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ABSTRACT 
 
 
 
 
Different types of building stones have been macroscopically and petrographically 
characterized at the Hellenistic-Roman city of Sagalassos (SW Turkey). The natural 
building stones include limestone, conglomerate, breccia, marble, travertine, granite and 
sand- to siltstone of different qualities. The provenance of most of the building stones 
may be related to local lithological units, both in the immediate area of the city and on 
its territory. Also, some stone types were clearly imported from considerable distance. 
Throughout the history of the city, local beige and pink good quality limestone 
remained the most important building stone. Both the high quality white limestone from 
the territory of the city and the marbles imported from a distance of 250 km, represent 
only a small fraction of the total amount of building stones used.  
 
The quarries around Sagalassos can be grouped according to their location, geology, 
morphology and production evidence into on-site, peripheral and regional quarries. 
Although the nature of the quarry evidence at Sagalassos does not allow the 
reconstruction of an exact chronological sequence, a tentative chronology can be 
proposed. The first building stones of Sagalassos were quarried at the site proper. The 
quarrying of the local bedrock can be traced to the middle Hellenistic period. The 
limestone from the Lycean nappe near monumental Sagalassos remains to be extracted 
throughout the Julio-Claudian and Hadrianic to Severan period. The unique limestone of 
the Sarıkaya quarry seems to have been used only in late Hellenistic buildings. This 
indicates that this quarry may have been one of the main suppliers of building stones 
during this period. The local pink limestone was only identified in the Ağlasun Dağları 
quarry. Although the quarry cannot be dated with certainty, the petrographic and 
geochemical data indicate that this quarry was at least contemporary to the Sarıkaya 
quarry, and was still supplying building stone to Sagalassos during the first and second 
centuries AD. Some of the beige and possibly pink limestone used at Sagalassos was 
likely imported from the Lycean nappes in the south-western territory of the town, along 
a high quality white limestone. This import can be considered a trend from the Trajanic 
period (98-117 AD) onwards. 
 
A keyword for the quarrying of limestone in the city area seems to be proximity. In the 
immediate vicinity of important stone consuming activities, there are quarries which in 
size fit the necessary volumes in question. This view is also supported by the integration 
of possible quarries in buildings. Another interesting aspect of the quarries is the lack of 
well organised quarries and systematic channelling typical of the Greek and Roman 
Periods. This relates to the stone quality, as the abundance of natural fractures in the 
limestone deposits forced the quarrymen to follow the natural features as best as they 
could. 
 
Sagalassos is an important case study concerning the use of predominantly local stone 
for large building activities in Antiquity. The selective exploitation of usable local stone 
in a natural landscape differs from other case studies in the QuarryScapes project, which 
contain huge ancient "industrial" quarry landscapes, which significantly reshaped the 



natural landscape. Thus, at Sagalassos, we are not confronted with an industrial "quarry 
landscape" but more with "quarries in the landscape" which are difficult to visualise. 
However, it must be clear that this makes this quarry landscape absolutely not of a more 
limited significance. The quarries presented here are an integral part of the cultural 
landscape of the monumental purpose they served and are imperative in telling the 
integrated story of a region or town. When the quarries of the city of Sagalassos are 
seen as an integral part of the monumental town, their conservation and protection 
become evident and their significance can be clearly demonstrated to the public. At 
Sagalassos, guided tours already offered to visitors during the excavation season, can 
include a presentation of the quarries in relation to the city, opening up this information 
to a lay audience and raising the awareness of their significance.  
 
The greatest risk for the quarries at Sagalassos lies in natural weathering and, more 
importantly, in not being physically identified as ancient quarry sites and thus of value. 
Moreover, in the recognition of a site as an archaeological site, as a cultural resource 
and more importantly as a part of the local cultural heritage, lies a key aspect to the 
conservation and promotion of such sites. Local inhabitants may be the natural and most 
evident custodians of their own cultural heritage when engaged in the history and story 
of their own town, region or general heritage. Engaging quarries in the “common 
heritage awareness” of local inhabitants can significantly enhance the protection and 
promotion of quarry landscapes.
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Background 
 
Starting 1985, ancient Sagalassos in Pisidia (SW Turkey; Figure 1) has been the focus 
of an interdisciplinary research project coordinated by the Katholieke Universiteit 
Leuven (Waelkens et al., 1997a). In its ancient context, the town may have been 
restricted to the level of a regional pole of attraction. Yet, the systematic and 
interdisciplinary reconstruction of the ecology and economy of the site and its territory 
has elevated our understanding of the settlement and its inhabitants beyond the 
traditional aspects of research of classical archaeology in Asia Minor (Waelkens et al., 
1999). Apart from exploiting the obvious resources such as agriculture and forestry, the 
extensive territory of Sagalassos offered a rich variety in mineral resources, among 
which natural building materials (Degryse et al. 2003a, 2006a), clays (Degryse et al., 
2003b) and iron ores (Degryse et al., 2003c and 2007). The survey of the eastern part of 
Sagalassos in 1987 revealed the presence of an artisanal quarter (Mitchell and 
Waelkens, 1988). The so-called potters' quarter comprises an area of about six hectares, 
littered with ceramic waste products (Mitchell and Waelkens, 1988). In the eastern 
Mediterranean, this quarter may be one of the few artisanal quarters still accessible for 
modern research (Poblome et al., 2001). An archaeometrical program was initiated with 
the aim of fingerprinting the local ceramic production and reconstructing the production 
technology (Degryse et al., 2003b). Likewise, the local production of iron (Degryse et 
al., 2007) and glass (Degryse et al., 2005 and 2006b) was studied, next to the use of 
local building stones in monumental structures (Degryse et al., 2003a). The 
interdisciplinary approach towards the reconstruction of the social structure and the 
ecology of the town and its territory and the economic exploitation of the available 
resources had drastically improved the understanding of the everyday life of its 
inhabitants. The interest for and research into local stone extraction and more 
specifically local quarries, however, had remained limited. 
 

History of Sagalassos 
 
Sagalassos appears in the historical record in 333 B.C., when the town and the region of 
Pisidia were conquered by Alexander the Great. Pisidia witnessed a sequence of 
Hellenistic kings, from Antigonos Monopthalmos (321-301 B.C.), to Lysimachos of 
Thrace (301-281 B.C.), the Seleucids of Syria (281-189 B.C.) and the Attalids of 
Pergamon (189-133 B.C.). After the latter bequeathed their kingdom to Rome, the 
region of Pisidia was joined to the Republican province of Asia and later Cilicia. In 48/7 
B.C., Sagalassos once more belonged to Asia, until the northern part of the Pisidia was 
donated by M. Antonius to the Galatian Amyntas, a client-king of Rome, in 39 B.C. 
Upon Amyntas’ death in 25 B.C., Rome decided to incorporate the region into its 
empire once and for all. The pax Romana introduced by the soldiers of Augustus would 
last for centuries. In the third century, the engagement of Pisidia and Pamphylia in the 
military campaigning in the East may even have swept another wave of romanization 
through these strategically located parts of southwestern Asia Minor. Around 400 A.D., 
Sagalassos, unfortified since Hellenistic times, felt the need to fortify its civic center, 
most probably against Isaurian and Gothic bands. Although the town seems to have 
remained relatively rich under these conditions, the prosperity of the town would be 
shattered by an early sixth century A.D. earthquake. Afterwards, the settlement may 
have been reduced more or less to the status of a village. The site was largely 
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abandoned after the middle of the seventh century A.D., when a sequel of epidemics, 
Arab raids and another major earthquake took its toll (Waelkens, 2002; Mitchell, 1999 
and 2000). 
 
Until recently, archaeological or historical interest in the towns of Pisidia was limited. 
After an exemplary survey of the urban remains within the region by K. Lanckoronski 
in 1884-85, no more studies of the region were undertaken until the Pisidia Project 
about a century later, at first co-directed at Sagalassos by S. Mitchell and M. Waelkens. 
From 1986 onwards, Waelkens concentrated all efforts on the ancient town of 
Sagalassos. In 1990, he initiated a large-scale interdisciplinary research project in the 
town, and in 1993 extended it to its territory (Waelkens et al., 1997a).  
 

Quarry research at Sagalassos 
 
Ancient south-western Turkey has always been an area of magnificent white limestone, 
which was not only extensively used in the local architecture, but was also exported 
(Ward-Perkins, 1980; Greenhalgh, 1987; Waelkens et al., 2002). An honorific 
inscription mentioning the 'local marble of Sagalassos' shows how closely the polished 
limestone of the area resembles marble (Waelkens et al., 1997a; Greenhalgh, 1987): “... 
Concerning this monument, if it wrongly impresses to be executed in Phrygian stone, it 
misleads you. The stone originates locally”. In this context, 'Phrygian stone' can only 
mean marble from ancient Docimeion (near modern Afyon, 250 km north of 
Sagalassos). It should not be forgotten, however, that for the ancients every stone that 
could receive a high polish was a 'marble' (Peacock, 1994; Waelkens, 1994). Although 
Greenhalgh (1987) mentions the polishing qualities of the local limestone, concerning 
the existence of local marble around Sagalassos, she concludes “whether or not this is 
true is uncertain, as the stone has not been identified”. It is clear that some confusion 
exists between the geological definition of 'marble' and the ancient use of the term 
'marble'. Also the identification by Fleischer (1979) of the building stones of the 
northwest Heroon at Sagalassos as being marble, shows how well the high quality 
limestones of Sagalassos resemble this most precious of stones.  
 
The existence of quarries in the neighbourhood of Sagalassos had already been attested 
before, but a detailed study was never executed. In his account of the monuments of 
Sagalassos, Lanckoronski (1893) only mentions the use of limestone for the 
construction of the temple for the Emperor Antoninus Pius, as well as the fact that the 
theatre of the city was partly built on the bedrock that furnished its building blocks. Of 
the other eighteenth to twentieth century AD visitors of the city, none seem to have 
spent any time in the quarries of Sagalassos. Greenhalgh (1987) briefly discusses the 
stone building materials and mentions the existence of large limestone quarries in the 
vicinity of Kremna and Sagalassos. 
 
