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ABSTRACT

Although famed for its well-known ancient cities, Pamphylia, located in southern Asia Minor and roughly
corresponds to the present-day Antalya plain, also harbours numerous minor sites that can be defined as rural
settlements. Despite some of the rural settlements in the region have been researched mainly through surface
surveys, the majority of rural sites and the rural settlement patterns in the region have not been investigated
or discussed at a regional scale so far. Therefore, this study aims to summarise and evaluate the current state
of archaeological evidence in Pamphylian countryside and investigate the regional rural settlement patterns
in Pamphylian cultural sphere and agricultural aspects of these patterns, using geographic information
systems (GIS) based spatial analysis techniques and statistical analyses.

The GIS-based applications used in this study include raster terrain analysis, nearest neighbour analysis, and
cost surface analysis. These applications are used to process and analyse the spatial relationship between the
rural sites and the following datasets: elevation, slope percentage, proximity to hydrologic units, ancient road
network and major towns in the study area. Following the processing of the datasets in GIS, these datasets are
examined through descriptive statistics and tested with the Kolmogorov Smirnov Goodness-of-fit test (KS-
test).

As aresult of conventional investigations, spatial and statistical analyses of the datasets, this study has enabled
us to determine that the rural site distribution in Pamphylia reflects certain locational patterns at a regional
scale, the region mainly consists of agriculturally oriented settlements, and the rural site distribution in the
region seems to have been shaped in harmony with various environmental and anthropogenic factors in order
to obtain maximum benefit from arable land.

KEYWORDS: Ancient Countryside, Geographic Information Systems, Pamphylia, Settlement Patterns, Spa-
tial Analysis, Agriculture, Land, Cultural, Environmental, Masonry, Rural.
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1. INTRODUCTION

Located in southwestern Tiirkiye, Pamphylia (pre-
sent-day Antalya) harbours numerous ancient cities
that are well known by both the archaeological com-
munity and the public. It can be claimed that many of
these cities have been relatively well researched. In
particular, what we know about Perge, Side and
Sillyon is richer compared to what we know about the
other towns in the region thanks to the continuous
fieldwork that have been carried out at these sites.
Although cities are important and famed elements of
Pamphylia, the region also harbours numerous rural
sites. Despite this fact, a study, which holistically fo-
cuses on Pamphylian countryside and deals with mi-
nor settlements in the region, has not yet been carried
out. Additionally, except for a few examples (Spratt
and Forbes, 1847; Heberdey and Wilhelm, 1896; Rott,
1908; Ormerod and Robinson, 1911; Paribeni and
Romanelli, 1914) the majority of 18t, 19t and 20nd
century travellers who visited the region (Lucas, 1712;
Le Bruyn, 1732; Beaufort, 1818; Leake, 1824; d’ Anville,
1834; Lanckoronski, 1890) prioritised the known large
ancient towns, neglecting the lesser-known sites of
southwestern Anatolia. Although Pamphylia is rich
in rural sites, only a small number of rural settlements
have been surveyed and excavated so far. As a matter
of fact, although several short-term surface surveys
and excavations have been carried out at the rural
sites in Pamphylian cultural sphere, the rural charac-
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teristics and settlement models of Pamphylia at re-
gional scale have not yet been holistically investi-
gated or discussed.

Although previous fieldworks have revealed and
focused on several rural sites, the number of docu-
mented rural settlements and find spots in the region
is, in fact, significantly high. Based on the detailed ex-
aminations of the registered archaeological sites and
the previous research, 99 rural settlements have been
identified in the Pamphylian cultural sphere so far.
Also, a small number of find spots, which have not
yielded any settlement related finds, as well as small
number of singular structures - including baths
(Yener, 2011) and towers - have also been docu-
mented in the region. It should be pointed out here
that the overwhelming majority of rural sites in Pam-
phylia have been documented through surface evi-
dence due to lack of systematic excavation. Most of
these sites have been documented through archaeo-
logical site registration campaigns carried out by The
Committee on Conservation of Cultural Assets in An-
talya (KVKK). These campaigns are carried out by
teams that consist of archaeologists, art historians and
cartographers. Although the main goal of site regis-
tration campaigns is to document and register archae-
ological sites (Fig. 1) to protect them from destruction
and other illicit activities legally, the methodology
does not differ significantly from academic surface
surveys for documenting and classifying the surface
finds, since surface finds currently provide the main
source of evidence in Pamphylian countryside.
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Figure 1. An example of site card used during the site registration activities (KVKK).
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The available archaeological evidence leads us to
claim that the vast majority of rural settlements iden-
tified in Pamphylia are modest, self-sufficient and ag-
riculturally oriented. In this context, the evidence
pointing to large-scale settlement at village level has
been observed at only a very few sites. Therefore, the
majority of rural settlements in the region seem to
have been farmstead and/or villa settlements. How-
ever, since more intensive fieldwork is required to
precisely reveal the functions and sizes of these settle-
ments, the term “settlement” and “site” are used to
refer to rural sites in this study (Akalin-Giil, 2005).

Considering the abundance of sites in the region
and the potential of the archaeological evidence, the
Pampyhlian countryside is mapped, holistically dis-
cussed, and the rural settlement patterns in the region
are investigated for the first time with this study.
Firstly, one of the main goals of this work is to draw
attention to the archaeological potential of the re-
gion’s countryside by providing an overview of the
current state of the rural sites by summarising previ-
ous research and literature. Secondly, it is aimed to
form a preliminary work for future studies by inquir-
ing and gaining insights into the regional rural settle-
ment patterns in the region by using GIS-based spa-
tial applications and statistical analysis. One of the
main stimulants to this approach is embarking on
studying Pamphylia’s neglected countryside that is in
danger of modern destruction. Additionally, investi-
gating the spatial aspects of agricultural production
in Pamphylia with the help of the results of spatial
and statistical analyses and a selection of ancient
sources on agriculture is also aimed in this work since
agricultural activity is the core of rural inhabitation
and practices.

The GIS and GIS-based spatial applications have
been adopted by archaeologists for the last decades in
order to make sense of locational properties behind
archaeological site and findspot distributions, and the
site-environment relationship (Gaffney and Stancic,
1991; Wheatley and Gillings, 2002; Conolly and Lake,
2006; Oguz-Kirca, 2014; Oguz-Kirca, 2015; Gtimiis et
al., 2017; Hill, 2019; Selvi et al., 2020; Li et al., 2021;
Panagiotidis and Zacharias, 2022). In this context, this
study adopts and relies on various widely used GIS-
based spatial applications for geospatial data produc-
tion/retrieval and analysis for both initial visualisa-
tion purposes, as well as for further statistical anal-
yses. The GIS-based spatial analyses and statistical
analyses performed in this study focus on exploring
possible and significant associations between the ru-
ral site distribution in Pamphylian countryside and
various environmental and anthropogenic parame-
ters that include major topographic features includ-
ing elevation, slope and soil properties, as well as the

geographical proximity to hydrologic units, ancient
road network and major Pamphylian towns.

As a result, this study represents the first endeav-
our to map, analyse and gain spatial insights into the
rural site distribution in Pamphylian cultural sphere
at a regional level.

2. PREVIOUS RESEARCH

Except for a few examples, 18th, 19th and 20nd cen-
tury travellers did not pay sufficient attention to the
territories of the major Pamphylian cities. In this re-
gard, Spratt and Forbes, who visited the region in
1842 and conducted investigations in Pamphylia,
documented several broken sarcophagi in the vicinity
of Hurma Village located in the westernmost part of
Pamphylia. They referred to this area as “Goormah
Koyt” (Spratt and Forbes, 1847). Recent research has
revealed that this site can be best identified as a farm-
stead (Cevik, 1995; Cevik, 1996). Rott, who visited
Pamphylia in the early 1900s, reported that the num-
ber of towers and defensive structures, which could
be identified as rural settlements, increases towards
eastern Pamphylia (Rott, 1908). Italian researchers
Paribeni and Romanelli, who visited the southern An-
atolia with the mission of discovering and document-
ing archaeological sites and monuments in the early
1900s, reported ceramic finds dating to the Roman -
Late Roman period at a hill, which is known as Kargil
Tepe today and located within the borders of today's
Kadriye neighbourhood, just east of Calkaya in Aksu.
They also documented an inscription near a rural hill
settlement, which yields architectural finds (Paribeni
and Romanelli, 1914). The research done by Ormerod
and Robinson in Pamphylia in 1911 is one of the most
productive studies on the lesser-known small settle-
ments in the region. The researchers carried out im-
portant documentation activities in neglected spots
such as Lyrboton Kome, rather than the well-known
cities of the region (Ormerod and Robinson, 1911).

