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Abstract

The southern Cappadocia shows a large variety of
Quaternary volcanic landscapes, offering the opportunity
to observe beautiful and generally fresh morphologies.
These landscapes include two rhyolitic complexes
(Gollidag and Acigol), a huge composite volcano
(Hasandag) and numerous monogenic vents, with scoria
cones, domes and maars. Natural and anthropogenic
sections show a large variety of lava flows and tephra
layers. The precise study of this volcanic material allows
reconstructing the volcanic and geomorphologic evolu-
tion of this area during the Quaternary, including modes
of emplacements, chronology of the volcanic successions,
morphological impacts on the landscapes. In addition,
archaeological excavations in southern Cappadocia testify
for the presence of ancient populations since the Middle
to Upper Palaeolithic. During the Neolithic and Chalcol-
ithic periods, the southern Cappadocia has been inten-
sively occupied with permanent sites (Asikli Hoyiik,
Musular, Tepecik Ciftlik, Kosk Hoyiik, etc.) as well as
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non-permanent sites devoted to mining and chopping of
obsidian associated with some of the volcanoes.
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32.1 Introduction

The substratum of southern Cappadocia is formed by Ter-
tiary volcanic rocks (Fig. 32.1). The morphologies devel-
oped on the Miocene—Pliocene ignimbrites show flat
surfaces often deeply incised by the hydrographic network
forming mesa and residual hills (Fig. 32.2), while the land-
scapes associated with Early Quaternary andesitic volcanism
present eroded lava massifs (Erdasdag, for example). Later
Quaternary volcanic activity has partially destroyed and
fossilized these previous morphologies.

Being active from the Middle to Upper Pleistocene with
highly probable Holocene eruptions, the volcanoes located
in southern Cappadocia present well-preserved morpholo-
gies. We show in this chapter the high variety of volcanic
landscapes associated with these volcanoes. Gollidag and
Acigol thyolitic complexes are associated with eruption of
large volumes of pyroclastic materials, whereas Hasandag is
an outstanding composite volcano, which rises ca. 2000 m
above the Cappadocian Plateau. The southern Cappadocia
also provides an opportunity to observe a large variety of
monogenic vents (cinder cones, acidic domes, maar, etc.)
(Figures 32.1, 32.3 and 32.4).

These southern Cappadocian volcanic massifs host
ancient populations since the Middle Palaeolithic and the
area has been intensively occupied at permanent and not
permanent sites during the Neolithic and Chalcolithic times.
During this long period, the volcanic landscapes of Southern
Cappadocia have provided resources, especially obsidian,
for these populations.
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Fig. 32.1 Geomorphological map of the Southern Cappadocia. 1.
Lithology: 1.1 Tertiary formations; 1.1.1 Metamorphic and plutonic
formations; 1.1.2 Sedimentary formations; 1.1.3 Volcanic formations
(ignimbrites and lava flows); 1.2 Plio-Quaternary to Quaternary
volcanic formations; 1.2.1 Lavas and pyroclastites; 1.2.2 Quaternary
lavas; 1.3 Quaternary lavas and pyroclastites from Hasandag; 1.3.1
Undifferentiated lavas and domes; 1.3.2 Terminal lavas and domes;
1.3.3 Undifferentiated pyroclastites; 1.3.4 Melendiz debris avalanche;
1.3.5 Yenikdy pumice flow; 1.3.6 Kitreli pumice flow; 1.4 Quaternary
rhyolitic complexes; 1.4.1 Main tuff from Gollidag volcanic complex;
1.4.2 Main tuff from Acig6l volcanic complex; 1.4.3 Obsidian outcrops;
1.5 Quaternary alluvial deposit; 1.5.1 Recent alluvial deposits; 1.5.2
Quaternary alluvial deposits; 2. Faults: 2.1 Holocene faults scarp; 2.2
Pleistocene faults (mainly hidden); 2.3 Neogene collapse structures; 3.

32.2 Two Rhyolitic Complexes: Acigol
and Golliidag

32.2.1 The Landscapes

Despite similar sizes (10—12 km in diameter), Golliildag and

Acigdl complexes show different landscapes (Fig. 32.1).

