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ABSTRACT 
 

   As a part of the Central Anatolian Plateau, South Cappadocia corresponds to today’s province of Niğde. In this 

paper we will discuss the diachronic evolution of settlement pattern and the route network of this region, and 

their relation with major events of environmental and climatic change during the Holocene. We will argue that 

while human response to climate and environmental change is the reason for some major change in human 

geography, there are climate change events not reflected in settlement pattern and long-distance routes crossing 

the region, and major changes in human geography independent from environmental and climate change. A case-

by-case analysis is therefore suggested as the correct approach to formulate a correct understanding of the 

human-landscape relation through time.  
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1. INTRODUCTION 
 
   South Cappadocia (sC) covers an area roughly 20,000 km2. It consists of the wide Bor plain surrounded by by 

the Taurus Mountains (south), the Niğde Massif (north), and Hasan, Keçiboyduran and the Melendiz volcanoes 

(north). Finally, the northwestern part is defined by the Karacadağ. Surrounded by these mountains, the general 

geomorphology of the area can be identified as an area where a piedmont alluvial and colluvial fan encircles a 

core area of open steppe land corresponding to the floor of a Last Glacial Maximum lake dated around 26.5- 17 

ka ago. [1] 

   While the existence of a Pleistocene lake in the Bor plain has been long well-known, recent research by Gürel 

and Lermi[2], by Kuzucuoğlu and Gürel[1], and by Altin et al. [9] has shown that during the Holocene several 

episodes of shallow lake formation and paleosols formation also took place in the plain. These episodes have 

been interpreted as the consequence of climate change. Focusing on the Middle and Late Holocene, the 4.2 ka 

BP event resulted in a drought that lasted through ca. 2300/2250 to 1950 BCE and caused a reduction of the 

shallow lake levels in this area, and the formation of paleosols. Around 14th and 13th centuries BC, another 

climatic event, the 3.2 ka BP event, took place, which again resulted in a long-period drought in the Eastern 

Mediterranean. [1, 3,4] 
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2. SETTLEMENT PATTERN AND ENVIRONMENTAL CHANGE 
 
   A case study for the diachronic change of settlement pattern in the region has been produced by the 2006 – 

2010 archaeological survey of the University of Pavia in sC. The survey covered an area of ca. 800 km2, defined 

by the southern slopes of the Hasan and Melendiz Mountains and the adjoining plain (Fig. 1). Since the survey 

covered different landscapes, the local developments are considered representative for the whole Bor basin.[1] 

 

 
Fig. 1. Area of the archaeological survey of Pavia University. Dots represent the position of the sites, while the 

dimension of the dots is representative of the site surface (elaborated with QGIS by A. Matessi) 

 

   A total of 37 sites spanning more than 7000 years were visited, registered, and measured during the survey. 

They were geo-referenced by GPS, and their occupation was dated based on collection and study of the surface 

artifacts and their fragments, in particular ceramics. 

   The surface extension of the sites was used to identify different types of settlement.[12] 24 of the 37 sites were 

classified as very small, covering less than 2 ha: they are interpreted as hamlets, farms, and possibly strongholds 

(Medieval frouria). Nine represent ancient villages, with a surface area between 3 – 6 ha. One is considered to be 

a small town, with an area of 7 – 10 ha, while three of them have been major regional centers: one with a site 

size of ca. 24 ha, and the other two with a surface area bigger than 26 ha.[5] 

   The earliest occupation in the area dates between the Late Neolithic and the Chalcolithic period. This 

occupation is composed of small sites. Ceramic sherds belonging to these early periods have been also found on 

larger sites, but there is evidence that these multi-period sites, became large only in later periods. These sites 

were distributed along the mountain slopes but also well into the Bor plain (Fig. 2A).  