Archaeological excavations carried out in the cities
of Pamphylia have not yet produced a significant
amount of data relating to the rural parts of the re-
gion. The majority of current evidence on the regional
countryside mainly comes from modern surface sur-
veys. These surveys include the surveys carried out
by Cevik in the vicinity of Hurma in western Pam-
phylia in the early 1990s (Cevik, 1995; Cevik, 1996), in
Varsak in northwestern Pamphylia (Cevik, 1997;
Cevik and Giilsen, 1998; Cevik, 2017), the surveys car-
ried out in Alanya by Dogan in the early 2000s
(Dogan, 2005; Dogan, 2006; Dogan, 2007), those car-
ried out in the territory of Sillyon in central Pam-
phylia by Kiipper in the mid-1990s (Kiipper, 1996;
Kipper, 1998), the more recent surveys carried out in
the territory of Sillyon led by Ozer (Ozer and
Taskiran, 2010; Ozer, 2011), and the ones carried out
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by Kose in the close vicinity of Aspendos (Kose, 2011).
Among these surveys, the surveys carried out in
Hurma, Varsak, near Sillyon and Alanya yielded pro-
ductive results in terms of rural settlement character-
istics of Pamphylia.

Intensity of site registration activities carried out by
KVKK has gradually increased since the early 2000s.

As a result of these activities, the number of docu-
mented sites which yield rural characteristics has also
increased over time (Fig. 2). The reports produced by
KVKK provide fundamental but crucial data for the
neglected rural sites in the region. Therefore, the data
obtained from KVKK constitutes the backbone of this
research, in particular for the sites that have not yet
been thoroughly investigated.
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Figure 2. Graph showing the number of new recorded registered archaeological sites in Pamphylian cultural sphere by
years.

3. STUDY AREA

As for other regions in Asia Minor, it is difficult to
determine the boundaries and geographical extent of
Pamphylia precisely, mainly due to the insufficiency of
written sources, textual evidence, and hence the uncer-
tainty of urban territories. Additionally, ancient writ-
ten sources do not provide sufficient information on
the ancient countryside. As a matter of fact, ancient
writers specify the borders of regions mostly through
place names and do not provide satisfactory infor-
mation on regional topography and cultural geogra-
phy. In addition, the material culture documented at
archaeological sites referring to regional identity is
quite limited. In this regard, opinions and inferences
on the borders of Pamphylia rely mainly on the narra-
tives of ancient writers. In this context, our knowledge
on the western border of Pamphylia with Lycia is rela-
tively richer compared to what is known about the
northern border of the region with Pisidia and the east-
ern border with Cilicia.

The major cities of Pamphylia, from west to east, are:
Attaleia, Perge, Sillyon, Aspendos and Side. These cities
are spread over the Pamphylia plain, an alluvial area of
roughly 150,000 hectares, which is fed by several large

and middle-scale rivers. Therefore, Pamphylian cities
may be expected to have had relatively large inhabitable
territories. However, although the present archaeologi-
cal and epigraphic evidence regarding the cities in the
region are partially satisfactory, written evidence on the
chorai of the cities, consisting of villages and farms, is
quite limited. Only a few rural settlements can be epi-
graphically associated with cities in Pamphylia. While
Lyrboton Kome is a village settlement of Perge ($Sahin,
1996) in western Pamphylia, the Hurma Farmstead has
been evidenced to be a settlement that can be associated
with Attaleia (Kaleici) by means of a tomb inscription
dating to the third century AD (Iplikcioglu, 2001). In ad-
dition, an inscription bearing Aspendian names and
found at a settlement located eight km south of As-
pendos on the Mediterranean coast, shows that this area
was a part of the Aspendos cultural sphere (Brixhe,
1976). Finally, according to Stephanus Byzantinus (512;
648), Olbia - possibly located in the westernmost part of
Pamphylia as mentioned by Strabo (XIV.4) - had a col-
ony named Cadrema in Lycia (Sahin, 2002). Apart from
these examples, there is no compelling written source
that provides evidence on any sort of urban belonging.
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Although it is not possible to determine the geo-
graphical extent of Pamphylia precisely, it is still pos-
sible to make rough determinations based on the nar-
ratives of ancient authors. The town generally ac-
cepted to be located on the Pamphylia-Lycia border
is Phaselis, which is located 54 km southwest of the
centre of Antalya. According to Suidas, which is an
encyclopaedia dating to the tenth century AD, the ar-
ticle "Cimon", which gives information from the fifth
century BC, is a Pamphylian city (Suda, kappa 2299).
As may be inferred from Diodorus Sicilus (X1.2.1),
Phaselis was a city located on the Lycia-Pamphylia
border in the first century BC. Ptolemy (V.3) refers to
Phaselis as a Lycian city. Strabo (XIV.4) reports that
there was a fortified settlement called Olbia at the be-
ginning of western Pamphylia, implying that Phaselis
was a Lycian town. Despite there being no definite
consensus, Olbia is widely associated with Calisdag
Hill in Antalya's Kemer District, due to its suitability
for Strabo’s narrative and topographic inferences (Sa-
hin, 2001; Sahin, 2002). In the early Byzantine sources,
such as Hierocles (638) Phaselis is mentioned as a Ly-
cian city.

Pamphylia is bordered by Pisidia in the west and
northwest. Here, the two regions are bordered by Nea-
polis, Trebenna and Eudokias, which are mainly located
within the cultural sphere of the Pisidian city Termessos
(iplikgioglu et al., 1998; Iplikcioglu, 2002; Cevik et al.
2004; Celgin, 2008, Onur, 2005). According to Pliny
(V.93) and Ptolemy (V.5), the region is bordered on the

determined as the study area (Fig. 3).

east by Side and the Meles River (Manavgat River).
Strabo (XIV. 5), on the other hand, reports that Cilicia
begins with Coracesium in Alanya (Ruge, 1949).

As a result, it can be claimed that the western and
north-western borders of Pamphylia are bordered by
the hinterlands of Phaselis and Termessos, and the re-
gion begins where the Beydaglari mountain range
ends and the Antalya Plain begins. As a matter of fact,
the farmstead in Hurma, which has been epigraph-
ically documented to be connected to Attaleia (Ip-
likgioglu, 2001), may reveal that the Pamphylian cul-
tural sphere starts from the foothills of Beydaglar1 ap-
proaching the Mediterranean Sea. Thus, it can be
thought that the region stretches along the Antalya
Plain. According to the results of the current surveys
conducted in the territory of Phaselis, it is estimated
that the territory of the city extends along the Candir
Valley and reaches the Gokdere Valley in the north
(Arslan and Onen, 2013) and the Kocakoy-Gedeller
area, where Tenedos is believed to be located (Arslan
and Onen, 2016).

Based on the ancient authors’ narratives, infor-
mation relied on surface survey reports and the cur-
rent state of archaeological evidence, the study area
of this research has been determined as the Antalya
Plain corresponding to the widely accepted Pamphyl-
ian cultural sphere and partially north of this plain. In
other words, the area that covers the central Antalya
province and its immediate surroundings has been

WP A

Figure 3. Map showing the location of Pamphylia and its settlements (Map by Author)
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4. AN OVERVIEW OF THE CURRENT
STATE OF ARCHAEOLOGICAL
EVIDENCE FROM THE PAMPHYLIAN
COUNTRYSIDE

Although several rural sites were known by the
early 2000s, the number of registered archaeological
sites in Pamphylia, most of which can be classified as
rural settlements, has recently increased drastically
(as shown in Fig. 2), showing that rural Pamphylia
was densely populated in antiquity. As a result, the
amount of data on rural sites in the region has im-
mensely proliferated.

Relying on the results of systematic surface surveys
and site registration campaigns, it is convenient to
claim that the majority of rural sites identified in Pam-
phylia are heavily damaged and/or are covered with
vegetation. For this reason, the intra-site architectural
structure of these settlements has not been intensively
documented so far. In addition, very few rural settle-
ments in Pamphylia have yielded epigraphic evi-
dence. In this context, only sites that have yielded ep-
igraphic evidence are Lyrboton Kome (Ormerod and
Robinson, 1911; Keil, 1926; Sahin, 1996; Cevik, 1997;
Cevik, 2017; Erdogan, 2018) in north-western Pam-
phylia, the farmstead in Hurma in western Pamphylia
(Cevik, 1995; Cevik, 1996), and Pisarissos (Esen Tepe)
in eastern Pamphylia (Tomaschitz, 1998). Among
these, Lyrboton Kome and Pisarissos are the only ru-
ral sites that have yielded epigraphic evidence that al-
lows us to determine the settlement type; these two
sites are the only komai currently known in Pam-
phylia.