Gollidag complex is a massif formed by the coalescence of ca.
10 rhyolitic domes. The highest dome (Biiyiik Golliidag)

5 Hydrography  Location of the
figures:

Erig. 2

JWE

Landforms related to erosion and accumulation: 3.1 Plateau; 3.2
Erosion dominated landforms (badlands and fairy chimney); 3.3
Accumulation dominated landforms; 3.4 Main crests (erosion domi-
nated landforms); 3.5 Steeply incised gullies; 3.6 Alluvial fan; 3.7
Gorges; 4. Landforms related to Quaternary volcanic activity; 4.1 Lava
flows; 4.2 Big and small Hasandag terminal cones; 4.3 Hasandag
destroyed terminal cone; 4.3 Volcano-tectonic structure (caldera); 4.4
Monogenic vents: 4.4.1 Maars; 4.4.2 Domes; 4.4.3 Cinder cones; 5.
Hydrography; 5.1 Rivers; 5.2 Ancien hydrographic networks destroyed
by Quaternary volcanic activity; 6. Elevation; 6.1 Contour lines
(500 m); 6.2 Elevation (m); 7. Populated places; 7.1 Main towns; 7.2
Small towns and villages. After Atabey (ed.) (1989), Ayhan (ed.)
(1989), Donmez (ed.) (2005), Froger et al. (1998), Kuzucuoglu et al.
(2013), Mouralis (2003), Pastre et al. (1998), Tiirkecan et al. (2004)

reaches 2172 m. Two massifs formed by Neogene to
Plio-Quaternary lavas and ignimbrites surround Golliidag
complex: Sahinkalesi Tepe to the west (1989 m) and Melen-
dizdag to the east (2195 m). Goélliidag massif is flanked by
somewhat flat and poorly drained areas: Derinkuyu Plain to
the east (ca. 1300 m), Kayirli corridor (ca. 1300 m) to the
north, showing more than 25 dispersed monogenic vents, and
Ciftlik Plain to the south (ca. 1500 m).

On the other hand, Acigdl complex presents the mor-
phology of a plain (1300 m high) where dispersed cinder
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(a)

(b)

Fig. 32.2 Views of the South Cappadocian Plateau developed over
the welded Miocene—Pliocene ignimbrites and eroded during Quater-
nary. a residual hills north-west of Nevsehir (view looking to
north-east). The foreground shows Cappadocian vineyards. Photograph

cones and rhyolitic domes occur, the highest being Kocadag
(1689 m). The plain is limited to the south by the Neogene
andesitic massif of Erdasdag (1982 m) and to the east by
Kumtepe hills formed by pyroclastic materials emitted dur-
ing the paroxysmal phase of Acigdl rhyolitic complex.
However, Acigdl complex is largely open to the west and to
the north (towards the Cappadocian Plateau), so that their
western and northern limits are unclear.

32.2.2 The Volcanic History

Sections located in and around both complexes record a similar
volcanic history, which may be divided into two main stages.
The first stage was paroxysmal, showing an explosive eruption
and the emplacement of large volume of pyroclastic deposits. In
Gollidag, Mouralis (2003) and Tiirkecan et al. (2004) suggest
that they covered first more than 720 km?, including Gélliidag
massif as well as part of Sahinkalesi Tepe, and Derinkuyu and
Ciftlik plains. In the case of Acigdl complex, these authors
indicate that the pyroclastic deposits expanded over 450 km?.
In both complexes, this paroxysmal phase is responsible for the
emplacement of a high variety of eruption products, including
pyroclastic density currents, surges and falls. The sections
located in and around Kumtepe hill in the eastern part of Acigol
complex (Fig. 32.5) give the opportunity to observe and to
understand stratigraphy associated with this paroxysmal phase
(Druitt et al. 1995; Mouralis et al. 2002).

This paroxysmal activity is correlated with the
volcano-tectonic collapse of the central part of the complex
and possibly to the formation of a caldera. In the case of

by D. Mouralis. b Ihlara Valley incised within the Miocene—Pliocene
Kizilkaya ignimbrite. Hasandag appears south in the background.
Photograph Asiklt Hoyiik Research Project Archives (2013). Courtesy
of M. Ozbasaran

Acigél, Yildirrm and Ozgiir (1981) have first described a
caldera that was limited to the south by Erdasdag. However
in the field, evidences of a caldera are scarce, both in the
present-day morphologies and in the available geological
sections. In the case of Gélliidag, even if morphology is also
unclear, some tectonic features point to a collapse: tilted old
alluvial series and depressed elevation of the basement in the
centre of the complex (Mouralis et al. 2002).

The second stage corresponds to the emplacement of
vents in and around both complexes. Golliidag massif is
formed by more than ten coalescent domes, some later ones
partially cutting and destroying the earlier ones. In the case
of Acigol complex, six rhyolitic domes have been extruded.
Also, in both complexes, the presence of basaltic cinder
cones indicates a second source of magma.

The emplacement of the domes generally shows a suc-
cession of complementary phases associating phreatomag-
matic eruptions and extrusions. Below (part 4 of the paper),
we present some of these characteristic successions.

