research and
education in the Cappadocia region. Protection, conservation,
and promotion of the geomorphosite will add extra value for
development of geotourism and educational activities in the
Göreme National Park, which is managed by the Ministry of
Culture and Tourism. Therefore, the geomorphosite should be
protected and managed by the Ministry until the Northern
Cappadocia Geopark project comes to life. There is no need
for outside protection of the paleo-pediment area since it is
located within the Göreme National Park boundary. However,
the paleo-fairy chimneys site should be protected with some
form of precautions as supervision of the natural heritage will
be protecting these geomorphological monuments for future
generations.

The fairy chimneys, exposed during highway excavations,
are visible on the verges of an asphalt road which is ~ 10 m
wide. To protect the chimneys, the first thing to do is cover the
road with a glass roof. Protective installations are important
against the effects of weathering and erosion and possible
damage by visitors. The installation will also protect and high-
light the paleo-fairy chimneys under non-bright sunlight. In
addition, descriptive panels should be prepared giving infor-
mation about the geomorphosite to create public awareness.
This road should be designated one-way only for visitors to
the site and passage of vehicles should be controlled. Other
vehicles should be directed along alternative routes.

Discussion

The age of the paleo-fairy chimneys could not be quantitative-
ly determined. Nevertheless, the formation and burial times of
the paleo-fairy chimneys can be attributed to the early- to
middle Pleistocene transition from the incision rate of the
Damsa valley (~ 0.17 mm/year) into the Pleistocene
Kışladağ limestone. However, Aydar et al. (2013) assumed
the amount of incision in the same valley to be around
400 m, since the last 5 Ma, after the emplacement of the
Kızılkaya ignimbrite. The incision rate in the Kızılırmak
River valley in the last 2 Ma near Gülşehir was found to be
0.08 mm/year using the Ar-Ar technique (Doğan 2011). On

the other hand, the valley incision rate near Avanos (south of
Sarıhıdır) in the last ~ 1.9 Ma was calculated to be 0.053 mm/
year by cosmogenic nuclide burial dating (Çiner et al. 2015b).
However, it is difficult to use these two incision rates for
calculating the age of the paleo-fairy chimneys and perched
paleo-pediment because the middle parts of the Damsa valley
were tectonically uplifted by the Çavuşin and Karahüyük
faults (Koçyiğit and Doğan 2016). Therefore, we assume that
the incision rate of the Damsa valley was much higher than
that of the Kızılırmak valley.

Sarıkaya et al. (2015), using cosmogenic nuclide concen-
tration calculations on the surfaces, proposed 78 ka as the
formation age of one of the fairy chimneys that developed
within the welded Kızılkaya ignimbrite. The stratigraphic po-
sition of the paleo-fairy chimneys indicates that they are older.
Furthermore, Sarıkaya et al. (2015) asserted that the erosion
rates of the fairy chimneys, especially those that lost their caps
afterwards, increased considerably when compared with those
having caps. The data indicate that most of the fairy chimneys
were formed recently. The older ones must have disappeared,
to a large extent by erosional processes. Presently, it is possi-
ble to observe clearly those that have begun to be destroyed or
that have already been almost obliterated. However, some of
the recent fairy chimney formations date back to late-middle

Fig. 8 Example of large fairy chimneys located in and around Göreme
town. A two-story house (hotel) was carved into one of the fairy
chimneys
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Pleistocene. There is a high possibility that the very big (20 to
30 m) fairy chimneys, especially those around Göreme
(Fig. 8) and Paşabağ (Fig. 2c) having protective caps, some
of which have even been converted into human dwellings
carved out by the inhabitants, started to be formed in the
middle Pleistocene.