Archaeological evidence documented at the rural
sites in the region is mainly represented by ceramic
scatters and architectural remains. The largest portion
of this data consists of wall remains, bricks and tiles,
as well as ceramics, and production equipment that
can be associated with workshops. Based on the re-
view of site registration and surface survey reports,
the majority of architectural remains in the study area
seem to have mainly been parts of civic structures that
reflect residential features. Cisterns and the other
forms of water-related structures which could be wa-
ter reservoirs were also frequently detected at the ru-
ral settlements.

The majority of the documented ceramics found at
the settlements are coarse ware, most possibly manu-
factured for daily use. The majority of diagnostic ce-
ramic finds in Pamphylian countryside come from the
researched rural settlements Lyrboton Kome (Cevik,
2017) and Kocakepez Tepe (Bilgin, 2021). In particu-
lar, recent detailed analysis on the sigillata docu-
mented at Kocakepez Tepe deserves attention (Bilgin,
2021). Ceramic finds documented at this settlement

are dated between the first century BC and the sixth
century AD. Red slip wares found at this site, which
are well documented, are dated to the Late Roman Pe-
riod and Late Antiquity. Examples of Sagalassos red
slip ware, among the late Roman red slip ware de-
tected in the site, is also noteworthy. A small portion
of the ceramics in Kocakepez Tepe, which are gener-
ally associated with daily use, is Eastern Sigillata D
dated between the early first century BC and the sec-
ond century AD (Bilgin, 2021).

In terms of evidence on agricultural activity and
the associated architecture related to agricultural pro-
duction, Lyrboton Kome (Cevik, 2017; Erdogan, 2018)
and the Avsallar olive oil workshop (Ttirkmen, 2015)
provide the most significant data. Numerous work-
shops and related production equipments have been
identified at Lyrboton Kome. The presence of work-
shops in the settlement is represented by a large num-
ber of fulcra, litus, press beds, liquid containers, mor-
tarium, trapetum, and orbis. Some of the workshops in
the settlement are located next to houses, while some
are inside the residential structures. Some singular
spaces identified as workshops have also been identi-
fied. Workshops connected to domestic structures
have been determined to be attached to a separate
part of the building complexes. It is argued by
Erdogan (2018) that the spaces identified next to some
workshops in the settlement were probably used for
storage purposes.

The short-term salvage excavation carried out at
the Avsallar olive oil workshop in eastern Pamphylia
revealed four connected spaces that form a central
production facility. Formally identifiable ceramics
and 11 bronze coins- which rarely excavated in Pam-
phylia - dating between the third century AD and
sixth century AD, were identified in this workshop
(Turkmen, 2015).

Functions of the majority of documented spaces
and structures at rural sites in the study area are un-
clear due to destruction, the lack of excavation, and
systematic documentation. Therefore, in terms of ar-
chitectural evidence, the masonry construction tech-
nique represents the primary archaeological source at
hand in Pamphylian countryside. In this context, in
the region two masonry techniques, which are mainly
associated with residential and civic structures, pre-
dominate: Walls built with large blocks that are often
rectangular and shaped either elaborately or impre-
cisely and can be considered polygonal technique or
opus quadratum; the other technique can be considered
less qualified and can mainly be classified as opus in-
certum and opus caementum that is made of irregular
stones, which may also contain rubble, mortar and
bricks (Fig. 4).
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Figure 4. Three examples that show the widely documented masonry techniques in Pamphylian countryside. Left corner:
a wall built with large blocks in Lyrboton Kome in western Pamphylia dating between the first and second century AD
(After Erdogan, 2018); right corner: a wall built with irregular stones from Gebedelen in eastern Pamphylia dating c.
fourth to seventh century AD (After Dogan, 2008); bottom: rock-cut construction technique from Lyrboton Kome possi-
bly dating first century to seventh century AD (After Erdogan, 2018).

Civic structures that are build with large blocks
and irregular stones have frequently been docu-
mented together in most settlements. In this context,
while the large blocks are considered indicative of
earlier periods (i.e., Hellenistic to Roman), the ma-
sonry technique represented by irregular stones,
which may be determined as less qualified, is mainly
associated with later periods, Late Antiquity to Byz-
antine era. The masonry technique consisting of irreg-
ular cut and rubble stones as well as mortar and brick

40
35
30
25

20

5 .
0

Large blocks

No of Sites

Irregular stones

is observed at 36 settlements. At 34 settlements, the
technique, made of regular cut stones and large
blocks, is observed together with the aforementioned
less qualified technique, mainly characterised by ir-
regular stones. At some of the settlements, it has been
reported that walls made of cut stone blocks were re-
built or reinforced with rubble masonry in later peri-
ods. Small number of sites also yields bossage walls
that can be attested to the Hellenistic Period (Fig. 6).

Irregular stones and Unidentified

large blocks

Masonry Techniques documented at the rural sites

Figure 5. Graph Showing the Frequency Distribution of Masonry techniques documented at the rural sites in the study
area.
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As aresult, the statistics and reinforcements on the (eastern Pamphylia) has yielded supplementary evi-
walls prove that many settlements identified in Pam- dence for the rest of the region’s rural areas. In this
phylian countryside have multi-phase stratigraphy. context, the site registration reports provided by
For 21 settlements in the study area, no data provid- KVKK show parallels with the results of the men-
ing information on the masonry technique could be tioned surface surveys.
clearly determined due to intense destruction, even The most comprehensive and consistent datable
though architectural remains are present at some of evidence in Pamphylia’s countryside come from the
these sites. Additionally, at 28 settlements qualified researched rural sites Lyrboton Kome in Perge’s terri-
and diagnostic architectural remains such as profiled tory, Hurma Farmstead in Attaleia’s territory and
architectural blocks, column fragments, door lintels, Kocakepez Tepe in Sillyon’s territory. Among these
door sills, and profiled architectural blocks with mo-  settlements, Lybroton Kome, in particular, provides a
tives have also been reported. It may be claimed that reliable information in terms of dating of surface evi-
these architectural finds may belong to dwelling dence. According to Cevik (1997), the earliest finds in
structures, possibly landowner houses, since they dif- Lyrboton Kome - including potsherds and a few
fer from the dominant architectural texture of rural tomb inscriptions - dated back to the Late Hellenistic
sites. Period, possibly the second century BC. Apart from

Rock cutting technique is observed at 18 settle- the early finds, the site has mainly yielded surface
ments in the study area. In this technique, spaces or finds dating between the second century AD and the
building sections are formed by carving the bedrock. seventh century AD (Erdogan, 2018).

Additionally, this technique has been observed to Kocakepez Tepe, located in Sillyon's territory in
have been used for tomb construction. In this context, central Pamphylia, is an important site since it yields
chamosorion type sarcophagi produced by the tech- diagnostic ceramic finds classified as terra sigillata,
nique of carving into bedrock is also well documented which is dated from the first to sixth/seventh centu-
at the Pamphylia's researched rural sites Lyrboton ries AD. On the other hand, a small number of ce-
Kome (Sahin, 1999a; Cevik, 1997), Hurma Farmstead ramic finds found at the settlement date back to first
(Cevik, 1995; Cevik, 1996) and Kocakepez Tepe (Ozer, century BC (Bilgin, 2021).
2011; Bilgin, 2021). The main reason why this tech- Recent research in eastern Pamphylia has shown
nique is frequently observed in rural settlements that the significant portion of daily-use wares docu-
might be the fact that it is less costly and only requires mented in rural settlements are dated between the
labour force rather than possibly expensive construc- fourth century AD and eight century AD. However,
tion material(s). As a matter of fact, it does not seem the latest ceramics detected at these settlements are
to be a coincidence that the rock cutting technique is dated to the 12th century AD (Dogan, 2008).
frequently encountered at rural settlements, which Except for the researched settlements, the majority
generally have modest architectural texture, and for of rural sites in Pamphylia have been dated by the
this reason, many settlements were built on or near specialists of KVKK. Based on the reports provided
rocky areas. by the KVKK teams, the archaeological finds docu-
. , mented in the majority of rural sites in the region
41. Dating of the Sites show chronologicill p};rallel with the above-lien—