In both complexes, the chronological framework is
well-constrained thanks to radiometric dating (mainly using
K-Ar) of some lava. It shows that the paroxysmal stage may
be considered as a “rapid” and continuous event. In the field,
it is evidenced by the continuity of the pyroclastic sedi-
mentation. In Golliidag, this first paroxysmal stage is dated
ca. 1.39 Ma according to the dating of a pumice fall
(Mouralis et al. 2002), whereas its age is ca. 180-160 ka in
Acigdl complex (Druitt et al. 1995; Mouralis 2003; Schmitt
et al. 2011). In both complexes, the absence of alluvium or
colluvium units interbedded with the pyroclastic deposits
indicates the continuity of this paroxysmal volcanic activity.
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Giineydag dome

Eski Acigél maar

(d) Nargolii maar i
Tuffring g P, -

Fig. 32.3 Various domes and maars from southern Cappadocia. ¢ Kocadag dome. View to the north-east. d Maar of Nargolii to the
a Eski Acig6l maar and Giineydag dome (see Fig. 32.5). View to the  south. Photographs by D. Mouralis, except b, ¢ Kuzucuoglu
south. b Kaleci Tepe and its tuff-ring (see Fig. 32.5). View to the north.
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Fig. 32.5 Pyroclastic deposits related to Acigdl volcanic complex
(paroxysmal eruption). Section located near Kumtepe hill. Photograph
by D. Mouralis

On the other hand, the second stage, mainly characterized
by the extrusion of rhyolitic domes, lasted tens to hundreds
thousands years. In Golliidag, this second stage took place
during the Middle Pleistocene over a period of 0.6 Ma
(Mouralis 2003; Tiirkecan et al. 2004), since the oldest dome
(palaco-Kabak Tepe) is dated to 1.1 Ma and the youngest
(Kiictik Golliidag) is only 0.4 Ma old. Within Acigdl com-
plex, the oldest dome is Kocadag (ca. 93 ka, Mouralis 2003)
whereas the youngest dated volcano is Eski Acig6l maar,
dated 20.3 £ 0.6 kausing zircon growth (Schmittetal. 2011).
Moreover, Kuzucuoglu et al. (1998) and Roberts et al. (2001)
report a scoriae layer interbedded in the sedimentation of Eski
Acigo6l maar at 6.5 m depth and dated ca. 9 ka cal BP. This
indicates that volcanic activity in the vicinity of Acigél com-
plex probably continued during the Early Holocene.

32.2.3 The Geomorphologic Impacts of Volcanic
Activity

Volcanic activity and the emplacement of both complexes are
responsible for three main geomorphologic impacts modify-
ing the regional landscapes: (1) destruction of previous relief;
(2) deposition of new volumes of lavas and pyroclastic
materials; and (3) disturbance of the hydrographic network.

32.2.4 Relief Destruction

Rocks that formed the relief previous to the emplacement of
the Quaternary volcanic complexes can be observed only in
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a few sections because of destruction during the explosive
activity followed by fossilization by pyroclastic deposits. In
Golliidag, an outcrop of basalt to andesite lava uphill above
the village of Kayirli has been dated 1.71 Ma (Mouralis
2003). It indicates an ancient extension of the
Plio-Quaternary volcano of Sahinkalesi Tepe.

In and around Acigél complex, remains of the deep
basement are visible as lithic fragments in some of the
pyroclastic deposits associated with the emplacement of
domes. For example, the surges associated with Kaleci Tepe
contain blocks of granite, whereas the surges associated with
Giineydag present numerous large blocks of diabase. These
lithics have been blown off from the volcanic conduit during
the phreatomagmatic stage. These blocks do not give any
information on morphologies previous to the collapse but
they release a few hints on the geology of the deep
basement.

It is remarkable that both Golliiddag and Acigdl complexes
are located within the probable extension of the Neogene
collapsed structures that must have accompanied the emis-
sion of the famous Cappadocian ignimbrites as defined by
Le Pennec et al. (1994), and located by Froger et al. (1998)
near Acigol-Nevsehir and Derinkuyu areas, respectively.
The geographical superposition of Neogene and Pleistocene
complexes in the same areas explains why the oldest mor-
phologies related to the Neogene calderas cannot be identi-
fied as they have been either erased or/and concealed below
younger (Quaternary) deposits.

32.2.5 Evolution of Palaeogeography

Volcanic activity of both complexes is responsible, not only
for destruction of previous morphologies during the initial
paroxysmic stage, but also for the construction of new relief
features mainly formed by domes extruded during the sec-
ond stage. The emplacement of both complexes has thus
involved complete reorganization of regional palaeogeog-
raphy. Ciftlik Plain is an interesting example studied by
Kuzucuoglu et al. (2013). This round-shaped plain (some-
times suspected to be a caldera) results from a progressive
closing related to successive volcanic events. (1) To the
north, the Plio-Quaternary Sahinkalesi Tepe lava flows first
cover Tertiary andesites and ignimbrites. (2) To the west,
basaltic lava flows were emitted by Boztepe cinder cones
near the village of Mahmutlu (dated ca. 1.33 Ma: Mouralis
2003). (3) In the meantime, or shortly afterwards (ca.
1.3 Ma), the paroxysmal activity of Golliidag complex
caused partial destruction of Sahinkalesi Tepe heights.
Meanwhile, all the area is covered and filled-in by a large
amount of pyroclastic deposits related to this stage.
(4) Finally, the domes were extruded between 1 and 0.6 Ma,
forming the present-day Golliidag massif. With this
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succession of events, the Pleistocene volcanic activity ended
in enclosing the Ciftlik Plain completely, where a shallow
lake formed before flowing into a gorge carved by Melendiz
River (captured by the Ihlara River) along the borderline
between Melendiz and Sahinkalesi Tepe massifs (Fig. 32.1).