Only recently the quarries of Sagalassos have attracted more interest. From the start of 
the Sagalassos Archaeological Research Project, geologists have accompanied 
archaeologists in the field. A preliminary study of the building stones at Sagalassos did 
not include the quarries (Viaene et al., 1993). In the context of an extensive survey of 
the territory of the city during 1994 and 1995 the remains of two large ancient quarries 
were recorded (Waelkens et al., 1997b). A small scale survey of the quarries on the site 
and in the immediate neighbourhood of the city was carried out from 1998 to 2002 
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(Loots, 2001). After the preliminary study by Viaene et al. (1993), giving a first 
petrographical and geochemical overview of the building stones used at the site of 
Sagalassos, all the building stones occurring in the city were studied and inventoried, 
together with the stone material from the quarries identified on the territory. A 
macroscopical description and a lithological-facies analysis of the natural stone in the 
territory of the ancient city have been published by Degryse et al. (2008 a) and Muchez 
et al. (2008). The results of the study of the building stones at Sagalassos (Degryse et 
al., 2003a) was then compared with the former two studies, resulting in the provenance 
determination of the building stones. 
 

Objectives 
 
The purpose of the present quarry surveys was to relate the quarrying of local stone in 
the territory to building projects in Sagalassos. This study is integrated as Work Package 
3 in the QuarryScapes project (Conservation of ancient stone quarry landscapes in the 
Eastern Mediterranean). The important research questions were to characterize the 
quarries according to the significance of the individual quarries and their role in the 
development of the city, the recognition of workshops and other quarry related features, 
a more detailed investigation of the geological features of the individual quarries and 
questioning the relationship between volumes quarried and volumes used. In effect, 
WP3 explores the potential of contextualising a well-known quarry landscape from site 
investigation, via production and consumption patterns to conservation and promotion. 
The main objectives are to compile a complete overview of the Sagalassos quarry 
landscape regarding site characterisation, production and consumption patterns and 
potential risks and to explore the quarry landscape as being a part of the extended "town 
landscape" of Sagalassos in order to discuss the consequences for conservation and 
promotion to the general public 
 

The survey team 
 
Surveys were carried out between 2005 and 2007. Team members were: 
 
• prof. Patrick Degryse – geologist, archaeometrist of the section Geology of the 

Katholieke Universiteit Leuven, Belgium. Leader of QuarryScapes Work Package 3. 
• mr. Tom Heldal – geologist of the Geological Survey of Norway, NGU. 

QuarryScapes project co-ordinator.  
• dr. Elizabeth Bloxam – archaeologist of the Institute of Archaeology at University 

College London, United Kingdom. Leader of QuarryScapes Work Package 4. 
• dr. Per Storemyr - conservation scientist of the Geological Survey of Norway, NGU. 

Leader of QuarryScapes Work Packages 5 and 8. 
 
Support in archaeological surveying was given by dr. Hannelore Vanhaverbeke 
(archaeologist, Katholieke Universiteit Leuven) and her team. Dating of ceramics was 
done by prof. Jeroen Poblome (archaeologist, Katholieke Universiteit Leuven) and his 
team. Laboratory analysis were executed in co-operation with prof. Philippe Muchez 
(geologist, Katholieke Universiteit Leuven). The excavation and survey campaigns at 
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Sagalassos were led by prof. Marc Waelkens (archaeologist, director of the Sagalassos 
Archaeological Research Project, Katholieke Universiteit Leuven). 
 

Methodology 
 
Quarries have been mapped in detail using GPS and satellite photo. Distinction is made 
between quarry areas, defined as confined areas where the rock faces display multiple 
evidence of extraction, and it is assumed that they constitute the main local sources for 
stone within the city, and smaller, single extractions. These are either trial quarries or 
very small extractions of one or few objects. Furthermore, areas where subsurface 
quarries covered by scree deposits or buildings may exist, are also marked.  
 
The provenance determination of archaeological materials is an essential part of 
archaeometry. While the origin of marble and other precious stone is intensely studied, 
especially from the Mediterranean (e.g. Herz and Waelkens, 1988; Waelkens et al., 
1992; Maniatis et al., 1995; Herrmann et al., 2002; Lazzarini, 2002), all too often 
limestone quarries and building materials are not taken into consideration. However, 
microfacies analysis of this type of stone has great potential in differentiating and 
provenancing local, regional or imported origins (Flügel and Flügel, 1997a and b). 
 
A selection of building stones and quarries was sampled. First, a macroscopical study 
classified the building stones into categories or types based on mineralogy, colour and 
the presence of fractures, veins and stylolites. A complementary petrographical study 
was carried out for samples of each category and microfacies types were identified. 
Based on this macroscopical and petrographical study, main- and sub-types of building 
stones could be defined. Finally, these results were compared to the results obtained 
from macroscopical, petrographical and geochemical analysis of quarries from the 
territory of the ancient city (e.g. Degryse et al., 2006, 2008b and in press). 
 
Thin section petrography was performed and facies were described according to Flügel 
(1982 and 2004). Examples of thin sections and facies descriptions are shown in Figure 
2. The texture of the limestone indicates the depositional environment especially if 
sedimentation occurred below (mud- and wackestone texture), around (wacke- to 
packstone texture) or above wave base (pack- to grainstone texture). The biota can 
reflect sedimentation in an open marine environment (crinoids, bivalves, gastropods, 
corals, foraminifers…), a restricted (lagoonal) environment (calcispheres, ostracods…) 
or a deeper shelf to basinal setting (radiolaria, sponge spicules…).  
 
Stable isotope analysis for oxygen and carbon were carried out at the University of 
Erlangen (dr. M. Joachimski). The samples were reacted with 100% phosphoric acid at 
75°C in an online carbonate preparation line (Carbo Kiel single sample bath) connected 
to a Finnigan Mat 252 mass spectrometer. Isotope data are expressed as per mil (‰) 
deviation from the Vienna Pee Dee Belemnite (VPDB) standard. Reproducibility was 
checked by replicate analysis of laboratory standards and is better than 0.02‰ for δ13C 
(1σ) and 0.03‰ for δ18O (1σ). 
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Figure 1: Location of the territory of Sagalassos (rectangle in bold) in SW Turkey. 
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Figure 2. Example of thin sections and facies descriptions a) beige limestone from the 
Doric temple, a radiolarian mudstone, from a deep shelf to basinal setting b) pink 
limestone from the temple for Antoninus Pius, a bioclastic packstone with crinoids (A), 
shell fragments (B) and foraminifera (C), deposited in an open marine environment 
around wave base c) beige limestone from the nymphaeum on the upper agora, a 
bioclastic wackestone with crinoids (A) and shell fragments (B), originating from an 
open marine depositional environment below wave base. 
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Geomorphology and Climate 
 
The territory of Sagalassos is situated in the SSW-NNE mountain ranges of the Western 
Taurus. Altitudes on the territory vary between ~800 m and ~2000 m a.s.l. An oro-
mediterranean climate with a subhumid and cold to very cold character prevails, 
characterised by a short, warm and dry summer and a cold winter with pronounced 
precipitation (Paulissen et al., 1993). Mean annual temperature and precipitation are 
10.7 °C and 844.2 mm for Ağlasun (1150 m a.s.l.). Sagalassos and its surroundings are 
located in the oro-mediterranean vegetation zone (van Zeist et al., 1975). This 
vegetation belt is subdivided into two units. The lower unit present between 800 and 
1200 m is characterised by conifer forests of Pinus brutia, maquis and woodland of 
deciduous oak trees. The natural vegetation of the upper unit between 1200 and 2000 m 
is often deforested and degraded and is characterised by Cedrus libani, Pinus nigra and 
Abies cilicica.  
 
The geomorphology and topography of the territory of Sagalassos (Figure 3) were 
described in detail in the context of the intense archaeological surveys by Waelkens et 
al. (1997a) for the central and eastern part of the territory and by Waelkens et al. 
(2000c) for the western part of the territory. The geomorphology of the territory is 
strongly related to its geological strucure. The westernmost part of the territory is the 
plain of Burdur. Lake Burdur (854 m a.s.l.) fills the largest part of this plain. It is part of 
a graben structure between two southwest-northeast running faults. The Düğer plain, 
located south of the lake, has a complex morphology and is composed of lacustrine 
sediments from the Burdur lake and fluvial sediments, deposited as alluvial fans or 
lacustrine deltas (Kazanci and Erol, 1987). Lake Burdur and the surrounding plains are 
separated by a pronounced scarp from an undulating plateau of eroded marls. Here, a 
complex badland morphology was developed. In the southwest of the territory two 
NNE-SSW mountain ridges occur. These limestone massifs are an important barrier and 
form a valuable source of water. An elongated north-south orientated plateau at an 
elevation of ca.1200 m a.s.l., the Çineovası, separates these ridges from a rolling 
topography of bare limestone hills and mountain valleys to the east. North of the village 
of Ağlasun, the allochthonous limestone forms a cuesta at an elevation of ca. 2000 m 
a.s.l., ending in the Akdağ mountain (2271 m a.s.l.). It is near this cuesta front that 
Sagalassos was built. The Ağlasun Çayı flows south of this cuesta in a valley bordered 
by flysch deposits. A rolling topography with gentle and convex slopes characterises the 
flysch landscape. Downstream, near the village of Dereköy, the Ağlasun Çayı cuts 
through the limestone of the Bey Dağları Massif and flows into the north-south 
orientated Isparta Çayı, that forms the eastern boundary of the territory. Surrounded by 
limestone hills of the Bey Dağları Massif, two large plains formed, i.e. the plain of 
Çanaklı and the plain near Çeltiktçi and Bağsaray.  
 