In Pamphylia the earliest evidence, documented in  tioned researched settlements and the other counter-
the territories of cities, comes from tombs and indi- parts in neighbouring regions including Rough Cili-
vidual find spots. This evidence consists of pottery cia (Aydmoglu, 2010) and Eastern Lycia (Bulut, 2018).
dating to the fifth century to third century BC (Akarca, Inconclusion, the rural settlements identified in these
1950; Tosun, 2008; Akman and Tosun, 2011), and a regions are generally dated between the second cen-
terra cotta figurine dated to the late seventh/early tury AD and seventh century AD. In this context, the
sixth century BC (Metzger, 1952). Apart from these majority of sites in Pamphylia yield Roman, Late Ro-
rare examples, dating of the Pamphylian countryside man, Late Antique and Early Byzantine materials.
is mainly possible by means of surface finds since the Since the material that helps dating is mostly sur-
region has not witnessed intensive systematic surface face data, the exact chronology of the sites cannot be
surveys or long-term archaeological excavations con- precisely determined due to a lack of excavation. Also,
ducted within cities” hinterlands so far. However, sys-  as has been noted, the rural sites in Pamphylia can be
tematic surface surveys conducted in the territories of ~dated within a broad time frame, and the sites are
Perge, Sillyon and Aspendos have yielded significant transitive in terms of dating of the surface material.
information for dating the surface findings of rural ~According to the results of site registration activities
sites. Additionally, short-term excavations carried out and archaeological fieldworks (see chapter 2), 76% of
in Lyrboton Kome (Cevik, 2017) and the olive oil the settlements are roughly dated to the Roman Pe-
workshop in Avsallar (Tirkmen, 2015) in Alanya riod; architectural finds that can be dated to the Late
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Roman Period were found in 13% of the sites. At 36%
of the sites, the presence of material dated to the Late
Antique-Early Byzantine/Byzantine periods has been
reported (Figure 6). Additionally, the olive oil work-
shop in eastern Pamphylia, identified and excavated
in 2014, has yielded 11 bronze coins, which are rare
examples for Pamphylian countryside. Five of these
coins are dated between the third century AD and the
sixth century AD (Tiirkmen, 2015).

As a result, relying on the current evidence - unlike,
for example, Greece (Bintliff and Snodgrass, 1985;
Bintliff, 1991, Alcock, 1996) - Pamphylia does not

seem to have witnessed a drastic drop in the number
of rural sites following the Roman conquest. However,
as in Greece (Bintliff and Snodgrass, 1985; Bintliff,
1991), the rural site density seems to have increased
during the Late Antique period.

In conclusion, according to the available evidence
-that is based predominantly on surface data - the
broad timespan for the ancient Pamphylian country-
side can be determined as the second to sixth/seventh
centuries AD. This time parallels with the countryside
of the neighbouring regions Rough Cilicia (Ay-
dmoglu, 2010) and Eastern Lycia (Bulut, 2018).

Byzantine I

Early Byzantine/Late Antique

Roman, Byzantine

Late Roman, Byzantine

Late Roman, Early Byzantine/Late Antigque

Late Roman

Period

Roman, Late Roman, Byzantine

Roman, Late Roman, Early Byzantine/Late Antique
Roman, Late Roman

Roman

Late Hellenistic, Roman

Hellenistic, Roman

No of Sites

Figure 6. Chart showing the number of rural sites in Pamphylian cultural sphere by periods. The data is produced and
classified based on the results of site registration campaings, surface surveys and archaeological excavations carried
out in the region.

5. SETTLEMENT PATTERNS: A GIS-
BASED APPROACH

5.1. Methodology

The GIS-based spatial and statistical analyses in
this study are intended to gain understanding of the
locational associations between the rural sites and
various major environmental and anthropogenic fac-
tors in the study area, including elevation, slope per-
centage, proximity to hydrologic units, proximity to
major towns, proximity to ancient road network, and
soil properties (Table 1). In other words, the main goal
here is to quantify the associations between the rural
sites distribution and the mentioned factors, and to
examine the underlying spatial factors that might
have shaped the site distribution and rural settlement
patterns in the region. Through the methodology
adopted by this study, the regional rural settlement
patterns in Pamphylia are investigated for the first
time by employing a novel approach that exploits and
supplements traditionally produced archaeological
data.

As a first and essential step, all the registered ar-
chaeological sites in the study area were investigated

through satellite images as well as by on-site observa-
tions of the landscape and locational characteristics.
Prior to performing the further analyses, the rural
sites in the study area were classified based on their
types and possible functions as determined by surface
finds and findings. Also, the rural site data obtained
was structured and converted into tabular data for-
mat to store the data in a sustainable manner to allow
reuse and enable further queries and analyses. Fol-
lowing this step, the rural sites were imported into
and mapped with their precise coordinates in the
open-source GIS software Quantum GIS 3.24.0 (QGIS)
for visualisation purposes and spatial data analysis.
The digital elevation model (DEM), which has 30
metres spatial resolution and provided by the Shuttle
Radar Topography Mission (SRTM) was downloaded
and clipped to the extent of the study area. The envi-
ronmental datasets including elevation, slope per-
centage and hydrologic units were generated in the
GIS software using the DEM. All the data (i.e., all the
GIS layers included in the analyses) were transformed
into the same reference system, WGS84 UTM zone
36N (EPSG: 32636). Following this step, the environ-
mental and anthropogenic datasets were generated
and quantified using spatial analyses functionalities
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provided by QGIS, and then the obtained data were
extracted from the software for further spatial and
statistical analyses. The environmental and anthropo-
genic datasets have been sampled for each of the rural
sites, extracted from the GIS software, and stored in
tabular format for the further statistical analyses.

Following the GIS operations, all the variables have
been quantified to perform primary statistical anal-
yses. Thus, descriptive statistics have been produced
for each variable for initial observations of the da-
tasets. This step, which consists of generating all the
necessary descriptive statistics, has yielded important
understanding of the rural site distribution in the
study area. As a final step of the statistical analysis,
hypothesis tests were performed to detect possible
statistical associations between the settlements and
the compared environmental and anthropogenic da-
tasets.

Before embarking on further statistical analysis, the
site distribution was tested using nearest neighbour
analysis (Hodder and Orton, 1976; Conolly and Lake,
2006) to observe the overall locational tendency of the
sites between each other. Following this step, the re-
lationship between the site data, and environmental
and anthropogenic datasets, including elevation,
slope percentage, soil properties, distance to hydro-
logic units, distance to major cities and distance to
road network were tested using one sample KS-test,
which has been employed by archaeologists for both
intra-site analyses (Hacigiizeller, 2007) and regional
scale analyses (Kvamme, 1990; Wheatley and Gillings,
2002). The statistical tests were employed to infer sta-
tistical associations between the site data and the
aforementioned factors, which represent the back-
ground data in our case. In the analyses, the null hy-
potheses (Ho) were constructed for the absence of pos-
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sible relationships between settlements and back-
ground data; H; hypotheses, on the other hand, were
constructed based on the assumption that there is a
significant association between the site data and back-
ground variables. Therefore, the hypotheses were es-
tablished to reject the null hypothesis Ho.

Numerous tests are used in archaeology (Fletcher
and Lock, 2005; Vanpool and Leonard, 2010); how-
ever, three major factors that affected the selection of
the KS test include the type of datasets, the geograph-
ical extent of the study area, and the effort to gain in-
sights into regional settlement patterns. In this regard,
the KS test has been widely used in archaeological re-
search and accepted to be effective in regional scale
analysis for continuous data (Kvamme, 1990). In ad-
dition, since the KS test is a nonparametric test, the
data at hand do not need to be normally distributed
(Kartal, 2014).

In the KS test, the cumulative frequencies of the set-
tlement data and the background variables are com-
pared. The difference between the two cumulative
distributions is expressed as “D”. In case the maxi-
mum value of the difference between two cumulative
distributions |Dmax| is greater than the critical value
- which is expressed as “d” - it can be deduced that
the difference is significant (Fig. 7). Thus, in our case,
it can be claimed that there is a significant association
between the compared variables. The critical value d
at 0.05 significance level is calculated with the follow-
ing formula: d =1.36/ \n, where d is the critical value
and n is the sample size.

Following the obtainment of the KS test results,
further spatial investigations have been performed in
order to make more sense of the statistical and spatial
results and gain more understanding of the derived
results.

5 6 7 g

Land Use Capability Classes

——Study Area (Background Data)

= Site Data

Figure 7. A representative Kolmogorov Smirnov graph showing the statistical comparision of the site data and
background data (study area) for the land use capability classes, and the | Dmax |value between the two compared data
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A further set of supplementary spatial analyses,
which consists of generating and evaluating the site
catchment areas (Finzi and Higgs, 1970; Roper, 1979)
calculated using cost surface analysis based on
Tobler’s Hiking Function! (Tobler, 1993), and the GIS-
based mapping of the shortest planar distances
between rural sites, hydrologic units and major towns,
have been performed in an attempt to provide more
insight into these geographical proximity
relationships. In this context, the cost surface analysis
(Finzi and Higgs, 1970) has been performed to visual-
ize the geographical proximity relationship between
rural sites and major towns in a more realistic way, in
order to supplement the statistical results. The cost
surface analysis calculates the set of areas one can
reach from a point or polygon within a specific time
that is calculated based on slope value of a given area.
Thus, the slope percentage value in a given raster data
represents the cost. In this study, the cost surface ras-
ter generated consists of nine different layers that cor-
respond to nine zones, which one can reach between
0.5 and 5 hours.