   The Early Bronze Age (EBA) I-II, corresponding to ca. 3000-2300 BCE [13], shows a substantial continuity in 

site dimension and area of distribution of the settlements with the previous period. In fact, the first discontinuity 

is visible after the EBA II. EBA III and Middle Bronze Age sites are no longer located midst the Bor Plain, but 

only on its northern ridge (Fig. 2B). This was likely connected with the 4.2K BP drought event, causing the 

retraction of the shallow lakeshore on which villages in earlier time were built. The population moved to the 

mountain slopes, likely in the vicinity of karstic springs or mountain streams. If climatic change is a likely factor 

in explaining the move of the sites towards the piedmont area, new ongoing socio-economic and technological 

developments taking place in central and western Anatolia[13] are however responsible for the shift  in site 

dimension from a hamlets-&-villages landscape to a fortified-town landscape. One of them, Kınık Höyük, with 

an overall surface of 24ha, is the main pre-classical site of sC, together with Kemerhısar/ Tuwanuwa. Despite 

their dimension, the reduction of the number of site to two is indicative of a demographic slump. 

    During the Late Bronze Age (LBA), the change in the settlement pattern started in the EBA III becomes 

complete (Fig. 2C). The four LBA sites are located along the southern foothills of the Melendiz Mountain at 

regular distance of ca. 10 km from one another. At the end of the LBA and the beginning of the Iron Age (IA), 

the aforementioned 3.2 ka BP climatic event took place, accompanied by crises and abrupt change in settlement 

pattern and material culture in Anatolia as well as in the Eastern Mediterranean in general.[3,4] Interestingly, sC 

is an exception to this trend, and IA settlement pattern continues the one of the LBA. Material culture shows 
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some evidence of evolution, but technology of ceramic production and organization of staple storage, only to 

mention two main features, remain the same.[6,7] This continuity is peculiar to this region, and it is likely linked 

with the richness of water of the piedmont colluvial fans all around the Bor-Ereğli Plain. As in the LBA, IA 

town-large sized sites in the surveyed area are set at regular distance along the slopes of the Melendiz Mountain 

(Fig. 2D). 

   Settling of the mountain area starts during the Hellenistic and Roman period (Fig. 2E). On the plain, the site 

number also grows, and smaller sites hierarchically dependent on town-sized sites are registered. In this case 

change in technology and territorial organization due to the direct intervention of the Roman, population growth 

and the implantation of Roman colonists are the most likely reasons for the change in settlement pattern.  

   The most significant change together with the one occurring at the end of EBA II happened during the early 

Medieval period, when the size of settlements starts to vary immensely from small fortresses and hamlets to big 

cities (Fig. 2F). In this case, again, the impact of the Arab raids was responsible for the move of part of the 

population from the plain to the mountains, where also large cities formed in protected areas, as for Avören, or 

underground area, as for the Altunhısar underground city.[5] 

 

 
Fig. 2. Evolution of the settlement pattern in the area surveyed by Pavia University 2006-2009 during the 

Holocene (elaborated with QGIS by A. Matessi) 
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3. DIACHRONIC CHANGE OF PATHWAYS WITHIN SOUTH CAPPADOCIA 
 
   In the absence of geomorphological remains visible on the terrain or by aerial/satellite imagery, three elements 

need to be taken into account to reconstruct ancient routes: the distribution of sites and landmarks identifying 

routes; the identification of the least cost pathway, assuming that this would be convenient for populations in the 

past; the historical accounts about ancient roads. Written sources exist for sC only from ca. 1500 BCE. 

 

 
Fig. 4. The road system in preclassical sC (LBA & IA), and the data about continuity vs abandonment of sites 

comparing south Cappadoca with the Knoya plain, to the west. 

 

   Starting from that time, until the 16th century AD, sC was a major crossroad between Europe, Central Anatolia 

and the Levant. More specifically, sC controlled the route towards the Göksu Valley, and the one towards 

today’s Pozantı, These were the two passages through the Taurus connecting south-central Anatolia and 

Cilicia.[5] While much attention has been devoted in research to the pathway connecting Cilicia with the 

Plateau, the ancient road network organized north of the Taurus was barely the focus of scholarly discussion 

until recently. For the period 1500 BCE – 500AD there is enough archaeological and textual evidence to study 

the road systems and its change across time. 