Tectonic setting and geology 
 
Sagalassos is geologically located in the Isparta Angle (Robertson, 1993). Rock types 
and associated structures within this area indicate a progressive evolution from 
continental rifting and passive margin development to ocean basin formation during the 
Triassic to the late Cretaceous (Dilek and Rowland, 1993). Regional compression began 
in the latest Cretaceous and led to subduction-accretion. The Antalya nappes were 
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emplaced towards the north onto the Bey Dağları carbonate platform in the latest 
Cretaceous to Palaeocene. In the late Eocene, this platform was overthrusted from the 
northeast by the Beyşehir-Hoyran-Hadım nappes. Finally, the Lycean nappes were 
emplaced onto the Bey Dağları platform from the northwest during the late Miocene. 
Sagalassos is situated in the frontal area of the Lycean nappes, on the western flank of 
the Isparta Angle (Degryse et al. 2008a; Muchez et al. 2008). A geological map of the 
area of Sagalassos is shown in Figure 4.  
 
The rocks in the area can be subdivided into two main groups: the autochthonous and 
allochthonous group. The autochthonous group consists of a Palaeozoic basement 
overlain by Mesozoic carbonates and siliciclastics, Cenozoic flysch and by Quaternary 
volcanic tuffs, lake and river sediments. The allochthonous group has thrusted from the 
north over the autochthonous rocks. Sagalassos is underlain and flanked to the north by 
the Lycean nappes, consisting of an ophiolitic mélange and platform carbonates 
(Poisson, 1977; Degryse et al., 2008a; Muchez et al., 2008).  
 
The autochthonous Bey Dağları massif is composed of Middle Jurassic to Cenomanian 
platform carbonates (Poisson et al., 1984; Robertson, 1993). During the late Cretaceous, 
deep-water pelagic carbonates were deposited, reflecting an important subsidence 
during this period (Dilek and Rowland, 1993). The Palaeocene is characterized by 
olistostrome deposits (Poisson, 1977), related to the emplacement of the Antalya 
Complex, which thrusted from the south. These deposits are overlain by early Eocene 
pelagic shales and limestones and neritic limestones of Lutetian age (Poisson, 1977). 
During the Oligocene, no sedimentation took place. Transgressive carbonates of 
Aquitanian age (earliest Miocene) formed due to flexural bending in the foreland basin 
of the Lycean nappes. During the main phase of this thrust emplacement, thick flysch 
sequences (Burdigalian) formed.  
 
Volcanic tuffs of Tertiary (dated between 4.2 and 3.8 Ma; Poisson, 1977) and likely 
Quaternary age (Ota and Dincel, 1975), present in the city, are well exposed at Gölçük 
to the north of the area studied. The volcanics of Gölçük are alcalic Na- and K-rich and 
related to a post-orogenic extensional phase. The valleys south of Sagalassos are filled 
with Quaternary lake sediments and some river sediments (Degryse et al., 2008a). 
Quaternary cool-water travertine deposits are well exposed in the valley of Başköy 
(Waelkens et al., 1999; Vermoere et al., 1999; Schroyen et al., 2000).  
 
The stratigraphy of the Lycean nappes (allochthonous group) is poorly constrained due 
to its intense disturbance, caused by the polyphase tectonic emplacement (Poisson et al., 
1984). In general two main units can be distinguished: an ophiolitic mélange and 
platform carbonates (Degryse et al. 2008a; Muchez et al. 2008). The ophiolitic mélange 
is composed of a chaotic arrangement of ophiolitic, intrusive and extrusive rocks and 
radiolarites of Senomian age. The ophiolitic material is characterized by serpentinite, 
harzburgite, dunite and multiple gabbro dykes. Shallow-water limestones are 
incorporated in this mélange. According to Poisson (1977), the platform carbonates 
belong to the Domuz Dağ unit, with rocks of Permian to Palaeocene age. 
 
The platform carbonates around the city of Sagalassos consists of six major lithological 
units, described by Muchez et al. (2003, 2008). In some of these units (A and F), 
quarries were opened around the monumental centre of Sagalassos. The massif beige 
limestone (unit A) is mainly characterized by bioclastic wackestones with crinoids, 
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foraminifers, bivalves, calpionellids, ostracods, gastropods, sponge spicules, rudist 
fragments, pellets, micritized grains and clasts. The beige limestone with white chert 
nodules (unit B) consists of a bioclastic wackestone with abundant radiolaria, sponge 
spicules, bivalves and occasional gastropods. The thin-bedded, red limestone (unit C) is 
a bioclastic wackestone with radiolaria, sponge spicules, bivalves and pellets. A thick, 
intercalated beige limestone bed is composed of an oolitic grainstone with crinoids, 
foraminifers, algae, bivalves, lithoclasts, coated and micritized grains and likely 
represent a sediment gravity flow deposit. The massif beige limestone with white chert 
(unit D) is made up of bioclastic wackestones and peloidal packstones. The allochems 
are pellets, radiolaria, sponge spicules, bivalves, foraminifers, crinoids and 
calpionellids. The overlying beds (unit E) are composed of coarse-grained dolomites 
and partly dolomitised limestone beds. These limestones consist of peloidal pack- to 
grainstones. The upper massif beige to pink limestone (unit F) is characterized by 
bioclastic mud-, wacke- and packstones with pellets, micritized grains, clasts, bivalves, 
foraminifers, algae, crinoids, radiolaria and sponge spicules. The depositional 
environment of units A and D is that of an open marine environment below wave base. 
Units B and C represent a deep shelf to basinal setting. The pack- to grainstones of unit 
E formed in a marine environment above wave base. Unit F reflects an open marine 
depositional environment varying around wave base. The stable isotopic composition of 
the Lycean nappe limestone sequence (Figure 5) facing the city shows a relatively 
narrow range (Muchez et al., 2008). δ13C values are between 1.5‰ and 3.6‰ VPDB 
and the δ18O values between -4.1‰ and -0.2‰ VPDB (n = 34). 
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Figure 3. Geomorphological setting of the territory of Sagalassos. 
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Figure 4. Geological map of the Sagalassos area. 
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Figure 5. Plot of the oxygen and carbon isotopic composition of the stable isotopic 
compositions of Unit A and Unit F of the Lycean limestone near the monumental centre 
of Sagalassos (Muchez et al., 2003). 
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Building technology 
 
The building technology at Sagalassos, both during the Hellenistic and the Roman 
period, did not differ much from the generally known practice as outlined by Martin 
(1965) and Orlandos (1968). Similar techniques can be found throughout Asia Minor 
and elsewhere in the Greek world. A map of Sagalassos with the main buildings studied 
is given in Figure 6. 
 

Dry rubble masonry 
 
Dry rubble walls consist of unworked larger or smaller field stones placed on top of 
each other without the use of a bonding agent. When using larger stones, such walls 
often resemble very roughly built polygonal masonry, in which the extremities of the 
stones may have been chopped off. Characteristic for rubble masonry is that the joints 
of the stones do not correspond to each-other, the holes between them being filled with 
smaller field stones. At Sagalassos, large dry rubble walls seem to have been limited to 
the Hellenistic period, and then seem mainly to have been used in the city’s 
fortifications (Loots, 2001). No similar walls have been documented for the imperial 
period. Field stones have mainly been used with mortar as a bonding agent (mortared 
rubble masonry). 
 

Mortared rubble and brick masonry (Figure 7) 
 
Different terms are used for different parts of the masonry types that occur in the 
following descriptions. ‘Brick masonry’ (or walls) refers to masonry applying 
exclusively mortared bricks. ‘Mortared rubble and brick masonry’ (or walls) refers to 
walls with a mixed construction in which mortared rubble is interspersed by levelling 
courses of brick (opus mixtum). Mortared rubble and brick masonry is the most 
important building style at Sagalassos, found ubiquitously, with as most important sites 
the shops east of the lower agora (site LA), the lower nymphaeum on the lower agora 
(site LA), the Neon library (site L), the interior (vault, rooms, floor, caldarium, 
hypocaust) of the bath building (sites RB1, RB2 and RB3), the area west of the Neon 
library (site LW), the Domestic Area complex (sites DA1 and DA2), the basilica in the 
bouleuterion courtyard (site B1), the area to the west of the upper agora (sites B1 and 
B3) and the area to the east of the Doric temple (site DT), all described in Loots (2001). 
For this building purpose, field stones can be used, or waste from quarrying larger 
ashlars (cf. infra). It is unlikely that stone was quarried specifically for the purpose of 
rubble wall construction. More importantly, for the production of brick, large amounts 
of clays were needed, quarried in the vicinity of Sagalassos (Degryse et al., 2003b) 
 

Ashlar masonry (Figure 8) 
 
The main categories of ashlar masonry are polygonal, trapezoidal and rectangular 
masonry, of which the latter two can be further divided in three subcategories, i.e. 
irregular, pseudo-isodomic and isodomic. Pseudo-isodomic masonry consists of courses 



  17

of alternating heights, in isodomic masonry the stone courses all have the same height. 
The occurrence of the different masonry types follow up more or less chronologically 
(Scranton, 1941), but the contemporary use of different types means that masonry styles 
can only give a rough indication of the time period during which they were used. 
Polygonal masonry can be considered the earliest form of ashlar masonry and in its 
simplest form, i.e. without carefully worked edges, constitutes an intermediate step 
between rubble masonry and ashlar masonry (Martin, 1965). The investment of energy 
in constructing with polygonal masonry is considerable, as each block had to be carved 
on the work floor according to the shape of the blocks surrounding it. The introduction 
of trapezoidal masonry, of which the top and bottom bed ordinarily lay in a horizontal 
plane, allowed a more economical approach to wall construction, but still necessitated 
the in situ carving of at least the small sides of the blocks, which had to be fitted 
together individually (Scranton, 1941; Martin, 1965). This was overcome by using 
strictly rectangular blocks that could largely be prepared in the quarry proper. The use 
of more or less standardized building blocks that only had to be marginally dressed on 
the construction site, made wall construction a rapid and very systematic process 
(Scranton, 1941). Two main types of ashlar masonry have been identified at Sagalassos, 
irregular trapezoidal and pseudo-isodomic (Table 1).  
 