5.2. Data

The datasets used in the analyses include the rural
sites, the DEM of the study area and its derivative
slope percentage, hydrologic units, soil properties,
ancient road network and major Pamphylian towns
in the study area (Fig. 8).

The rural site data consists of 99 settlement points
documented through surface surveys and site regis-
tration campaigns. Only civic settlements have been
included in the study area. In other words, the sites
reflecting defensive occupation, which are repre-
sented by towers or possible garrisons, were excluded
from the analyses since the main purpose of this re-
search is to understand the civil rural inhabitation in
the study area. In addition to this, findspots that do
not yield compelling evidence of residential occupa-
tion are also not included in the analyses since they
may skew the analysis results, leading to misleading
inferences.

Environmental datasets analysed in the study in-
clude elevation, slope percentage, hydrologic units,
and soil properties (land use capability). Elevation

1 The equation of this function is as follows: W = 6e -
3.5|dh/dx + 0.05|dh/dx = S = tan®. In the formula, Wis

and slope data are generated from the SRTM DEM,
which provides 30-meter spatial resolution. This
DEM source was preferred by mainly considering the
large extent of the study area. Elevation and slope
data were extracted for each site using GIS. Following
this step, the hydrological model of the study area
was generated in GIS using the raster layers including
the elevation and slope data. Thus, large, middle, and
small-scale water courses in the study area were pro-
duced. In this context, while large and middle scale
hydrologic units are mainly major rivers; the small-
scale hydrologic units are mainly represented by
streams -either seasonal or four-season. It should be
pointed out that the only known lake in the Pam-
phylia plain in antiquity is Capria, which was possi-
bly located between Cestrus (Aksu) and Eurymedon
(Kopriicay) rivers (Strabo, XIV.4). Therefore, rivers
and streams constituted the main hydrologic re-
sources in the region, which are considered signifi-
cant locational factors in Pamphylian countryside.

The soil dataset was obtained from the Republic of
Turkiye Ministry of Agriculture and Forestry. Alt-
hough the soil dataset consists of several attributes,
Land Use Capability (LUC) classes were chosen for
the spatial analysis, since it is considered representa-
tive, and offers the most meaningful and descriptive
evidence for examining the settlement trends and
practical habitation characteristics at regional scale,
based also on initial observations. In fact, the result of
the analysis has justified this hypothesis by showing
promising results for identifying the spatial associa-
tions between the site distribution and the LUC clas-
ses in the study area. The LUC classes consist of 7 dif-
ferent GIS layers. While LUC 1, LUC 2 and LUC 3
classes represent the fertile areas, which have less sur-
face roughness and are close to water resources, LUC
4, LUCS5, LUC 6 and LUC 7 classes represent the least
fertile areas, which are characterised by inclined or
rough areas, and located farther from vital sources,
mainly, water. In conclusion, LUC 1, LUC 2 and LUC
3 classed soils can be considered fertile and much
more favourable for agriculture. However, the soil
groups LUC 5, LUC 6 and LUC 7, are suitable for a
more limited agricultural activity in terms of product
variety (Lynn et al., 2009).

walking velocity (km/h), dh is the elevation difference, dx
is the distance, S is the slope value, and 6 is slope angle.
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Figure 8. Data used in the spatial and statistical analyses shown as GIS layers (Maps by Author).

Anthropogenic data consists of the major towns in
Pamphylia, including Attaleia, Perge, Sillyon, Apen-
dos, Side and Lyrbe, and the ancient road network in
the region. These datasets were included in order to
analyse and understand the proximity relationship
between the rural sites and the major Pamphylian
towns, and the proximity relationship between the
rural sites and the ancient road network in the study
area. It should be noted that the evidence of the an-
cient road network in Pamphylia is fragmentary due
to a lack of archaeological and textual evidence, as
well as destruction due to modern anthropogenic ac-
tivity in the region. In this study, therefore, the recon-
structed road network has been digitised based on the

routes that were identified by previous research
(French, 1991; Ercenk, 1992 French, 1992; French,
1994; French, 2016; Talbert, 2000; Talbert, 2010).

Table 1. Data and data sources used in the spatial and
statistical analyses.

Data Source
Rural Sites KVKK
Major Towns Google Earth Pro 7.3.4.8642
Elevation SRTM (30-meter spatial resolution)
Slope SRTM (30-meter spatial resolution)
Road Routes French, 1991; French, 1994; French, 2016;
Ercenk, 1992; Talbert, 2000
LUC Classes Republic of Tiirkiye Ministry of Agriculture

and Forestry
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5.3. Results and Archaeological Inferences

As a first step, the result of the nearest neighbour
analysis has shown that the current rural site distri-
bution tends to be clustered (Table 2). This generic re-
sult may lead us to claim that the rural sites are clus-
tered in certain zones in the study area, since the re-
sult does not indicate a dispersed distribution pattern,
as can also be perceived by viewing the map of the
study area (Fig. 3).

Initial descriptive statistics have revealed a rela-
tively significant tendency between the rural sites,

and elevation, slope percentage, LUC classes, road
network and hydrologic units. In other words, in can
be inferred from the frequency graphs that there are
spatial associations between the rural sites and these
environmental and anthropogenic variables (Fig. 9).

Table 2. Nearest Neighbour Analysis results.

Observed Mean Distance 2.15 km
Expected Mean Distance 3.3 km
NNA Value 0.65
z value -6.81
p value 0

35 35

30

25

20

No of Sites
No of Sites

SO CO) W) WP WP \ NN \ SR\ ST \ P \ SR\
\D_l\“&h \Dg‘h\b“% AR L R L

A (6, 11] (16, 21)
O o1 A0 , .
TR e 1,6)

(11, 16)

Elevation (in meters)

(26,31]
(21,26)

Slope Percentage

No of Sites

(36,41]  (46,51)
(31,36)  (41,46]  (51,56)

Distance Between Rural Sites and Hydrologic Units (in
meters)

No of Sites
N
S
No of Sites

(2,4) (6, 8]
[0,2] (4, 6]

(10,12]
(8, 10) (12,14)

(14, 16) >18

Distance Between Rural Sites and Major Towns (in
kilometers)

(16, 18] [0, 2] (2,4] (4, 6]

Distance Between Rural Sites and Road Network (in
kilometers)

No of Sites
~
S &

3
30
25
15
10
. m I i [ |
1 ] v \' Vi i

(6, 8] (8, 10] " ,

(10,12

LUC Classes

Figure 9. Frequency Tables of Data Used in the Analyses

The mean value of the DEM of the study area is 108
metres. The GIS-based results have shown that the ru-
ral sites are mainly concentrated below 180 metres al-
titude, while 31 sites, which can be mainly defined as
hilltop and hillside settlements such as Lyrboton
Kome and Kocakepez Tepe, are located above this
level of altitude. On the other hand, relying on the
sampled elevation values of sites and the graphs pro-
duced, it can be highlighted that the rural sites are
spread relatively equally in the study area, between
roughly 1 to 180 metres above sea level. (Fig. 9).

The average slope percentage of the study area has
been calculated as 11.05%. The average slope value of
the sites, on the other hand, is 14.26%. It has also been
observed that the settlements are concentrated in the
areas with an average slope of 1% to 10%, reflecting a
spatial tendency. In this context, the primary statisti-
cal evaluation shows that the study area and the sites
differ in terms of slope percentage values (Fig. 9).

A spatial association between proximity to water
resources and site density has also been revealed

through the descriptive statistics. The proximity anal-
yses have shown that most rural sites (68 sites) are lo-
cated not farther than 600 metres from hydrologic
units. Also, the number of sites decreases with dis-
tance from hydrologic units, which can be mainly
classified as middle and small scale (either seasonal
or four-season) water resources. The further spatial
analysis performed to visualise the proximity rela-
tionship between the sites and water resources, on the
other hand, has revealed a noteworthy pattern that
there are zonal differences in terms of proximity to
water as a locational factor. In more detail, while the
rural sites in western Pamphylia seem to more tend to
situate near hydrologic units, the sites in eastern Pam-
phylia display weaker tendency in terms of geo-
graphical proximity to hydrologic units (as shown in
Fig. 10).

The proximity analysis performed for the associa-
tion between the majority rural sites (60 sites) and the
digitised road network has revealed that the sites
tend to situate less than 2 km from the ancient road
routes.
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Figure 10. Map showing the shortest distance between rural sites and the nearest hydrologic units (top). Map showing
the cost surface areas of major Pamphylian towns and the shortest distances between the rural sites and major towns
in the study area (bottom) (Maps by Author).