32.2.6 Disturbance of the Hydrographic
Network

Many evidences indicate the complete disturbance of the
hydrographic network by the volcanic activity. For example,
in the area located between Sahinkalesi Tepe and Gollidag,
the sections show palaeotopography of a south—
north-oriented valley. The pyroclastic materials emitted
during the paroxysmal eruption of Gollidag complex
filled-in the valley, fossilizing the palaeotopography. Else-
where, a large amount of alluvium filling the Kayirl1 corridor
indicates that this area was partly used by a river network
that has been totally interrupted by the emplacement of
several cinder cones and associated lava flows. In addition to
the edification of these cones, the construction of Golliidag
massif explains the complete disappearance of the drainage
in Derinkuyu Plain and Kayirli corridor.

Only after the end of the volcanic activity, the drainage
network began to reorganize (Middle Pleistocene in Gollii-
dag area, Late Pleistocene to Holocene in the Acigdl com-
plex as well as in the Kayirli corridor). In each area, it is
responsible for the origin of large alluvial fans reworking
soft pyroclastic material from falls, surges, etc., mixed with
eroded lava blocs. These fans blanket slopes all around
Gollidag massif (Mouralis 2003), Ciftlik Plain (Kuzucuoglu
et al. 2013) and Acigdl complex (Tiirkecan et al. 2004).

The Middle to Late Pleistocene activity of Golliidag and
Aci1g6l complexes have thus deeply modified palacogeog-
raphy of southern Cappadocia, destroying previous mor-
phologies, constructing new landscapes and disturbing
ancient river networks. The present-day landscapes thus
result from volcanic activity (destruction and construction of
relief) during the Quaternary and from adjustments by ero-
sional processes (erosion and accumulation) during inter-
vening periods.

32.3 Hasandag: a Huge Composite Volcano

32.3.1 Emplacement of the Composite Volcano
Hasandag (or Mount Hasan) is a composite stratovolcano
with two peaks (Fig. 32.6) named Big and Small Mount
Hasan (3253 and 3069 m a.s.l., respectively). The base
elevation of volcano is around 1000 m a.s.l. This edifice was
constructed in multiple stages identified as Paleo-, Meso-,
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and Neo-Hasandag by extrusive dome emplacements and
intermittent collapse events associated with ignimbrite
emissions (Aydar 1992; Aydar et al. 1995; Aydar and
Gourgaud 1998; Aydar et al. 2012). Limited geochrono-
logical data indicate the emplacement of the oldest lavas at
7.21 £ 0.1 Ma (K-Ar, see Aydar and Gourgaud 1998) and
ignimbrites emplacement during an early caldera collapse at
6.31 & 20 Ma (40Ar/39Ar). These dates are contemporane-
ous with the widespread Neogene ignimbrite volcanism in
Cappadocia (Deniel et al. 1998). Only one K-Ar age for
Meso-Hasandag is published (0.58 Ma: Ercan et al. 1990); it
is consistent with subsequent (270 ka: Notsu et al. 1995)
ignimbrite activity, dome extrusion with associated
block-and-ash flow deposition, origin of peripheral scoria
cones and maar eruptions that are collectively attributed to
the Neo-Hasandag stage, responsible for the contemporary
form of the volcano.

The Neo-Hasandag comprises two summits. Numerous
collapsed andesitic to rhyodacitic lava domes on its flanks
generated widespread pyroclastic deposits. The resulting
nuées ardentes deposits (i.e. block-and-ash flows) with 10—
20 m thick sequences are today deeply incised, especially on
the flanks of the Big Hasandag. Debris avalanche deposits
outcrop to the north of the volcano where they form a wide
hummocky surface. The main pyroclastic deposits associated
with this activity are biotite-rich pumiceous fall and flow
units that are covered by blocky-chaotic mass flows. Their
best outcrops are incised by the Giivercin stream south of the
Ihlara village and in a road-cut near Belisirma Village in the
Ihlara Valley. Rhyodacitic and rhyolitic unwelded ign-
imbrites are restricted to the lower reaches of the
Neo-volcanic edifice in the north, south and west.