At Sagalassos, the west wall of the late Hellenistic bouleuterion, the back walls of the 
porticoes of the late Hellenistic fountain house the and the south terrace wall of the 
Doric temple and the west terrace wall of the temple of Apollo Klarios (both dated to 
the late Hellenistic to early Augustan period) consist of irregular trapezoidal masonry. 
However, the most popular type of wall masonry both in the Hellenistic and imperial 
period was the pseudo-isodomic masonry. Lawrence (1973) mentions a prevalence of 
this type of masonry in Asia Minor during the Hellenistic period from ca. 175 BC. The 
almost exclusive appearance of pseudo-isodomic masonry in the imperial Sagalassian 
architecture may indicate a continuation of the local Hellenistic ashlar masonry tradition 
(compare Vann, 1976; Waelkens, 1989). Pseudo-isodomic masonry can be found in the 
early Hellenistic market building on the upper agora, the late Hellenistic bouleuterion, 
city wall and Doric temple, the late Hellenistic or Augustan portico on the lower agora, 
the Augustan temple of Apollo Klarios, Northeast Building and Northwest Heroon, the 
Hadrianic Dionysos temple, the temple for Antoninus Pius, the Trajanic monument of 
Claudia Severa, the facade of the second century AD bath building and the late second 
century AD theatre (all described in Loots, 2001). At Sagalassos no clear chronology 
can be discerned for the different wall masonry styles. Trapezoidal masonry seems to 
have been limited to the Hellenistic and possibly Augustan period, but most buildings, 
both Hellenistic and Roman imperial ones were built in a regular or irregular pseudo-
isodomic masonry. Isodomic masonry has not been identified at Sagalassos until now.  
 
An estimate of the amount of stone (ashlars) used in monumental architecture was made 
on the basis of plans for a number of buildings and streets. It needs to be made clear that 
only few buildings were measured in this way up to now. As a first result, it can be said 
that the amount of ashlars used in the Heroon comes to 170 m³, the Bouleterion 
constitutes 280 m³ of stone, the Antoninus Pius temple 500 m³, the pavement of the 
upper agora 700 m³, the pavement of the lower agora 250 m³, the back wall of the west 
portico of the lower agora 50 m³ and the pavement of the colonnaded street 600 m³. 
Though many smaller buildings and a large construction as the theatre have not been 
taken into account, it seems that paving and agorae constitute a larger investment in 
terms of volume of stone extracted than the monumental architecture. It can also be 
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taken into account that many structures in the city only have a façade of ashlars, and 
were for the most part constructed with tile or concrete (opus caementicium). Also, 
many building are constructed with mortared rubble walls instead of ashlars. Though 
very speculative, one could suggest that the amount of ashlars needed for entire 
monumental Sagalassos would not exceed 10.000 m³ of ashlars, but is likely to be as 
low as 5000 m3.  
 

Spolia 
 
The occurrence of spolia, i.e. the secondary use of earlier building elements, has been 
documented throughout the Classical and Hellenistic Greek periods (Deichmann, 1975). 
At Sagalassos, spolia can be identified in the Hellenistic market building, the late 
Hellenistic bouleterion, city wall, fountain house and Doric temple, the Northeast 
Building, the temple of Apollo Klarios, the Tiberian gateway on the lower agora, the 
South Gate, the west portico of the lower agora, the odeion, the bath building, the 
nymphaeum on the upper agora, the lower nymphaeum on the lower agora, the late 
Roman city wall and basilica E1, all described in Loots (2001). The use of spolia in the 
ashlar architecture at Sagalassos was clearly not limited to the late Roman and early 
Byzantine period. The presence of smooth rectangular ashlars in the late Hellenistic 
south terrace wall of the Doric temple offers tangible evidence of the reuse of building 
blocks in an early phase of the development of the monumental city. However, spolia 
must have been easily obtainable in the city from the second century AD onwards. The 
different building programs carried out in the city not only were responsible for the 
construction of several monuments, but also for the dismantling of several others. The 
reuse of their blocks formed a cheap way of obtaining building stone. While during the 
middle imperial period spolia seem to have played only a minor role in rebuilding and 
repairs, from the fourth century AD they become the only raw material for monumental 
ashlar building. In late Antiquity, the Christian elite will have considered the obsolete 
temple complexes in the city an ideal source of cheap building materials (Deichmann, 
1975). 
 

Monumental building programmes 
 
Only few buildings at Sagalassos can be attributed to the Hellenistic period. The early 
Hellenistic market building on the upper agora, the early to middle Hellenistic outer 
defences, the probably late Hellenistic city wall, the late Hellenistic bouleterion, Doric 
temple and fountain house, all served a communal purpose and may therefore have been 
financed by the city proper. For the imperial period, three periods of extensive building 
activities can be identified (Table 2). These are the Julio-Claudian period (Augustus to 
Claudius), the Flavian (?) and Trajanic period and the period from Hadrian to the 
Severi. The gap in building activity between the Julio-Claudian and the Trajanic periods 
may possibly be due to an earthquake, which may have caused repairs to the 
infrastructure and domestic quarters of the city to become more urgent than repairing or 
constructing public monuments (Sintubin et al., 2003; Waelkens et al., 2000b).  
 
The construction of eleven monuments of which no less than eight during the first five 
decennia of the Julio-Claudian era illustrates the dynamic fervour of the local elite in the 
building programs of the early imperial period. Their aim may have been to emphase 
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their status and their ties with the Roman authorities, but this building boom certainly 
offers a clear indication of the city’s wealth during this period (Waelkens, 2002). In 
sharp contrast stand the five monuments erected (or rebuilt) during the half century of 
the Flavian to Trajanic era. However, as most of these can be said to have been 
constructed under Trajan (98 - 117 AD) it is clear that also under the latter emperor a 
rather intensive building program was carried out, even if this was done using a simpler 
architecture (Loots, 2001). The eleven monuments that can be attributed to the 
Hadrianic to Severan period are the result of a second building boom at Sagalassos. This 
second building boom saw the local elite again investing their personal wealth in often 
very large building projects, easily surpassing the early imperial monuments. Indeed, 
the incorporation of large building projects such as the bath building, the temple for 
Antoninus Pius and the theatre during this last period seems to imply that the amount of 
energy invested in these building projects must have been considerable larger than 
during the first period. However, the construction of the bath building was spread over 
no less than four decades.  
 
Although only few private euergetai (benefactors) are known from inscriptions, their 
important position in the Sagalassian building programs is clear. They seem to have 
initiated several building projects and were as such responsible for the embellishment of 
the larger part of the public spaces of the city. Their building projects often had a large 
influence on the division of the urban space, as is clear from the movement of the 
northwest honorific column in order to built the Antonine nymphaeum on the upper 
agora (Waelkens, 2002), but they may also have played a role in defining the economic, 
social and religious infrastructure of the city, through the involvement of euergetai in 
the building of the macellum, the temple of Apollo Klarios, and possibly the bath 
building as well.  
 

A special category of stone consumption - Burials 
 
During the 2nd cent AD, production of free-standing sarcophagi became integrated into 
elite burial practices covering a time span of approximately 100 years (Köse, 2005). 
These burials, as was intended by their occupants, form highly visible artefacts within 
Sagalassos. Although the majority of sarcophagi are free-standing (Figure 9), some 
occur as rectangular rock-cut tombs shaped into the outcrop with lids (Figure 9), some 
of which might pre-date the more elaborated free-standing variety. 
 
From Köse’s (2005) documentation of these burials it is possible to make some 
estimates as to the volumes of stone used for these purposes over a 100 year period. 
Stone quarried for the manufacture of sarcophagi could range between 500 – 1,500 m³ 
gross volume, this figure varying in relation to the percentage of waste, given that the 
total net volume used is approximately 300 m³ (Figure 10). Yet, as Köse (2005) 
suggests, such objects were the output of a well-organised and highly specialised 
workshop which implies that stone quality (see below in relation to the southern 
quarries and necropolis) would have been a major consideration in such production and 
so it cannot be discounted that waste percentages could have been reasonably high. 
Although the volumes of stone extracted over a 100 year period for burials would 
constitute a significant percentage of stone extraction vis-à-vis that for buildings, it 
cannot be assumed that this is representative of a sacorphagi production ‘industry’, that 
can be speculated as a feature of such extractions at Termessos. Also, care needs to be 
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taken when interpreting the necropolis quarries, given that we see a ‘totality’ of these 
quarry landscapes. It is problematic to determine whether sarcophagi production was 
‘made to order’ or represented short-term intensive production that was predetermined. 
In the case of the latter, it would be expected to find evidence of ‘failed’ attempts of 
sarcophagi production from partially worked blocks, although it has to be considered 
that such evidence might be lost. The evidence that is represented errs towards the 
former interpretation, as the extractions themselves suggest that quarrying may have 
been carried out by skilled artisans exploiting the resource sporadically. Moreover, it is 
important to recognise that with the 206 sarcophagi documented, if averaged out over a 
100 year period, production may only have constituted 2 – 3 sarcophagi per year. 
 

Origin of the ashlar building stone 
 
The ashlar building stone was classified in lithological types and divided in sub-types 
(Degryse et al., 2003a). These are described in Table 3 and are shown in Plate 1 (giving 
an oversight of lithological types occurring at Sagalassos) and in Plate 2 (showing the 
petrography of the different building stones). An overview of the occurrence of the 
natural building stones in the different buildings at Sagalassos is presented in 
chronological order in Table 4.  
 