The descriptive statistics have not revealed a loca-
tional tendency between the rural sites and major
towns in the region in terms of geographical proxim-
ity. Only a small minority of sites are located in the
close vicinity of major towns. Conversely, many sites
(58 sites) are located farther than 10 km from the ma-
jor towns. In this sense, even the cities that are sur-
rounded by large fertile areas such as Perge, As-
pendos and Sillyon, do not have large number of rural
sites in their close vicinities. As can be inferred from
the further analysis and the mapping of the distance
relationship between the rural sites and the cities, it
can be perceived that the urban centres in Pamphylia
are not surrounded by a significant number of rural

sites. In this context, it can be highlighted that the ru-
ral site density is considerably low in the nearest
catchment areas of the urban centres (Fig. 10). Statis-
tically, the number of sites increases with distance
from the major towns, peaks in the areas that can be
reached between two and three hours and starts de-
creasing in the areas that can be reached in 3.5 hours.

The descriptive statistics of the relationship be-
tween the LUC classes and rural sites show that 3.96%
of the sites in the study area are located in the LUC 1
classed areas, 10.89% are in the LUC 2 classed areas,
5.94% are in the LUC 3 classed areas, 16.83% are in the
LUC 4 classed areas, 4.95% are in the LUC 5 classed
areas, 20.79% of sites are in LUC 6 classed areas, and
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36.63% of them are in areas classified as LUC 7. Ac-
cording to the first determinations, the large numbers
of settlements are located in LUC 6 and LUC 7 classed
areas.

The KS test results indicate significant relation-
ships between the site locations, elevation, slope per-
centage, LUC classes, proximity to hydrologic units
and proximity to the reconstructed road network.
| Dmax| values for the cumulative comparison be-
tween the site data and elevation data is 0.21, while
| Dinax | is 0.26 for the slope data, 0.25 for the LUC data,
0.29 for the hydrology data, and 0.31 for the road net-
work data (Table 3). These values are greater than the
critical value d, which is equal to 0.136. Therefore, re-
lying on these results it is possible to claim that the
locational properties of rural sites in the study area
show statistical association between these environ-
mental and anthropogenic factors at regional scale.
On the other hand, as can also be inferred the descrip-
tive statistical information, no significant relationship
could be detected between the site locations and the
cities in terms of geographical proximity between
these variables. | Dmax | value of the comparison of the
rural sites and major towns is 0.099, which is less than
the critical value d. (Table 3).

As a result, the statistical evaluation shows that the
site distribution does not follow a stable pattern in the

study area, and it can be claimed that the site distri-
bution differs from the background data based on cer-
tain factors. In this regard, an interesting fact about
the data distribution deserves attention: the sites do
not tend to cumulate in the alluvial plain of Pam-
phylia, which is fed by major rivers and is represented
by 37.39% of the study area. That is, only 22% of the
sites are located within this fertile area. Interestingly,
on the other hand, 28.28% of the sites are located
above 180 metres. Additionally, when the relation-
ship between the settlement distribution and the
slope percentage is examined, a concrete tendency is
not observed in the region in terms of locational pref-
erences. In this regard, while 49% of the study area is
flat with 0% to 5% slope, only 23% of the sites are in
this area. In connection with this, relying on the asso-
ciation between the LUC data and the site distribution
- contrary to what one would expect - rural sites in
Pamphylia do not show a strong tendency to be in ag-
riculturally favourable areas at regional scale. How-
ever, the spatial analysis has revealed that the number
of rural settlements in the region decreases signifi-
cantly as the number of rural sites decreases as the
distance between the sites and the LUC 1 and LUC 2
classed areas increases. Accordingly, it may be sug-
gested that the settlements in the region are in infer-
tile spots by still being in an effort of locating close to
fertile areas (Fig. 11).

Table 3. Frequency distribution between rural sites and environmnental/anthropogenic factors, and KS test results.

Variable Interval Background Area No. of Sites D value
Percentage

Elevation 0-20 25.07558403 13 0.119442709
20-40 13.57057083 9 0.164239326
40-60 12.32038689 7 0.216736124
60-80 7.942853717 11 0.185053551
80-100 6.333543466 8 0.167580904
100-120 4.607346393 6 0.153048308
120-140 3.708585931 4 0.149730127
140-160 3.1495857 6 0.120619923
160-180 2.79045939 7 0.077817446

>180 20.50108366 28 0
Slope 0-5 49.67911342 23 0.264467902
5-10 18.6098357 23 0.218243027
10-15 8.689531818 15 0.153623193
15-20 6.262801719 10 0.115241109
20-25 4.717965739 14 0.021006625
25-30 3.60590806 2 0.036863686

>30 8.43484354 12 0
LUC 1 9.820700896 4 0.067594764
2 21.14914425 10 0.17704539
3 13.32518337 6 0.249072734
4 8.516707416 17 0.160770421
5 8.47595762 5 0.194509589
6 14.99592502 21 0.130183125
7 19.68215159 36 0.040342298
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Figure 11. Graph showing the proximity relationship
between the rural sites and the fertile areas classified as
land use capacities LUC 1 and LUC 2.

In conclusion, it can be claimed that the rural site
distribution in Pamphylia must have relied on certain
patterns. Also, the field observations conducted in the
study area and the examination of satellite images
have yielded promising results for understanding the
background environmental factors that might have
shaped the rural site distribution in Pamphylia. On
the other hand, it is appropriate to highlight the fact
that only more data, which could mainly be obtained
through fieldwork, will allow us to make more solid
inferences in the future.

5.4. An Enquiry into the Relationship Between
Agricultural Land Division and Locational
Modelling in Pamphylian Countryside

The results of the spatial and statistical analyses
have revealed that the settlements in the region are

concentrated in the areas that are classified as LUC 6
and LUC 7, which are the least suitable land classes
for agriculture. On the other hand, fewer settlements
were found in the fertile areas, which are classified as
LUC 1, LUC 2, and LUC 3. Moreover, the results of
spatial analysis have also revealed that the number of
rural sites in the study area decreases as the distance
increases from the fertile areas classified as LUC1 and
LUC 2 (Fig. 11). As a result, it can be observed that,
numerous rural sites in the study area show a ten-
dency to be in infertile areas, that are, on the other
hand, close to fertile areas. Therefore, the following
rural settlement model formulised for Pamphylia can
be argued: a residential spot located in an infertile
area that can control its surroundings, which are
mainly fertile.

Based on the statistical analysis, another fact draws
attention: rural sites in the region do not show a
strong tendency to be located near major cities. In this
sense, for example, we know that Lyrboton Kome,
which is a large production centre of Perge, is not lo-
cated in the vicinity of this city, although the city is
surrounded by a rather fertile and flat area that is suit-
able for an agricultural-oriented settlement. Although
the reason for the low density of rural settlements in
the alluvial zones of Pamphylia may be due to the de-
struction caused by the modern urbanisation, this sit-
uation may also reflect an intentional division of the
alluvial areas for agricultural use. Due to the arability
of the Pamphylia plain, which is fed by major rivers
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and streams, it may be claimed that agricultural prod-
ucts such as vegetables and fruits - which are less du-
rable for transportation but occupy the essential part
of human diet - might have been produced in this
area. In this context, Von Thiinen's ring model (Thii-
nen, 1826), which has been implemented to the an-
cient countryside in Mainland Greece by Rizakis
(2013), may apply to Pamphylia. Considering this
model, a similar agricultural model may be claimed
for the region. As a matter of fact, alluvial plains,
which are close to the major Pamphylian cities, large
or middle scale water resources, and are suitable for

agriculture, might have been reserved for the cultiva-
tion of agricultural products that are not ideal for long
distance transportation, while products such as
grains, grapes and olives - which are more durable
and require less artificial irrigation - were possibly
cultivated far from the main cities, often in less arable
areas (Fig. 12). In this context, Strabo (XIL. 7. 1) men-
tions the Selgians who cultivate olives on the hills
near Aspendos, which are full of olive trees. This nar-
ration may be attested to the agricultural focus of
hilltop and hillside settlements in Pamphylia and its
surroundings.

==

Central Settlement

Intensive Agriculture (Fruits and vegetables, etc.)