32.3.2 Dating the Recent Activity of the Volcano

Hasandag is considered as active—subactive volcano.
According to K-Ar ages, volcanic activity occurred during
the Holocene with an andesitic lava dome extrusion at the
northern flank yielding a maximum age of 6 ka ago (Aydar
and Gourgaud 1998), and another andesitic lava flow erup-
ted at the western base of the volcano (near Asagi Dikmen
village) with K-Ar zero-age (£3 ka: Kuzucuoglu et al.
1998). Two samples from Big Hasandag summit domes
yielded K-Ar ages of 29 and 33 ka (Kuzucuoglu et al. 1998).

Recently, pumices collected from the summit of Big
Hasandag were dated by Schmitt et al. (2014) with U-Th/He
method measured on zircon crystals to 8.97 + 0.64 ka and
28.9 £ 1.5 ka ago. The later one matches very well with
previously published ages of the summit dome. The Holo-
cene age of the sample dated 8.97 + 0.64 ka ago is very
interesting as it can be linked to an eruption that may have
been eye-witnessed by Prehistoric people. During the 1960s,
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British archaeologist James Mellaart excavated the Neolithic
settlement of Catalhdyiik in the Konya Plain. The results
provided unique insights into the living conditions of
humans at the transition from hunter-gatherer to settled
agriculture societies. Among the striking discoveries during
the excavation were a high number of murals that were
photographed and sketched on site. One of them is famously
described as depicting volcanic eruption (Mellaart 1967). If
this interpretation is correct, the painting is the oldest
depiction of a volcanic eruption and is also the first graphical
representation in the world of an event or even a landscape
(Clarke 2013).

This interpretation is, however, much debated among
archaeologists who are convinced that it is not possible that
men drew 9000 years ago a town plan represented from
above and/or a “story-telling” picture. Away from this
debate about the painting, the point remains that Schmitt
et al. (2014) dated pumices sampled at the summit of the
volcano ca. 9.5-8.4 ka ago (7.5-6.4 ka BC), i.e. a period
similar to that of the abandonment of Asikli Pre-Pottery
Neolithic site in the Melendiz Valley (7.4 ka BC: see
below), and of the first centuries of the Neolithic occupation
at Catalhdyiik in the Konya Plain (starting ca. 7.3 ka ago).
No large deposit of a Plinian eruption (as depicted by the
mural and as sampled by Schmitt et al. 2014) has still been
found elsewhere on the volcano or in the area.

32.3.3 Diversity of Monogenic Vents: Cones,
Maar and Domes

According to Toprak (1998), the Central Anatolia Volcanic
Province (CAVP) consists of more than 820 monogenic
vents, comprising accessory vents from rhyolitic complexes
and from composite volcanoes. Between Hasandag to the
south and Acigdl complex to the north, the southern Cap-
padocia gives the opportunity to observe all the possible
forms of monogenic vents from cinder cones to domes and
maars, as well as combinations of these elementary forms.
Most of these vents are Quaternary in age and show very
fresh and clear landforms.

32.3.4 Location and Ages of the Monogenic
Vents

In the area presented here, the monogenic vents are mainly
located to the north of Hasandag volcano, and between
Golliidag and Acigdl complexes in the so-called Kayirl
corridor. These volcanic vents comprise more than thirty
cinder cones, maars and scarcer domes. Basaltic cinder
cones are organized along N-S, NE-SW and NW-SE lines
(Toprak 1998). The cinder cones and some underlying maars
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(a)
Small Hasandag
3069 m

Big Hasandag
3253 m

Big Hasandag
3253 m

Fig. 32.6 Hasandag composite volcano. a Northern flank of the Hasandag double-cone volcano (looking south). b Southern flank of main cone
(Big Hasandag) showing very fresh lava flows. Photographs by D. Mouralis in 2011

form numerous small clusters rising above the basaltic lava
fields. Basaltic maars are mostly covered by cinder cones
except Narg6li (also called Sofular-Acigol) (Fig. 32.3d).
This maar crater filled by a freshwater lake partly impacted
by gas inflowing from the substratum was subjected to a
geothermal drilling by MTA (Akbash 1992). The coring
performed in 2003 in the lake sediments delivered a detailed
palaeoenvironmental (England et al. 2008) and palaeocli-
matic sequence covering the last 1500 years (Jones et al.
2006). After having been classified as a protected natural site

for many years, the maar hosts now two thermal hotels
constructed on the outer rim of the crater.