The beige and pink limestones, the red nodular limestone and the conglomerate/breccias 
can be found from the early Hellenistic period (late 4th century BC) throughout the 
building history of the city. They were widely used in all Hellenistic (4th century BC 
until 25 BC) and early imperial (25 BC until 1st century AD) monuments. During the 
Trajanic (98 AD until 117 AD) and Hadrianic (117 AD until 138 AD) to Severan (222 
AD until 235 AD) period, they continued to be widely used, but often in combination 
with other types of building stones (Table 4). The main building stones, i.e. the beige 
and pink limestones at least partly originate locally, as indicated by the presence of 
quarries in the Lycean limestone nappes near the site (Degryse et al., 2008a). They 
show a large variety in appearances: dark beige limestones, beige limestones with beige 
chert, homogeneous massive beige limestones, beige limestones with red chert, pink 
limestones and red nodular clayey limestones. The beige limestone can be found all 
over the region, including many extraction spots in the immediate vicinity of Sagalassos 
and at Sarıkaya (near the village of Başköy; Waelkens et al., 1997b; Figure 11). As the 
geological substrate, i.e. the Lycean nappes, shows a rapid alternation of these stones 
over very short distances, these types of stone can be found close together in one and 
the same place (Muchez et al., 2008). The limestone breccias could not be attributed to a 
specific location. The texture of these breccias and the presence of fragments of 
calcareous sandstone and serpentinite indicate this type of stone may represent a 
cemented scree deposit present in large quantity around the city of Sagalassos (Verhaert 
et al., 2002). Indeed, in front of the propylon of the Doric temple, stone extraction steps 
were identified in such breccias (Waelkens et al., 2000a).  
 
White recrystallized limestone of occurs for the first time in the columns and capitals of 
the Flavian to Trajanic west portico (carriageway or fort-gateway) of the lower agora 
and in the capitals (decorated upper section of a column) of the gateway on the lower 
agora. Several columns which may belong to the Trajanic monument of Claudia Severa 
also consist of this type of limestone. The door jambs and lintels (horizontal slab above 
a doorway) of the late Hadrianic temple for Antoninus Pius, and its bases (lowest, 
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broader part of a column), columns and capitals were also carved from white limestone, 
as well as several of the architraves (horizontal member above two columns), friezes 
(horizontal band above an architrave) and cornices (horizontal member crowning the 
wall of a building) of its propylon (small entrance building in front of a temple). In all 
these buildings, the white limestone elements were combined with beige and pink 
limestones. White limestone can be found in the central niche (backward step in a wall 
structure), capitals, architrave-frieze and cornice of the Antonine nymphaeum on the 
upper agora, and towards the end of the second century AD in the bases and architrave-
frieze of the lower nymphaeum on the lower agora. In both buildings also beige and 
pink limestones and more exotic types of building stone occur. The white recrystallized 
limestone has not been observed in the vicinity of Sagalassos. The Yarışlı quarry is the 
possible ancient source of a crystalline white limestone, extensively quarried in the hills 
southwest of the plain of Burdur under the commercial name "White Antique" – 
illustrating the assumed connection to quarrying of the same stone in Antiquity. The 
aesthetical "marble-like" appearance, the white colour and the technical quality were 
important reasons for exploiting such a relatively remote source of stone for Sagalassos 
(Waelkens et al., 2002 and 2003). It remains unclear whether the stone had a wider use 
in Antiquity. During the survey, disputable traces that may represent weathered quarry 
marks were found in the quarry. There might be other remains of ancient quarries in the 
region, but the intensive presence of modern quarrying as well as the size of the 
potential source area make a survey for ancient exploitation time consuming and 
difficult.  
 
Among some exotic building stones at Sagalassos is a white recrystallized limestone 
with parallel stylolites which was used in the parapets (side walls) of the hot water baths 
of the bath building. The hot water baths possibly date back to the first half of the 
second century AD (Waelkens et al., 2002). This type of stone can also be found in 
several of the back wall orthostats (large stone set vertically in a structure) and four of 
the columns of the Antonine nymphaeum on the upper agora. Several other rare stone 
types were used in this nymphaeum, including a black breccia and a brown-grey 
limestone in the back wall orthostats and monomict and polymict breccias in the 
columns. Both the nymphaeum on the upper agora and the slightly younger nymphaeum 
on the lower agora contain blue kaplan postu marble columns, while in the latter also 
pavonazetto columns were used. Docimian marbles, i.e. Afyon bal, Afyon şeker and 
pavanozetto occur in the second to fourth century AD wall veneering (decoration plates 
on a wall) of the bath building. An inscription mentioning wall veneer in the Trajanic 
phase of the temple of Apollo Klarios shows that it was already used on a larger scale 
two decades earlier (Waelkens et al., 2003). High quality white marble from Docimeion 
was also used at Sagalassos for the sculptures of the Augustan Northwest Heroon and 
the Antonine nymphaeum (Moens et al., 1997). Next to Docimeian marbles, also other 
imported stones such as cippolino, porfido verde, porfido rosso, rosso antico, verde 
antico and others were used, especially in the baths. Also, a small fountain to the east of 
the Northwest Heroon contained onyx wall veneer, the origin of which was 
macroscopically identified as Pamukkale (ancient Hierapolis; Waelkens et al., 2000a). 
Re-used white-grey granite columns, likely marmor Troadense, are found in the Basilica 
E1 to the west of the city and the nymphaea on the lower agora. The walls of the temple 
for Antoninus Pius also show numerous holes of wall revetment pins, but no remains 
have been found. The import of these exotic stones is subject of further research.  
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Finally, next to marbles and limestone, travertine, sand- to siltstone and volcanic 
(trachy-andesitic) building stones were used in the bath building, in the theatre and the 
domestic area. The petrography and biotic context (Table 3, Plate 2) of the travertine 
deposits near the village of Başköy compare very well with the travertine building 
stones that were used at Sagalassos (Vermoere et al., 1999; Schroyen et al., 2000; 
Degryse et al., 2008b). Indeed, numerous small (<10m wide) and larger (up to 40m 
wide) quarries were identified in these deposits. Previous mineralogical and 
geochemical research made clear that the volcanic building stones were quarried in the 
area of lake Gölçük (Figure 11), ca. 10 km to the north of Sagalassos (Callebaut et al., 
2000). Both consolidated tuff deposits and lava flows can be found in this area. The 
statigraphically oldest volcanic deposits, which are consolidated and are situated close 
to the city were quarried for tuff. Suitable lava flows can be found all around the lake 
proper. No traces of ancient quarrying, which in tuff outcrops can easily be weathered, 
were identified. The calcareous sandstone and siltstone are present in the flysch deposits 
around the site of Sagalassos, which consist of an alternation of calcareous sandstones 
and shales with some conglomerate levels. 
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Figure 6:  Map of Sagalassos with the main buildings (numbered) and the quarries 
(triangles) located in the vicinity of the city, as defined by Loots (2001). (1: the 
bouleterion, 2: the late Hellenistic city wall, 3: the late Hellenistic fountain house, 4: the 
Doric temple, 5: the propylon of the Doric temple, 6: the Heroon, 7: the upper agora, 8: 
the lower agora, 9: the northeast building, 10: the temple of Apollo Klarios, 11: the 
gateway on the lower agora, 12: the south gate, 13: the monument of Claudia Severa, 
14: the west portico of the lower agora, 15: the temple of Dionysos, 16: the odeion, 17: 
the bath building, 18: the temple for Antoninus Pius, 19: the nymphaeum on the upper 
agora, 20: the theatre, 21: the nymphaeum on the lower agora, 22: the macellum, 23: the 
gate near the bath building). 
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Figure 7. Mortared rubble walls (top) in the odeion and brick masonry (bottom) in the 
Roman Baths at Sagalassos. 
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Figure 8. Ashlar architecture of the Roman Baths at Sagalassos. 
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Figure 9. Free-standing (top) and rock-cut (bottom) sarcophagus in the eastern 
necropole. 
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Figure 10. Distribution of sarcophagi around Sagalassos and the extracted volume 
involved (data from Köse, 2005). 
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Figure 11. Outline of the central part of the territory of Sagalassos in south-western 
Turkey, the modern-day villages of Ağlasun and Başköy and the area of Gölçük are 
indicated. Main quarry locations are 1 – monumental Sagalassos, 2 - the Ağlasun 
Dağları quarry, 3 - the Sarıkaya quarry. 
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masonry type building element date 
irregular trapezoidal bouleuterion 

fountain house 
Doric temple 
Apollo Klarios 

west wall (south part) 
back walls porticoes 
south terrace wall 
west terrace wall 

late Hellenistic 
late Hellenistic 
late Hellenistic 
Augustan 

regular pseudo-isodomic west portico LA 
theatre 

back wall 
cavea substruction 
wall 

Augustan 
late 2nd cent. AD (?) 

pseudo-isodomic with 
regular courses of 
diminishing height 

Doric temple 
Apollo Klarios 
Dionysos temple 

cella walls 
cella walls 
cella walls 

late Hellenistic 
Augustan 
Hadrianic 

pseudo-isodomic with 
irregular courses of 
diminishing height 

market building 
bouleuterion 
bouleuterion 
temenos Doric temple 
Northwest Heroon 

wall ashlars 
north wall 
west wall (north part) 
wall ashlars 
naiskos wall ashlars 

early Hellenistic 
late Hellenistic 
middle Hellenistic 
early Augustan 
Augustan 

irregular pseudo-isodomic city wall 
lower courses fountain house 
walls 
terrace wall north of UA 
Northwest Heroon 
Northeast Building 
monumental building near 
theatre 
Claudia Severa 
terrace wall Antoninus Pius 
temple 
Antoninus Pius temple 
bath building 
bath building 
theatre 
theatre 

wall ashlars 
wall ashlars 
wall ashlars 
ashlar socle 
wall ashlars 
wall ashlars 
wall ashlars 
NE corner 
cella walls 
west facade 
southwest corner 
cavea substruction 
wall 
sf back wall 

late Hellenistic 
late Hellenistic 
Hellenistic/Augustan 
(?) 
Augustan 
Augustan 
Augustan 
Trajanic 
late Hadrianic (?) 
late Hadrianic 
ca. 125 - 165 AD 
ca. 125 - 165 AD 
late 2nd cent. AD (?) 
late 2nd cent. AD 

 
Table 1. Overview of the different types of ashlar masonry in the architecture of 
Sagalassos (sf = scaenae frons) after Loots (2001). 
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period building date 

Julio-Claudian 
(27 BC - 68 AD) 

propylon DT 
Northeast Heroon 
Northwest Heroon 
Apollo Klarios (original phase) 
Northeast Building 
honorific columns UA 
gateway LA 
South Gate 
southeast honorific arch UA 
southwest honorific arch UA 
stadion 

Augustan 
Augustan (?) 
Augustan 
Augustan 
Augustan 
middle Augustan 
Tiberian 
Tiberian 
Claudius 
Caligula 
Nero (?) 