Livestock

Periodical or seasonal agricultural activity (grains, oliculture,
and viticulture)

5. Mainly non-agricultural land

Figure 12. A simplified representation of Thiinen’s ring model adapted for Pamphylia

When the rural sites in Pamphylia are investigated,
two distinctive settlement model draw attention;
these models are hilltop and hillside settlements (ig.
15). In fact, the abundance of hill settlements in the
region, specifically in eastern Pamphylia, even drew
Rott's attention in the early 1900s (Rott, 1908). Addi-
tionally, during his field survey in the territory of
Sillyon, Kiipper (1996) noted that rural sites are lo-
cated on flat-topped hills and on slopes facing to Pam-
phylia plain. The reason for the concentration of rural

settlements on hills might be due to the goal and ef-
fort of taking advantage of terrace agriculture since it
is a productive method for hot climate regions that
experience hot and dry summers. As a matter of fact,
the agricultural model mentioned above may be an
important factor in explaining the density of hill and
hillside settlements in the region. In this regard, the
rural settlements Lyrboton Kome and Kocakepez
Tepe, which are relatively well documented sites by
surface surveys, are good examples of the hilltop set-
tlement model in Pamphylia.
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Figure 13. Map showing land use capacities LUC 1 and LUC 2 classed areas and rural sites (Map by Author).

There are no large water resources, which flow
during all four seasons in the immediate vicinity of
many rural sites in the region. It has been docu-
mented at some of the rural sites that the water re-
quirement in the settlement, at least in the current
state, was provided by cisterns and water reservoirs.
These inferences may justify the spatial analysis re-
sults showing that the rural sites in the study area
tend to concentrate in LUC 6 and LUC 7 classed zones,
which are frequently close to fertile areas classified as
LUC 1 and LUC 2 (Figs 11, 13).

As previously mentioned, numerous rural sites in
the study area are located in the close vicinity of sea-
sonal or potential water resources. Relying on this in-
formation the following inference may be considered:
some rural sites in the region were mainly agricul-
ture-oriented settlements that were possibly inhab-
ited seasonally (Fig. 14).

Figure 14. Map showing some of the settlements in Eastern
Pamphylia that are possibly seasonal and agricultural-
oriented (Map by Author).

Based on the locational tendencies of the rural set-
tlements in Pamphylia, we may argue that the rural
site distribution in the region was mainly shaped by
practical and utilitarian factors that are based mainly
on agricultural practices. Therefore, the majority of
the settlements in the region seem to be agriculture-
oriented. In connection with this argument, it can also

be claimed that the Pamphylian peasant seems to
have made great effort to make significant use of the
bedrock, just like the current examples in Lycia,
which is an additional indicator of utilitarian habita-
tion rural pattern. As a matter of fact, the technique of
carving into bedrock has been frequently reported in
the construction of chamasorion tombs and building
foundations in the rural spots of the region. For exam-
ple, bedrock cutting technique has been well docu-
mented at Lyrboton Kome (Cevik, 1997; Erdogan,
2018) and Kocakepez Tepe (Bilgin, 2021), the region's
relatively well-researched rural settlements. Frequent
occurrence of rock cutting technique in the region
supplements the fact that self-sufficiency was one of
the core elements of Pamphylian countryside and the
technique seems to have been chosen since it relies
mainly on manpower rather than costly construction
activities. As a parallel example, the rock cutting tech-
nique in architecture and tomb production is also fre-
quently documented in Lycia. In this context, recent
surface surveys conducted in Phaselis” territory have
revealed a good example - a farmstead - formed
around a rock. It could be observed that individuals
of this farmstead placed their structures on bedrock
and carved their tombs into the bedrock (Giirel et al.,
2019).

It may also be worth noting that at least some of the
hill settlements in the region might have been
founded based on defensive purposes. However, the
fact that no evidence of fortification has been docu-
mented for the vast majority of settlements in the re-
gion leads to questioning the predominance of a de-
fence-oriented settlement model. In this regard, some
minor sites dating from the fourth century BC to the
fourth century AD are known to have existed in the
flat areas of Pamphylia plain, which are not ideal for
defensive occupation. For example, the remains that
may belong to Masoura (SMM) in central Pamphylia,
the necropolis of Attaleia -possibly Corycus- (Akman
and Tosun, 2011), the remains in Arapsuyu in western
Pamphylia (Spratt and Forbes, 1847; Cevik, 1994),
possibly the rural bath located in western Pamphylia
near the Mediterranean coast (Yener, 2011), and the
workshop near the shore in eastern Pamphylia (Ttirk-
men, 2015), suggest that defence in non-urban areas
was not a priority in Pamphylia plain. Additionally,
it is known that Pamphylia was not exposed to a long-
term menace in antiquity at regional scale. Therefore,
relying on the current evidence, it seems that the re-
gion must have had defensive occupations only in
border areas and possibly on hills near major cities
(Taskiran, 2017). In this regard, although the current
state in Pamphylia reflects the predominance of an
agricultural-oriented settlement model in the region,
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defence, of course, cannot be fully excluded as a loca-
tional factor. In this context, it can be thought that
some settlements located on the borders of the region,
especially in hilly areas, might have been founded
based on defence as the priority. In this sense, alt-
hough individual towers identified in the region, par-
ticularly in Eastern Pamphylia, might have been oc-
cupied as defensive spots, their exact functions are
not clear yet. In fact, there is not one single model for
explaining the functions of singular towers. Therefore,
there is no consensus on the exact functions of the
towers in the Greco-Roman world. In this context, for
example, the examples that can be dated to the Late
Hellenistic Period in Rough Cilicia are claimed to be
watchtowers (Durugoniil, 1998). Numerous towers
on Thasos are identified as shelters and structures
built to protect the local community (Bon, 1930). On
the other hand, it is also possible that the Thasos tow-
ers might have been used for both agricultural and

defensive purposes, depending on the circumstances
(Osborne, 1986). Similar examples on Leukas are
claimed to be examples of civil architecture for pri-
vate use (Morris, 2001). It has been claimed that the
individual towers in Molossia in Epirus are structures
that control the road network and are also functioned
as monuments (Nakas, 2012). However, locational
characteristics of the towers in Pamphylia (Fig. 2) im-
ply that they might also have been used for agricul-
tural purposes. The reason for this is that they are lo-
cated on the slopes that are suitable for terrace agri-
culture, and they face the Pamphylia Plain, rather
than the areas that might have required controlling,
such as the border areas. Even today, local villagers
adopt similar practices to prevent or retard rotting
and spoiling of foods. However, some towers in re-
mote areas might have been used for defence and sur-
veillance at regional scale like similar examples
(Akarca, 1998; Camp, 1991).

e

Figure 15. A selection of hilltop sites from the study area. Top left: Kocatepe in Kizilot (Eastern Pamphylia); top right:
Kargili Tepe in central Pamphylia. Bottom left: Google Earth satellite image of Kocatepe; bottom right: Google Earth
satellite image of Kargili Tepe (Photographs by Author).

Since surface finds constitute the main archaeolog-
ical evidence from the Pamphylian countryside, the
exact functions of the majority of the rural settlements
in the region are not clear. However, the surface data
and current state of archaeological evidence in the re-
gion indicate that a significant portion of the rural set-
tlements in the region must have been small, self-suf-
ficient settlements, which can be referred to as farm-

steads and villas. In this context, Ammianus’ narra-
tion may shed light on the presence of a certain pre-
vailing rural settlement model in the region. Accord-
ing to Ammianus (XXVIL.9.6), when the Isaurarians
came to the region they attacked the villas and
wealthy settlements. Based on this, we may argue that
villas and farmsteads may have been the widespread
settlement model in the region. This argument sup-
ports the hypothesis mentioned in this study. In this
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regard, it is worth drawing attention to Columella's,
Varro's and Cato's narratives on farmsteads and agri-
cultural practices, by keeping in mind the abundance
of hill and hillside settlements in Pamphylia. Colu-
mella’s (I.1) advice is to have a farm on a hill that is
located in an area where climate is healthy, soil is fer-
tile, close to a stream, partially flat, partially east or
south facing slope, where crops can be transported.
He also recommends planting olive trees and vine-
yards in hilly areas. Varro (1.6; 1.13), on the other hand,
is of the opinion that grain is better adapted to flat ar-
eas, while viticulture is more suitable for hills. Addi-
tionally, according to him, if there is no obstacle,
farmsteads should be built on hills. Also, Cato (VI)
states that the most ideal land for olives is a west-fac-
ing and sun-exposed land. Therefore, considering
both the spatial characteristics of the settlements in
the region and the ancient written sources, it can be
thought that the majority of the hill settlements in
Pamphylia might have been farmsteads and they
might have mainly focused on agricultural practices
such as oliculture and viticulture, benefiting from ag-
ricultural terraces as much as possible (Fig. 15). As
mentioned earlier, these settlements reflect a regional
trend of humble and self-sufficient occupations. In
this context, as a similar example, the current research
carried out in Chersoneses of Caria have revealed that
the inner region settlements must have been self-suf-
ficient settlements, highly engaged in terrace agricul-
ture (Oguz-Kirca and Demirciler, 2015).