   Comparing settlement data from Southern Cappadocia with those from the Konya plain, Matessi et al.[1] could 

show that only minor changes affected the settlement pattern as well as the route system of SC in the passage 

from the LBA (collapse of the Hittite Empire) to the IA (Fig. 4). Considered the climatic and political change 

characterizing the end of the 2nd millennium BCE in the eastern Mediterranean, this is one more evidence of the 

peculiar trajectory of sC in this period. For the Hellenistic and Roman periods, Turchetto suggests that the road 

system was similar to that of the previous periods.[12]  

Comparing this ancient route system with today’s ones, no routes were crossing the center of the Bor plain in the 

past. Passing from marsh and shallow lakes in wet periods, to arid/steppe in dry periods, in no way was this a 

sustainable landscape for settling, or for crossing the region.  

   A second major difference emerges from the analysis of the itineraries in the north-western portion of the 

region, connecting Aksaray to Ulukışla. Today’s road runs along the eastern shore of Tuz Gölü, then along the 

western slopes of the Hasan Dağı finally skirting the southern slopes of the Cappadocian volcanos along the 

Altunhısar-Bor Yolu and bending south towards Kemerhisar. The Roman itinerary between Garsauria-Aksaray 

and Tyana-Kemerhısar, preserved on the Tabula Peutingeriana (2nd c. CE), run along the very same pathway. 

[12] 

   The analysis of written sources and settlement pattern in pre-classical times strongly suggests that this itinerary 

was not in use before the Roman period. No major site dating between 2000 BCE – 500 BCE arose along the 

western and south-western slopes of the Hasan Dağı. On the opposite, a pathway covering the northern slopes of 

the Hasan Dağı into the Melendiz valley and then crossing the volcanic region along the Ihlara – Ulukışla pass 

and along the Altunhısar valley is supported by textual and archaeological evidence. [1] The ancient road 

skirting the eastern slope of the Hasan Dağı connected two large centers occupied from the late Hellensitic to the 

Medieval periods, namely Viranşehir on the northern slopes of the Hasan Dağı, overlooking the Melendiz Plain, 

and Avören, on the southeastern slopes of the Hasan Dağı, overlooking the Bor Plain (Fig. 5).[1]  
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   The pathway through the Altunhisar valley is even better documented. The presence of an EBA site at 

Tavşantepe is indicative of a pathway towards the valley already at the end of the 3rd millennium BCE. During 

the IA, four stele set at almost regular distance along the Altunhisar valley signaled a route departing from the 

site of Kınık Höyük (ancient Tupaziya/ Tracias/ Drizion) towards the pass of Tavşantepe (Figs. 4-5). During the 

early Christian period, a church (Okçuören/Kilise-öreni), close to the pass, served as a post for pilgrims along 

their way towards the Holy Land. Although the itineraries from Aksaray through the Melendiz valley and 

through the high mountains of the region would have been harder than the ones along the plain due to the 

elevation and the length of the pathway, they passed through a landscape rich in water (springs and torrents), but 

also in game.  

 
Fig. 5. Ancient routes from Aksaray to Tyana, Kemerhısar 

 

 

4. CONCLUSIONS 
 
   Climatic change and change in road system and settlement pattern may be related with each other, but this is 

not necessarily given. Change in settlement pattern in sC is in one case (4.2 ka BP) linked with climate change, 

but in other cases it depends on wars, new socio-economic conditions, and new technologies. On the other hand, 

during the much troubled LBA-IA transition, characterized by climate change and socio-political upheaval, 

settlement pattern and route system of sC did not change. The analysis of the route system shows a great 

continuity throughout 1500BCE – 500CE. However the existence of main routes across the volcanic mountains 

towards the south in order to reach the Bor plain and continue towards Cilicia implies the preference for secure, 

water rich areas vs lower costs pathways, particularly in pre-Roman times. As a general observation, we may 

conclude that a more conservative approach to the location of settlement and roads, close to water springs may 

be considered one of the reasons that allowed the ancient local population to experience a great cultural and 

socio-political continuity in times of profound distress. One might suggest that the territorial organization set up 

in response to crisis due to climate change and political instability at the end of the 3rd millennium was 

maintained and implemented along the 2nd millennium in this region in a way that allowed the local population 

to better respond and face the new crisis of the end of the millennium. 
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