Flavian(?)-Trajanic  
(69 - 117 AD) 

west portico LA 
Apollo Klarios (rebuilding) 
odeion 
lower nymphaeum LA (phase 
1) 
Claudia Severa 

Trajanic 
Trajanic 
Trajanic 
Trajanic (?) 
Trajanic, 113 - 114 AD (?) 

Hadrianic-Severian  
(117 - 192 AD) 

Neon library 
temple of Dionysos 
nymphaeum LA 
bath building 
temple for Antoninus Pius 
nymphaeum UA 
macellum 
northeast arch UA 
theatre (scaenae frons) 
lower nymphaeum LA (phase 
2) 
gate near baths 

ca. 125 AD 
117-138 AD 
117-138 AD 
start ca. 125 AD - end 164 
AD 
late Hadrianic 
160-180 AD 
167 AD 
ca. 180 AD 
late 2nd cent. AD 
late 2nd cent. AD 
early 3rd cent. AD 

 
 
Table 2. Chronological overview of the monumental buildings of Sagalassos after Loots 
(2001).  
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Lithological type  Macroscopical description Microscopical description 
   (after Flügel 1982) 
    
Beige limestone   Beige limestone Bioclastic peloidal wacke- to grainstone  
   Limited stylolitisation Bioclasts: corals, algae, echinoderms, foraminifers, brachiopods 
   Few veins Allochems: pellets and clasts of radiolaria limestone 
    Facies: Open sea shelf or ramp, below to above wave base  
   Beige limestone Bioclastic peloidal mud- to packstones  
   Abundant stylolitisation Bioclasts: radiolaria, brachiopods, sponge spicula 
   Intensely veined Allochems: pellets and clasts 
      Facies: Deep marine environment 
Pink limestone   Pink to pinkish limestone Bioclastic mud- to wackestones  
   Abundant stylolitisation Bioclasts: gastropods, radiolaria, sponge spicula  
   Intensely veined Facies: Deep marine environment 
    and 
    Bioclastic grainstones 
    Bioclasts: crinoids 
    Facies: Open shelf or ramp, above wave base 
   Pink to pinkish limestone Bioclastic mudstone  
   No stylolitisation Bioclasts: crinoids, brachiopods, radiolaria  
    Intensely veined Facies: Deep marine environment 
Pink nodular limestone   Pink limestone with chert nodules Bioclastic mud- to wackestone 
   Abundant stylolitisation Bioclasts: foraminifera, moravaminids, corals, crinoids 
    Intensely veined Facies: Open sea shelf or ramp, below wave base  
White limestone   White limestone Bioclastic grainstones  
   Intensely recrystallised Bioclasts: crinoids 
   No stylolitisation Facies: Open sea shelf or ramp, above wave base  
   White limestone Bioclastic grainstones  
   Intensely recrystallised Bioclasts: crinoids 
    Parallel black stylolites Facies: Open sea shelf or ramp, above wave base  
Breccias   Breccia Breccia with red to white micritic to sparitic cement 
 (monomict and polymict)  Intensely recrystallised Clasts of beige and pink limestone (type 1 and 2) 
   Breccia Breccia with red to white micritic to sparitic cement 
   Intensely recrystallised Clasts of beige and pink limestone (type 1 and 2) 
    Clasts of chert, sandstone, serpentine 
   Black Breccia Breccia with black micritic cement 
   Intensely recrystallised Clasts of beige limestone (type 1 and 2) 
      Bioclasts: foraminifera, algae,  corals, crinoids 
Conglomerates   Conglomerate Conglomerate with red to white micritic cement 
      Pink limestone clasts 
Intermediate volcanics   Grey tuff and grey-black lava flows Trachyte to trachyandesite 
      Phenocrysts of feldspar, augite, hornblende, biotite, magnetite  
Travertine   Laminated travertine Phytohermal framestone 
    Biota: algae, bacteria, larvae, plants 
      Layers of acicular sparite 
Sand- to siltstone   Calcareous sand- to siltstone   
    Purple shale   
Marbles and    Blue, white and honey marble (Docimeion) Equigranular sparite 
other coloured stones  Grantite (Troad) Phenocrysts of feldspar, quartz and hornblende 
   porfide verde, porfide rosso (Egypt) Porphiry 
    antico rosso, giallo antico, verde antico...   

 
Table 3: Macroscopical and microscopical description of all lithological types of natural 
building stones identified at Sagalassos. 
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period building beige  pink white marble & travertine & 

    limestone limestone limestone coloured stone volcanics 
Hellenistic bouleuterion           

  city wall           
  fountain house           
  Doric temple           

early imperial Heroon           
  stadion           

Julio- Apollo Klarios temple           
Claudian honorific columns upper agora           

  south gate           
Trajanic odeion           

  west portico lower agora           
  gateway lower agora           
  heroon for Trajan           

Hadrianic- bath building           
Severan Antoninus Pius temple           

  nymphaeum upper agora           
  macellum           
  theatre           
  nymphaeum lower agora           

 
Table 4: Overview of the different stone types in the monumental buildings of the 
different periods of building activity. 
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The quarries around Sagalassos can be grouped according to their location (local or 
regional), their geology (provenance), morphology (topographical features) and 
production evidence (quarry marks, extraction sites, partially worked objects, spoil 
heaps etc.). Local on-site (visible from the monumental city) to peripheral (1-10 km 
away from the city centre) and regional quarries (more than 10 km away from the city 
centre) were identified.  
 

On-site quarries (Figure 12) 
 
These include limestone and limestone breccia quarries predominantly located within 
one kilometre from the city centre. The limestone outcrops in and around the city 
display considerable variations in quality, both regarding use (durability) and quarrying 
(block potential). The former is important for preservation of the quarries; particularly, 
brecciated and nodular limestone varieties are severely weathered and extraction marks 
are usually strongly deteriorated. Block potential is predominantly related to the degree 
of fracturing in the limestone deposits. In general, less fractured varieties display 
abundant extraction marks such as carved walls and channels, whilst such evidence is 
rare in fractured limestone. This is due to extraction of primary blocks bordered by 
natural fracture surfaces being the main method of quarrying in such quarries. Quarries 
may be grouped as follows: 
 
Eastern quarries  
East of the city, evidence of quarrying is found on top of the hill just to the east of the 
Eastern Necropolis. Little remains of the quarry faces. However, the presence of quite 
large heaps of limestone chips and fragments, interpreted as quarry spoil heaps, suggest 
that quite significant quarrying and working of stone took place in this area, and that the 
quarries were practically exhausted (Figure 13). It is likely to link these quarries to the 
nearby necropolis, but the quarries may also have supplied building stone to the city. On 
the basis of the size and distribution of the spoil heaps, the likely estimate of extracted 
volumes could be in thousands rather than hundreds of cubic metres, thus exceeding the 
use of stone in the Necropolis (see above and Figure 10). Near the quarries is a minor 
extraction site which perfectly displays stone extraction techniques. The eastern quarries 
show deposits of a bioclastic mud- to packstone with pellets, shells and crinoids. The 
depositional environment is that of an open marine to restricted environment around 
wave base. The oxygen and carbon isotope values of the samples vary between -5,42‰ 
and -2.44‰ VPDB and between 2.33‰ and 2.60‰ VPDB respectively (n = 5). 
 
Southern quarries 
Two quarries and a number of minor extraction sites have been identified near the 
southern Necropolis. The westernmost quarry displays a few tall quarry faces, highly 
deteriorated due to the poor quality of the stone (nodular limestone; similar types are 
seen in nearby sarcophagi remains). It is difficult to estimate extraction volumes in the 
quarry, which could range between a few hundred and one thousand m3.  
 
The easternmost quarry can be described as highly irregular, showing several small 
extraction sites. A few of these are seen as well planned, carved quarry faces. However, 
scattered quarry marks around the hill suggest that blocks bordered by natural fractures 
also were extracted, and it is therefore very difficult to estimate extraction volumes. It 
seems clear however that at least some hundreds of cubic metres were quarried. 
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Measurements of the few carved quarry faces indicate that the quarrying targeted 
sarcophagi. Furthermore, the scattering of extraction sites in the quarry either indicates a 
high variation in quality (targeting small "pockets" of sound quality) or non-systematic 
production, perhaps as smaller campaigns over a long time. Optimistically viewed, the 
southern quarries could have supplied raw material for most of the sarcophagi in the 
area. 
 
In the Necropolis itself, there are several minor extraction sites or trial quarries. 
Particularly interesting is one site where there is evidence of wedging of stone blocks 
parallel to natural fracture planes (Figure 14). Outside the necropolis, to the east of the 
temple, is a small quarry displaying some step extractions indicative of building-stone 
rather than sarcophagi. The use of the stone from the quarry is not known. However, it 
seems likely that most of the southern quarries were used predominantly for sarcophagi, 
as also indicated by the matching estimates of exctracted volumes (Figure 10) 
 
The southern quarries show deposits of bioclastic wacke- to grainstone with shells, 
crinoids and foraminifers. The depositional environment is that of an open marine 
environment around or above wave base. The oxygen and carbon isotope values of the 
samples vary between -2.68‰ and -3.68‰ VPDB and between 2.07‰ and 3.96‰ 
VPDB respectively (n = 6). 
 
Northern/western quarries 
These include quarries around the northern Necropolis and just north of the stadion. In 
the former case, extraction traces (quarry steps and channels) are seen by the foot of the 
cliff below the necropolis. Unfortunately, most of the quarry is probably covered by 
scree deposits. However, given that such marks are seen through a distance of nearly 
one hundred metres, it is probable that this quarry could have been a significant source 
for building stone to the city. Approaching the upper part of the necropolis is a "non-
systematic", shallow quarry with numerous small extraction sites. This may have been 
the source for the few sarcophagi in the necropolis (Figure 10). 
 