Several cinder cones and their related lava flows are also
located at the north-eastern base of Hasandag and north-west
of Mount Keciboyduran (an old, eroded volcano SW of
Hasandag). Besides, cinder cones, lava flows and maars are
also present in the south and west of Hasandag. The western
cluster, located in the north-western part of Hasandag,
comprises at least eight differently scaled cones and a
phreatomagmatic maar below Yipraktepe cone. The fissure
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lava flows cover more than 50 km?” around Karatas Village.
These lavas are intercalated with Hasandag block-and-ash
flow deposits around Sultan Ana cinder cone (NW and N
slopes of Hasandag). Radiometric ages show that this vol-
canism is very young, ranging between 120 ka (Ercan et al.
1990) and 36 ka (Aydar and Gourgaud 1998).

32.3.5 Volcanic Successions in Southern
Cappadocia

The emplacement of rhyolitic domes associated with Gol-
lidag and Acigdl volcanic complexes took place in the
frame of a volcanic succession comprising phreatomagma-
tism, rhyolitic lava extrusion (with occasional obsidian
facies) and explosive eruptions. The sections located in the
vicinity of all domes allow one to identify the following
emplacement succession (Mouralis et al. 2002; Mouralis
2003). Phreatomagmatic eruptions typically preceded dome
emplacement, producing a tuff-ring around a maar (explo-
sion crater). Afterwards, these craters have been partially or
totally filled-in by lava domes. Examples of this succession
are the Kaleci Tepe (Fig. 32.3b), Giineydag (Fig. 32.3a),
Korudag (all of them within Acigdl complex) and most of
the domes forming Golliidag complex.

In the Acigdl complex, some monogenetic vents are
aligned over N-S fissures (e.g. the Glineydag dome and its
underlying maar, with the addition of two other connected
maars (Ulusoy et al. 2009). Another example of such a N-S
alignment is Obruktepe basaltic maar associated with three
adjacent craters. Original maar features (whether or not
associated with preserved tuff-ring deposits) (e.g. Eski Aci-
g0l) prove that phreatomagmatic eruption events were not
followed by any further magma ascent, and the maar crater
slowly filled with lakes or marsh sediments. In conclusion,
the Acig6l complex exhibits the contemporaneity of bimodal
lavas expressed by associations, in the landscapes, of rhy-
olitic domes, maars as well as basaltic cinder cones and
tuff-rings.

32.4 Poly-phased Volcanoes: Giineydag, Eski
Acigol Maar and Kaleci Tepe

Gilineydag dome, Eski Acigol maar and Kaleci Tepe offer an
interesting example of volcanic succession. New data
(Mouralis 2003; Tiirkecan et al. 2004) complete the previous
description proposed by Kazanci et al. (1995). This suc-
cession (Figs. 32.3a, 32.4 and 32.5) is reconstructed on the
basis of observations from quarries open into the pyroclastic
deposits of these three vents.

In the southern part of Glineydag dome, a quarry presents
materials associated with the ring-tuff of the initial maar of
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the dome. They are partially fossilized by Glineydag dome
lava. They comprise at least 35 layers of different thickness.
Some layers contain non-vesiculated fragments while others
present vesiculated ones, a contrast expressing fluctuations
in the magma-water interaction rate. The base of the section
shows lithics-enriched layers including ultra-basic (diabase)
bombs reaching 1 m in size; upwards, the proportion of
lithics decreases. Some blocs of Acigdl ignimbrites are also
encountered in the lithics.

On its northern edge, the initial maar is partially cut by
Eski Acigdl maar crater. The respective pyroclastic deposits
are exposed in a quarry located north-west of Eski Acigdl
maar. These tephras are characterized by the presence of
diabase and porphyritic granitic clasts (the granitic clasts are
dated 78 Ma by Aydar et al. 2012). With blocs reaching
20 cm in size, their grain size is finer than in Giineydag
surges. A third volcano, Kaleci Tepe, is located 1.5 km
north-west of Eski Acigél, aligned with the previous two
ones. The present-day morphology indicates clearly the
succession of a maar partially filled with the extrusion of the
dome itself.

In conclusion, three successive stages can be recon-
structed: (i) Glineydag maar eruption is probably contem-
poraneous with Kaleci maar eruption, (ii) a third maar (Eski
Acig6l maar) partially cuts the northern part of the Giiney-
dag maar, and (iii) both Kaleci Tepe and Giineydag domes
are extruded within the initial maars.

Fission-track ages of these volcanic products (Bigazzi
et al. 1993) have been specified by ages based on zircon
growth (Schmitt et al. 2011). These new results partially
validate our field observations. Schmitt et al. (2011) give a
23.8 £ 0.9 ka age for Gilineydag pyroclastic materials (the
oldest, according to field observation), and a 23.2 £ 3.0 ka
for Kaleci Tepe. As Kaleci Tepe is morphologically and
stratigraphically younger than Eski Acigdl maar, the authors
suggest that the 20.3 & 0.6 ka age obtained from the Eski
Acig6l maar products are older in reality, by two to three
thousand years.