Another question concerns the timing of the first fairy
chimney to be formed in the northern part of Cappadocia.
The Pliocene ignimbrite layers where fairy chimneys devel-
oped were revealed as a result of the incision of the Kızılırmak
River system in the region at the beginning of the Quaternary.
The Kızılkaya ignimbrite overlain by Pliocene Kışladağ lime-
stone was probably the first to emerge in early Pleistocene,
when it was incised by the Damsa stream and its tributaries.
This ignimbrite may even have sections that are not covered
by the Kışladağ limestone. Although the formation of fairy
chimneys is rare within the welded Kızılkaya ignimbrite, the
Gördeles and Tahar ignimbrites located under the Kızılkaya
ignimbrite in the same valley must have been exposed in early
Pleistocene as a result of valley incision, and the first fairy
chimneys would then have been formed. Similarly, when the
average incision rates in the Quaternary calculated for the
Damsa valley and other valleys in the region are taken into
consideration (Doğan 2011; Çiner et al. 2015b), the formation
of the first fairy chimneys within the Cemil, Sofular,
Sarımadentepe, Zelve, Bozca, and Kavak ignimbrites must
have occurred in the late-early Pleistocene and middle
Pleistocene.

The pa leo- fa i ry chimney and paleo-pediment
geomorphosite carries significant potential as a geoheritage
property in northern Cappadocia. The region has a great num-
ber of potential geoheritage sites and some geopark areas (e.g.,
Erturaç et al. 2017). However, Turkey has only one interna-
tional geopark, that of Kula Volcanic Geopark, which was
included in the UNESCO Geopark Network in 2013 and is
situated in Manisa province in Western Anatolia (Gümüs and
Zouros 2014). Other completed or in-progress Geopark pro-
jects have not yet been included in the UNESCO Geopark
Network (Çiftçi and Güngör 2016), whereas a Framework
List for Turkey was proposed in the Turkish Association for
Conservation of Geological Heritage (JEMIRKO) inventory,
which includes 85 locations in 10 categories and 815 geosites
(Kazancı et al. 2015). The newly discovered paleo-fairy chim-
ney geomorphosite could be added to this list. In addition,
protecting and promoting the geomorphosite is important for
the sustainable development of geotourism and environmental
education activities in the Göreme National Park.

This study could also help to develop awareness of
potential geosites in Cappadocia. The region has rare geo-
logical and geomorphological geosites that are close to
each other. However, the possible geosites are under in-
creasing population pressure in the region (especially in
Nevsehir province). Building and road construction,

quarrying, and agricultural activities have already
destroyed party or totally some of these potential geosites.
Therefore, if the public is informed about geoparks/
geosites and geotourism related to the paleo-fairy chim-
neys, the geomorphosite could serve geoconservation in
northern Cappadocia because our studies in the region
have shown that damage to geosites originates from lack
of awareness by the public and local administration.

Conclusion

The first paleo-fairy chimney findings in the Cappadocia re-
gion and the presence of a Quaternary pediment formation are
presented in this study. The fairy chimneyswere formed inside
gullies that developed right after the formation of a paleo-
pediment on the Zelve ignimbrite in Damsa valley.
Presently, the paleo-fairy chimneys that were buried with the
pediment sediments during a relatively arid period are pre-
served. Some of the fairy chimneys are still buried.
According to geological and geomorphological data gathered
in the field, it can be said that the perched paleo-pediment and
the buried paleo-fairy chimneys were formed at the end of
early Pleistocene. The primary reasons for their protection
up to the present day are, firstly, that the pediment became
perched as a result of the incision process that accelerated at
the beginning of middle Pleistocene in Damsa valley, and
secondly, that the Zelve ignimbrite on which they developed
is resistant to erosion and thus the paleo-fairy chimneys are
buried.

The paleo-fairy chimney findings suggest that some of the
fairy chimneys are believed to have been formed recently in
the region, and those located on old pediment surfaces may, in
fact, be exhumed paleo-fairy chimneys. Therefore, the
geomorphosite is of great scientific value. On the other hand,
these paleo-fairy chimneys will significantly contribute to the
geological and cultural heritage of the region. Furthermore,
these features and the paleo-pediment surface constitute an
important geosite location in the Cappadocia region, which
is among the areas in Turkey with the highest potential to host
several geoparks.

The geomorphosite must be protected by installations
against damage caused by the public and the effects of
weathering and erosion. This installation will also make the
paleo-fairy chimneys easily noticeable under non-bright sun-
light. Protection, conservation, and promotion of the
geomorphosite will add an extra attraction for the develop-
ment of geotourism and educational activities in the Göreme
National Park. In addition, being administered under the status
of a natural heritage will protect these geomorphological trea-
sures for future generations.
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