North of the stadion are two quarries and some minor extraction sites along the foot of 
the hill. The westernmost of these quarries (Figure 15) is of particular interest, due to 
the extraction techniques displayed. The limestone deposit has frequent oblique 
fractures, making systematic channelling difficult. The quarry marks thus indicate that 
not only were these fractures used as primary block boundaries, but the direction of the 
existing channels changes frequently in order to maximise the block yield. Volume 
estimates are difficult, but it is likely that a gross magnitude of volume close to 1000 m3 
was extracted in the area, thus indicating that this was a source for the stone in the 
stadion. 
 
The northern and western quarries show deposits of a bioclastic mud- to packstone with 
pellets, shells, foraminifers and crinoids. The depositional environment is that of an 
open marine environment below or around wavebase. The oxygen and carbon isotope 
values of the samples vary between -1.58‰ and -4.61‰ VPDB and between 1.87‰ and 
2.81‰ VPDB respectively (n = 6). 
 
Central quarries (Figure 16) 
Two, possibly three, quarries exist in the central area of the town. In the eastern part, 
one possibly major quarry is situated by the domestic area. Frequent steplike extraction 
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traces, carved walls, combined with the fact that the quarry continues deep below the 
present soil surface and that the total length of the corner-shaped quarry face is nearly 
90 metres, indicate that this could have been a major stone source. The upper part of the 
quarry displays poor quality, brecciated limestone, but a few metres below the top 
sound quality of limestone is seen. 
 
The central quarry near the domestic area shows a deposit of a bioclastic wacke- to 
packstone with pellets, shells and crinoids. The depositional environment is that of an 
open marine to restricted environment around wave base. The oxygen and carbon 
isotope value of this sample is -2.41‰ VPDB and 1.96‰ VPDB respectively (n = 1). 
 
To the west of the Apollo Klarios temple, there is a small hill with traces of quarrying 
on the top of the hill and on its western slope. Partly, the traces seem to be related to 
levelling rather than stone extraction, and it is difficult to know in what extent 
extraction did take place, and whether or not it was connected to the buildings at the 
site. At the southeast corner of the temple, a small outcrop displays some traces of 
quarrying, most likely related to the levelling of the bedrock beneath the temple. 
 
In the area around the Upper Agora, there are steep quarried walls integrated in the 
building mass. Given that geological evidence suggests that the area contains (or 
contained) large volumes of sound quality limestone, one may suggest that stone for 
building was partially quarried here. Another site where there might have been 
limestone resources is the Theatre, however except for geophysical evidence of 
limestone bedrock here there is no other evidence of quarrying. 
 

Peripheral quarries  
 
These include quarries located from 1 to less than 10 km from the city centre.  
 
The Ağlasun Dağları quarries (Figure 17) are located on a small plateau at the north side 
of the Ağlasun Dağları, immediately to the east of the mountain pass northwest of 
Sagalassos through which the ancient Roman road crossed the mountains. The ca. 100 
m wide and 25 m high outcrops have been quarried at several locations, resulting in 
quarry faces ca. 10 m high. Beige and pink limestone was quarried here. The pink 
colour of the stone was probably the reason for undertaking quarrying at such high 
altitude instead of using more readily available sources. Traces of stepped extraction 
along natural fractures are still visible, as are many debitages and traces of the use of the 
pick-hammer. Several roughed out building blocks and sarcophagi are scattered over the 
slope leading from the quarry faces to the Roman road (Waelkens et al., 1997b). 
However, the quarry displays few worked quarry faces. Due to overburden it is difficult 
to estimate extracted volumes. The lack of large spoil heaps indicates that the quarried 
volumes did not exceed some hundreds cubic metres of usable blocks. 
 
The Ağlasun Dağları quarry shows deposits of a bioclastic wackestone with crinoids, 
echinoderms, foraminifers, shell fragments. The depositional environment is that of an 
open marine environment below wave base. The oxygen and carbon isotope values of 
the samples vary between -4.27‰ and -3.19‰ VPDB and between -0.08‰ and 3.53‰ 
VPDB respectively (n = 9). This quarry is located at a level in the Lycean nappes 
equivalent to unit F around the monumental centre of Sagalassos. However, the 
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petrographic and isotopic characteristics of the stone quarried in the Ağlasun Dağları 
quarry are different from those of unit F.  
 
Sarıkaya Quarry is located near the village of Yeşilbaşköy, in the western Ağlasun 
Dağları, on a plateau known as Sarıkaya or ‘yellow rock’ after the colour of the patina 
of the stone (Waelkens et al., 1997b). A ca. 40 m high cliff face forms the northern 
border of this plateau, in which the remains of a large limestone quarry are identified. 
The plateau is easily accessible from the east, where an earth track runs in a northeast 
direction towards the site of Sagalassos, located ca. 4 km to the northeast (Waelkens et 
al., 1997b; Waelkens and the Sagalassos Team, 1997a). The main quarry face shows 
remains of quarry trenches some 25 m above the current ground level. Also, stepped 
extraction is visible and traces pointing to the use of a heavy pick were observed 
(Waelkens et al., 1988). In 1994 the remains of a walled structure to the east of the 
quarry face were recorded. Around this structure, sherds of early imperial Sagalassos 
red slip ware were found (Waelkens et al., 1997b). When the site was revisited in 1997, 
illegal excavations had obliterated this structure. Sherds of Sagalassos red slip ware 
were still lying on the surface, as well as some brick and tile fragments. Heaps of 
debitages were still apparent in 1994 (Waelkens et al., 1997b), but were no longer 
noticed during the 1997 visit. The quarry produced beige limestone. This quarry was 
studied in detail (see Chapter 5). The Sarıkaya quarry supplied radiolarian mudstones 
with foraminifers, calcispheres deposited in a shelf or basinal setting. The stable 
isotopic composition of the Sarıkaya quarry limestones varies between -1.81‰ and -
2.26‰ VPDB for oxygen and between 2.29‰ and 2.44‰ VPDB for carbon (n = 3). 
 
Travertine quarries (Figure 18) are located near the village of Başköy. Travertine is 
applied in the 2nd Century AD Theatre and in 5-6th Century AD domestic areas. Based 
on petrographic evidence, there are reasons to believe that the limited travertine deposit 
at Başköy was the source for Sagalassos, as well as supplying raw material for buildings 
in the immediate vicinity of the quarry (Degryse et al., 2008b). Remains of quarry faces 
are still seen, indicating quite significant extraction of travertine. Wherever these 
observed quarries represent the actual extraction site in antiquity is, however, not clear. 
 

Regional Quarries 
 
Yarışlı limestone quarry: a crystalline limestone is extensively quarried in the hills 
southwest of the plain of Burdur under the commercial name "White Antique" – 
illustrating the assumed connection to quarrying of the same stone in Antiquity. The 
limestone identified is petrographically identical to the building stones used at 
Sagalassos, showing recrystallized bioclastic grainstones.  
 
The Yarışlı quarry supplied bioclastic grainstone with crinoids deposited in an open 
marine environment above wave base. The stable isotopic composition of the limestone 
varies between -2.39‰ and -9.54‰ VPDB for oxygen and between 2.09‰ and 3.35‰ 
VPDB for carbon (n = 8). 
 
Previous mineralogical and geochemical research made clear that the volcanic building 
stones were quarried in the area of lake Gölçük, ca. 10 km to the north of Sagalassos 
(Callebaut et al., 2000). No traces of ancient quarrying, which in tuff outcrops can easily 
be weathered, were identified. Moreover, the harder varieties of stone, i.e. the lava 
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flows, were quarried in the 19th and 20th century, as testified by the remains of the use of 
explosives. 
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Figure 12. Map of the quarries around Sagalassos. 
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Figure 13. Photograph of the eastern quarries near the potters’ quarter of Sagalassos, 
showing a quarry face (top) and the spoil heaps in front of the quarry (green, bottom). 
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Figure 14. Photograph of the southern quarries near the southern necropole of 
Sagalassos, showing wedging near natural fractures. 
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Figure 15. Photograph of the northern/western quarries near Sagalassos, next to the 
stadion. 
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Figure 16. Photograph of the central quarries in Sagalassos, near the domestic area 
excavations. 



  44

 

 
 

Figure 17. Photograph of a worked block in the Ağlasun Dağları quarry. 
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Figure 18. Photograph of the face of a travertine quarry near Başköy 
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The Sarıkaya quarry shows outcrops of white-beige limestone and red nodular 
limestone (Degryse et al., 2003a). The stone type quarried is unique to the Sarıkaya 
quarry as it can be microscopically classified as a radiolarian mudstone. This type of 
stone seems to have been used only in late Hellenistic buildings (Bouleterion, Doric 
Temple) at Sagalassos. Radiolarian mudstones are not found in quarries elsewhere on 
the territory and were no longer used in buildings from the Julio-Claudian period 
onwards. This indicates that the quarry may have been one of the main suppliers of 
building stones during the late Hellenistic period. Sagalassos red slip ware sherds found 
in front of the main quarry face, date from the early imperial period and may constitute 
a terminus ante quem for the exploitation of the quarry. 
 
The sub-vertical quarry face is situated in a tall and steep cliffside (Figure 19), which is 
described by Similox-Tohon (2006) to represent a major fault plane. The fault plane 
itself, and (towards the east) a minor fault oriented at steep angle to the cliffside, seem 
to represent natural borders of the quarry. Based on the observations of extraction marks 
(see below) the sole of the quarry thus measures 50 metres in length along the cliff, and 
extends up to 20 metres above the present ground level. By extrapolating the natural 
cliffside from the east to the west, parallel to the quarry face, it is likely that the 
extracted volume of rock defined a wedge shaped body, 50 metres long, 20 metres tall 
and 6 metres wide at the base. This gives an estimate of maximum 3000 m3 gross 
volume extracted rock. The minimal extracted volume of the quarry must have been 
around 2000 m3 of stone (taking into account a loss of 50% in extraction) enough to 
provide several large building projects. Several unfinished ashlars and other objects can 
be found in the quarry.  
 