32.5 Prehistoric Sites and Their
Relationships to the Volcanoes

In Cappadocia, volcanoes are naturally covered with dense
oak forests and juniper forests at higher altitudes, which
shelter an abundant game. Populations in these areas also
take advantage of the watercourses thanks to the relief
favouring precipitations and runoff. Usually, massive vol-
canic mountains do not attract people because of difficulties
to cross them so that contacts, exchanges, communications
and transports are scarce. They are not attractive either when
soils are poorly developed, organized as patches among
rocky outcrops, or developed on acidic rocks. However, the
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South Cappadocian volcanic massifs host several important
archaeological sites of which the most striking ones are
Prehistoric. With a few exceptions, all these sites are related
to the exploitation, processing, exchange and trade of
obsidian during Prehistoric times, the obsidian being avail-
able for mining in several surface outcrops around the many
rhyolitic domes forming the Golliidag massif (Fig. 32.1).
Kaletepe Deresi 3 is the oldest of the sites known today in
the area through excavation and study of the archaeological
material (Slimak et al. 2008). Located on the eastern slopes of
the Golliidag, it contains the longest open-air Palaeolithic
sequence excavated in Turkey, as well as the first in situ
Acheulean industry documented in Anatolia. The lithic
industry at the site illustrates a wide range of technological
behaviours and documents changes in raw material
exploitation (from rhyolite to obsidian) and artefact manu-
facturing through the Lower and Middle Palaeolithic.
Tephras in the upper Middle Palaeolithic horizons and the
rhyolitic bedrock bracket the time span represented (Mouralis
et al. 2002; Slimak et al. 2008; Tryon et al. 2009) (Fig. 32.7).
Other famous sites of the area provide key references for
the Turkish Prehistory. These are obsidian workshops,
which have been active all through the Neolithic to the
Chalcolithic and Pre-Pottery Neolithic (PPN) to Chalcolithic

Ntk
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sites. Central Anatolian obsidian, besides being used locally,
begins to spread across long distances (up to 900 km) after
12 ka BC in direction of the Fertile Crescent. From the ninth
to the seventh millennia BC (Neolithic), its exploitation
became systematic and its distribution organized to reach
many sites in the Near East (Balkan-Atli and Binder 2012).

Accordingly, and since the 1990s, the obsidian sources of
Cappadocia have been the subject of systematic investiga-
tions in order to understand their links with the sites where
Cappadocian obsidian is found. Surveys found several
extraction and processing workshops outcrops, at Gollidag,
Nenezidag and Kayirli especially (Balkan-Ath et al. 2011).
Compositional analyses and knapping technologies allowed
establishing linkages between specific sources on the one
hand and artefacts in the Fertile Crescent as well as other
regions of Anatolia and Cappadocia on the other hand
(Binder et al. 2011). At Kaletepe workshop near Kémiircii,
for example, (Figs. 32.1 and 32.8), blades, cores and core
reduction related to bipolar blades production strategies are
identical with those known in the Fertile Crescent
(Balkan-Ath and Binder 2012) while its obsidian is almost
absent at local sites which addressed other Cappadocian
workshops (Ozbasaran 2012; Ozbasaran et al. 2012). The

obsidian knapping at Kaletepe thus only aimed at
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Photography : D. Mouralis. Log, after D. Mouralis et al., 2002. See also: D. Mouralis, 2003, Slimak et al. 2008, Tryon et al. 2009

Fig. 32.7 Kaletepe Dere 3 excavation section showing the Lower to Middle Palaeolithic occupation layers overlain by tephras (noted R1 to R5)
emitted during the Acigdl paroxysmic phase dated ca. 160 ka ago. Photograph by D. Mouralis in 2003
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Biiyiik Gélliidag
(2172 m)

Fig. 32.8 Eastern slope of the Kabak Tepe (Goélliidag massif): Neolithic obsidian workshop of Kaletepe and location of Palaeolithic Dere 3
excavation. The obsidian blocks on the slope in the foreground are mainly chopped. Photograph by D. Mouralis in 2010

distribution in the Fertile Crescent, while PPN populations
of central Anatolia used other local sources for their own
knapping strategies.

On the banks of the Melendiz River, Asikli Hoytik is the
oldest and largest PPN settlement of Anatolia west of the Fertile
Crescent (Kuzucuoglu 2013) (Figs. 32.1 and 32.9). Excavated
by Istanbul University since 1989, it is the reference site for the
Anatolian PPNB, possibly also for older PPNA (under exca-
vation) (Ozbasaran 2012). Occupied from ca. 8.5 ka BC to ca.
7.4 ka BC, this 16 m high settlement accumulation records the
history of animal domestication in Anatolia, as well as the
development of plant domestication practices. Next to the site,
an Arkeopark exhibits reconstructed PPN houses with their
internal and external arrangements, which can be visited and in
which cultural events are organized. A Late PPNB site spe-
cialized in butchering, Musular, has also been excavated on the
other side of the river (Ozbasaran et al. 2012). In Agikl1 as well
as in Musular and in Catalhdyiik (Konya Plain), exploited
obsidian sources were those in Nenezidag and Golliidag;
sources addressed and knapping technologies differ in each site
and change with time and industry types (e.g. Ozbasaran 2012;
Ozbasaran et al. 2012)