In Attica, which has a partially rugged terrain, the
modest farmsteads that are engaged in agriculture
and spread throughout the region represent the rural
landscape in the region (Dimakopoulos, 2016). In ad-
dition, a large number of rural settlements, identified
during the surveys carried out in Boeotia between
1978 and 1987, have been identified as small-scale
farmsteads, especially those dated to the Archaic,
Classical and Early Hellenistic Periods (Bintliff and
Snodgrass, 1985; Bintliff, 1991). As such, the settle-
ments exemplified here show parallels with those in
Pamphylia in terms of rural settlement trends and ag-
ricultural patterns. In the Mountainous Cilicia, on the
other hand, it has been determined that olive oil
workshops, which are close to settlements or cities,
tend to be located in hilly areas that are suitable for
terrace agriculture (Aydmoglu, 2008).

Although written evidence for agricultural produc-
tion in Pamphylia is wealk, it is still possible to argue
interpretations relying on the current examples and
generally accepted evidence. Firstly, it should be
pointed out that, considering the climatic conditions
in the region, the main agricultural products culti-
vated in Pamphylia must have included grains, olives
and grapes (Brandt, 1992). Grain must have had an
important place for Pamphylia, both as a nutritional

product and as a commercial commodity. As a matter
of fact, the fact that it is easy to produce, lasts for a
long time, and is rich in calories, brings grain to an
advantageous position, making it privileged in peo-
ple's daily diet. In this context, recent archaeobotani-
cal studies carried out in western Anatolia and central
Anatolia have shown the fundamental role cereal
products played in the daily diet in antiquity (Fuller
et al., 2012; Cakirlar and Marston, 2019). It is known
from Philostratus (VA. 1.15) that grain constituted an
essential part of the Aspendians’ daily diet. Likewise,
an inscription dating to second century AD and doc-
umented within the archaeological context of Arete
Tower in Lyrboton Kome, reveals that bread was con-
sumed by the villagers (Sahin, 1996). Additionally,
Cicero (I1.1.95) states that corn is collected in Pam-
phylia, along with Lycia, Pisidia and Phrygia.Finally,
the relief on a recently discovered sarcophagus in west-
ern Pamphylia, depicting a farmer plowing a field
(Celik, 2019), may attest to grain cultivation.

Evidence for oliculture and viticulture in Pam-
phylia can also be found in written sources. Accord-
ing to Nollé (1993), the earliest evidence on the olicul-
ture in Pamphylia dates to the fourth century BC. In
this period, Pamphylia was possibly sending olive oil
to Scythia (Nollé, 1993). According to Expositio mund.
Gent. (45), Pamphylia was a self-sufficient region that
exported its olive oil to other regions. More written
evidence comes from Perge: an inscription dating to
the first century AD refers to a place called Aronda,
located in the vicinity of Perge, that had numerous
vineyards ($Sahin, 1999). Additionally, it has been re-
ported that wine produced in Coracesium was ex-
ported to Egypt, and numerous amphorae carrying
Coracesium wine were found in Egypt (Arca-Akdogu
etal., 2011).

In conclusion, based on the current evidence it can
be claimed that the rural economy and agricultural
production in Pamphylia must have mainly relied on
oliculture, viticulture and grains. It seems that numer-
ous rural settlements in the region focused on bene-
fiting from arable land as much as possible by also
practicing terrace agriculture frequently. Also, many
hilltop and hillside settlements must have been prac-
ticed oliculture and viticulture.

As a matter of fact, unlike mid-western (Kaptan,
2008) and north-western Anatolia (Jesus, 1978; Per-
nicka, 1987; Pernicka et al. 2003), Pamphylia is not
rich in mineral resources that can be used as a com-
modity. In this sense, according to Expositio mund.
Gent. (45), Pamphylia is a self-sufficient region, which
exports olive oil to other regions. Additionally, as can
be inferred from Strabo’s passage (XIV. 3), Pamphylia
expanded its trade network to Italy and became an ac-
tive actor in the Mediterranean trade from at least the
first century BC onwards. Therefore, it can be claimed
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that agricultural activity in Pamphylia must have
been intense, since it was the main source of commer-
cial activity in the region.

6. CONCLUSION AND DISCUSSION

With this study, the rural sites in Pamphylia are
discussed, and the settlement patterns in the region
are examined relying on the available archaeological
evidence and various major environmental and an-
thropogenic datasets for the first time. The rural site
data, which is the backbone of this study, was ob-
tained from The Committee on Conservation of Cul-
tural Assets in Antalya. This data has also been sup-
plemented with the researched rural settlements in
the region, by reviewing the available literature. As a
result, 99 points could be classified as rural sites
within the study area. These sites are included in and
analysed with the spatial and statistical analyses in
this study.

The environmental and anthropogenic factors,
which are considered effective on the spatial aspects
of Pamphylian countryside, have been investigated
through geographic information systems-based spa-
tial analysis applications performed in Quantum GIS
3.24.0, descriptive statistics, and Kolmogorov-
Smirnov Goodness-of-Fit Tests.

The results of descriptive statistics and Kolmogo-
rov Smirnov tests have indicated that there are loca-
tional associations between the rural sites and the fol-
lowing factors: elevation, slope percentage, proximity
to hydrologic units, proximity to ancient road net-
work and land use capability classes. On the other
hand, no locational association could be detected for
the planar distances between the rural sites and major
Pamphylian towns through the statistical analyses
and the cost surface analysis that supplements the sta-
tistical results.

The outcome of the proximity analyses can be per-
ceived as a promising step in shaping the future work
in the region. In this regard, it should be pointed out
that there is a strong association between the GIS-gen-
erated hydrologic units and the rural sites. Also, it has
been revealed that there is statistically a strong asso-
ciation between the road network and the rural sites.
This result may also be considered to offer supple-
mentary insight into the ancient road network in
Pamphylia, which has produced fragmentary data so
far.

Considering the fact that the predominant portion of
the current archaeological evidence on agricultural ac-
tivity in Pamphylia comes from the rural sites, the ob-
served association between the land use capability
classes and rural site distribution has provided im-
portant insights into the agricultural practices in the re-
gion. In this sense, it has been revealed that there is a
locational pattern between these classes and the rural

site distribution. Contrary to wide acceptance, it has
been observed that the majority of sites in the study
area do not tend to be located in fertile spots, although
they still often tend to be located near fertile areas. In
this study this pattern has been associated with the
possible common settlement model in the study area,
which is represented by self-sufficient and agriculture-
centred settlements and the agricultural practices in
the region’s countryside. In other words, it seems that
the fertile areas and/ or the areas that are close to major
rivers were mainly allocated to agriculture. In this re-
gard, the abundance of hilltop and hillside settlements,
which are located in infertile or partially fertile spots,
correlates the statistical evaluation of the relationship
between the rural site distribution and land use capa-
bility properties in the study area.

The evaluations of ancient sources, the rural land-
scape and researched rural settlements in the region,
site registration reports, satellite images, and spatial
and statistical analyses leads to the inference that
Pamphylia might have harboured numerous modest
settlements that were predominantly self-sufficient.
The majority of these settlements may be classified as
farmsteads or villas. In this context, it has been re-
ported that the majority of settlements have cisterns
that can supply needs to a small population, and the
building remains, and sites do not spread over a large
area in the majority of the settlements. As also re-
vealed by the spatial analysis, it may also be argued
that some of the rural sites were possibly inhabited
seasonally.

It is noteworthy to indicate that the locational
trends may vary from area to area in the region. In
this regard, although the rural locational patterns
highlighted in this study seem reasonable to accept,
future fieldworks that will be carried out in the re-
gion’s countryside will likely allow us to obtain more
evidence on locational trends, the patterns behind the
agricultural production, and in particular the func-
tional properties of settlements. Thus, it will be possi-
ble to test the hypotheses put forward in this study
with new data. In this context, this study endeavours
to provide a basis for future studies. In addition to
this, future fieldwork also has the potential for
providing more textual evidence. Thus, it can be ex-
pected to expand our knowledge on the expansion of
urban centres in Pamphylia and cultural organisa-
tional aspects of Pamphylian countryside. In this con-
text, although Pamphylian countryside seems to have
mainly consisted of small-scale rural occupations, the
well documented rural organisations such as dikomia,
trikomia (Schuler, 1998), or even pentakomia (Bean,
1986; Hild, 2004) may have been experienced in some
areas in Pamphylia as well. As a result, similar
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and/or a complex rural organisation, which can be re-
vealed by further research, may be expected for Pam-
phylia.

Future research and fieldwork, which may benefit
from geoarchaeology and archaeogeophysics (Liritzis
et al., 2022) are required also for understanding and

shedding light on the possible terrestrial and hydro-
logical changes that might have been other determi-
nants in shaping the past human activity in the study
area. Thus, the observed rural settlement patterns and
site distribution in Pamphylia can be explained more
elaborately.
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