During the last centuries of the eighth millennium BC, Asikli
and Musular were abandoned, and after the eighth—seventh
millennia BC turn, agricultural practices expanded and use of
pottery became a widespread standard. Other Neolithic sites
were founded close to agricultural soil (fertile alluvium) in and
around the volcanoes where obsidian workshops continued to
be exploited, e.g. Tepecik site in the Ciftlik Plain (Bigake1 et al.
2012) Kosk, Nigde, Pinarbasi-Bor sites south of the Melendiz
massif, etc., (Figures 32.1 and 32.9). During the Early Neo-
lithic, the value of obsidian far away from its Cappadocian
sources is obvious in such objects as the Kaletepe bipolar
blades, which spread to Levant and Cyprus.

From ca. 6 to ca. 5 ka BC (Late Neolithic, Early Chal-
colithic), obsidian was progressively abandoned as the raw
material for tools (for hunting, collecting, cultivating,
cooking, household, wood, etc.). After 5 ka BC, objects
made of obsidian are replaced by metals. Meantime, obsid-
ian objects of high aesthetic value and indicative of con-
siderable technical skills appear, wearing symbolic and
possibly social significance. They were clearly produced for
exchange purposes and to enhance social status in terms of
wealth, power, wisdom, etc., in a much more restricted
cultural area. Such objects have been found at the Neolithic
Tepecik—Ciftlik site, buried as a hoar containing beautiful
obsidian blades (Fig. 32.9).

During the Chalcolithic, new sites appeared, e.g. Giiver-
cin Kayasi in a Melendiz River tributary north of Asikli
(Giilciir and Firat 2004), Kosk Hoyiik (Oztan 2007) and
Kinik Hoyiik (d’Alfonso et al. 2010) at the northern edge of
the Bor Plain. After the Chalcolithic, population density in a
30 km radius around the volcanic massifs increased to high
numbers within specific periods (exploiting fertile soils
available around cities close to water resources) while pul-
sating within others (in relation to the fate of urban devel-
opment, centralized States, international trade, raids etc.)
(e.g. see: https://tayproject.org). During Hittite, Iron Age,
Roman, Byzantine and Medieval periods, the location of
occupation sites was increasingly different from the previous
ones, except for some sites flourishing on important routes
(Fig. 32.9) where occupation lasted longer than at other
places. In addition, some sites present a specific usage:
military, as the Hittite summer royal quarters at the summit
of the Biiyiik Golliidag dome; funerary, as Iron Age tumuli
at the summits of some cinder cones; for refuge during
troubled times, as Byzantine Nora town hidden in a
depression circled by lava flows of Hasandag.


https://tayproject.org

562

D. Mouiralis et al.

NORTH-CENTRAL ANATOLIA

1/ PERIODS (—> e.g. Bogazkdy, Black Sea)

(= 1color. At cases, = E < P
2 colors superimposed) .Acem_ ¥ i . &

Early to Mid-Palaeolithic

Pre-Pottery Neolithic
(9th to 7th mill. BC)

Pottery Neolithic
to Early Chalcolithic
(7th to 6th mill. BC)

Chalcolithic
(5th-4th mill. BC)

Bronze Age
(3rd and 2nd mill. BC)

Iron Age (900-300 BC)

Hellenistic to Roman

0 O0COe e ® OO

Hasandatj

NEVSEHIR
(--> Kizihrmak vaﬂ}

L 'Golliidag
o ! Tepecik-
Ciftlik

.
.
.
.
.
.

Byzantine Br . ol

| . 5 - 4}’{)!(9:‘;*

Seldjuk » A 4

2/ TYPES OF SITES —> Lake District and Western Anatolia) -> Taurus Range and the Eastern Mediterranean
2.1/ Obsidian Workshops 2.3/ Military-Defense 2.4/ Funerary
ik Hittite King's Headquarters; Tumuli, usually sacked
Excavated NORREavaed N s summes baracks [] (Iron Age and Hellenistic) A
2.2/ Settlements . Byzanting Hidden ity Famous churches and monasteries 4\
BamEd O Norecianed L + Sivrihisar citadel . Important Mosques and Hans A
3/COMMUNICATIONS

South-Cappadocian
volcanoes

Penetration and
exchange routes

Ciftlik

; ':,o Circulation
A,/" corridors plain

<

(C) C. Kuzucuogly, 2015

Fig. 32.9 Location and distribution of the main archaeological sites in southern Cappadocia
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