The extraction marks seen in the quarry face cannot be studied in detail due to their 
position high above the ground. However, most of them seem to be related to the 
carving of channels around blocks, and in the eastern part of the wall remains of a step-
like extraction is seen. From their visual appearance, three categories of extraction 
marks are observed: 
 
1) channelling parallel to the cliffside; straight and slightly curved lines representing 
stages of work in the carving of channels, 
 
2) rectangular grooves perpendicular to the cliffside, probably representing the end of 
perpendicular channels,  
 
3) small rectangular or squared grooves in the cliffside – either related to channelling, 
quality testing or holes for fixing lifting devices. 
 
Most of the quarry face, however, displays no visible extraction marks. This may partly 
be explained by the post-quarrying erosion of the quarry face (extraction marks have 
disappeared) and partly by natural fractures which played an important role in the 
quarrying; where present, fractures facilitated quarrying since the carving of channels 
was avoided.  
 
South of the quarry face, extraction marks can also be seen in loose blocks, indicating 
that not only the bedrock but also large limestone blocks in the talus beneath the cliff 
were exploited. In fact, it seems likely that a talus of such large blocks covered the base 
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of the cliffside before quarrying was initiated, perhaps even making the access to the 
upper quarrying level easier. 
 
In 2006, 1.25 ha was intensively archaeologically surveyed near the quarry face. Some 
structures (field stones bound by mortar, tiles) were located just south of and in front of 
the quarry. These structures possibly postdate the activities in the quarry since their 
location seems to prevent an easy access to the quarry face. The area further south of the 
quarry was also surveyed, but yielded almost no finds, since it is covered by recent 
colluvium, burying all ancient features. However, in a robbers’ trench and the spoil heap 
next to it, a very high number of sherds were collected, nearly all sigillata (red slip 
wares), as well as some metal artefacts. Chunks of mortar were interspersed with brick 
fragments, indicating the presence of some structure. The pottery collected at Sarıkaya 
could be dated to the Late Hellenistic to Early Roman period. 
 
The lack of structures contemporary with the quarry activities indicates that the 
workforce did not reside here. Indeed, at Körüstan, located 1 km southwest of Sarıkaya, 
earlier reconnaissance surveys in 1994 had led to the identification of a Roman village, 
possibly housing the workforce involved in the quarrying at Sarıkaya. In 2006 an area 
of ca. 4.5 ha was explored in detail. A very high amount of pottery (both fine and coarse 
wares) was collected, while several traces of ancient constructions in dry rubble were 
noticed. The area also yielded further evidence for quarrying: trenches cut in the 
limestone to separate the blocks to be extracted horizontally, and half-finished 
prefabricates of sarcophagus lids and coffins, as well as an olive press weight. The 
pottery from this site dates from Late Hellenistic to Early Byzantine times. Körüstan 
was thus not only occupied during the period in which the quarry at Sarıkaya was 
exploited, but remained in use. The extent of the settlement and the lack of any luxury 
items, confirm the site’s earlier identification as a village. The discovery of the 
unfinished sarcophagi lends support to the hypothesis that the people living in this 
settlement were involved in quarry activities. 
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Figure 19. Photograph of the quarry face (top red) and spoil heaps (top green) and 
quarry marks (below) at Sarıkaya, triangular quarry face is 30 meter high.  
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It is unclear how long the quarries around Sagalassos have produced building stone and 
how large the produced volumes were. It has been suggested that the Sarıkaya quarry 
and the Ağlasun Dağları quarry to the northwest of Sagalassos were opened during the 
late Hellenistic to early imperial period and during the middle imperial period 
respectively (Loots, 2001). At Sagalassos, the quarries seem to have been abandoned 
from the third century AD onwards, when large building programmes in the city came 
to an end. From the third century AD onwards, many quarries in the eastern 
Mediterranean were in decline, and more and more spolia were used (Dworakowska, 
1975). While the petrographical and geochemical studies of the local stone (Degryse et 
al., 2003a and 2008a) identified the geological units from which building stones in 
general were extracted, here the chronology of the quarries is described by comparing 
the characteristics of the stone quarried at Sarıkaya, the Ağlasun Dağları and 
monumental Sagalassos (i.e. a facies analysis) with the chronology of the stone used in 
monumental Sagalassos. 
 

The building stones (Table 5, Figure 20) 
 
The beige building stone from the Doric temple (n=9), representative for the late 
Hellenistic period, consists of a radiolarian mudstone deposited in a deep shelf or 
basinal environment. The isotopic composition of this limestone (n=4) varies between 
1.64 and 2.20‰ VPDB for δ13C and between -2.36‰ and -2.81‰ VPDB for δ18O. The 
building blocks of the bouleterion (n=4) are composed of a beige limestone identical to 
that of the Doric temple (radiolarian mudstone), but also of bioclastic mud- to 
wackestones with crinoids, echinoderms and foraminifers, originating from an open 
marine environment below wave base. A bioclastic wackestone has a δ13C value of 
0.19‰ VPDB and a δ18O value of -4.42‰ VPDB. The building stone from the 
Hellenistic nymphaeum (n=3) consists of a bioclastic wackestone with crinoids 
deposited in an open marine environment below wave base. The isotopic composition of 
this limestone (n=1) is 2.70‰ VPDB for δ13C and -4.77‰ VPDB for δ18O. Beige 
limestone from the late Hellenistic defence wall consists of a radiolarian mudstone 
deposited in a deep shelf or basinal environment and but also of bioclastic wackestone 
with shells, crinoids and radiolarian, originating from an open marine to deeper shelf 
environment below wave base. The bioclastic wackestone has a δ13C value of 3.32‰ 
VPDB and a δ18O value of -1.23‰ VPDB. The radiolarian mudstone has a δ13C value 
of 2.52‰ VPDB and a δ18O value of -1.68‰ VPDB. 
 
The beige building stone from the Heroon (n=4) representative for the early imperial 
period, is made up of a bioclastic packstone with shell fragments, foraminifers, 
calcispheres, crinoids and pellets, deposited in an open marine environment around 
wave base. The isotopic composition of this limestone (n=1) is 0.47‰ VPDB for δ13C 
and -4.58‰ VPDB for δ18O. The building stone in the stadion is a bioclastic wacke- to 
packstone (n=3) with crinoids, foraminifers, shell fragments and algae, from an open 
marine environment above wave base. The isotopic composition of this limestone (n=1) 
is -1.58‰ VPDB for δ13C and 2.49‰ VPDB for δ18O. 
 
Representative for the Julio-Claudian period, the beige and pink building stone from the 
northeast honorific columns on the upper agora (n=3) consists of a bioclastic mud- to 
wackestone with radiolaria, foraminifers, crinoids, pellets and shell fragments from an 
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open marine environment below wave base. The beige building stone from the Apollo 
Klarios temple (n=2) is a bioclastic wacke- to packstone with crinoids, foraminifers and 
shell fragments from an open marine environment below or just above wave base. The 
beige building stone from the south gate (n=3) is a bioclastic wacke- to packstone with 
crinoids, foraminifers and algae, deposited in an open marine environment above wave 
base. The isotopic composition of these limestones (n=5) vary between 2.34 and 4.34‰ 
VPDB for δ13C and between -4.98‰ and -2.46‰ VPDB for δ18O.  
 
Representative for the late-Flavian(?) to Trajanic period, the pink building stone from 
the heroon for Trajan (n=2) consists of bioclastic mud- to wackestone with 
echinoderms, foraminifers, radiolarian and crinoids, originating from an open marine 
environment below wave base. The isotopic composition of this limestone (n=1) is -
4.94‰ VPDB for δ13C and 0.38‰ VPDB for δ18O. 
 
The beige building stone from the macellum (n=2, Hadrianic to Severan period) is a 
bioclastic pelloidal grainstone with crinoids, calcispheres, foraminifera and bryozoa, 
deposited in an open marine environment above wave base. One sample has a δ13C 
value of -1.32‰ VPDB and a δ18O value of -4.30‰ VPDB. The beige building blocks 
from the nymphaeum on the lower agora (n=4) are bioclastic wackestones with pellets 
and crinoids from a restricted to open marine environment. One sample has a δ13C value 
of 2.74‰ VPDB and a δ18O value of -2.52‰ VPDB. The beige building blocks from 
the nymphaeum on the upper agora (n=8) have a variable facies, either a bioclastic mud- 
to wackestone with crinoids, foraminifers, bryozoa, calcispheres and shell fragments 
from an open marine environment below wave base, or a bioclastic packstone with 
crinoids, foraminifers, bryozoa and shell fragments from an open marine environment 
around wave base. The isotopic composition of these limestone (n=4) vary between 
0.66‰ VPDB and 3.36‰ VPDB for δ13C and between -5.47‰ and -1.24‰ VPDB for 
δ18O. The white recrystallised limestone is a bioclastic grainstone with crinoids 
deposited in an open marine environment above wave base. The isotopic composition of 
these limestone (n=5) vary between 2.45‰ VPDB and 3.35‰ VPDB for δ13C and 
between -3.79‰ and -9.54‰ VPDB for δ18O. The mainly pink building stone from the 
Antoninus Pius temple (n=8) is a bioclastic wacke- to packstone with echinoderms, 
crinoids, foraminifera, shell fragments and extraclasts, deposited in an open marine 
environment around wave base. The white recrystallised limestone is a bioclastic 
grainstone with crinoids deposited in an open marine environment above wave base. 
The isotopic composition of these limestone (n=2) is 3.29‰ VPDB for δ13C and 
between -4.74‰ and -5.84‰ VPDB for δ18O. The isotopic composition varies between 
0.74‰ and 3.46‰ VPDB for δ13C and between -4.97‰ and -4.42‰ VPDB for δ18O. 
The limestone in the scene of the theatre (n=3) is a bioclastic packstone with shell 
fragments, foraminifers, calcispheres, crinoids and pellets, deposited in an open marine 
environment around wave base. The isotopic composition of this limestone (n=1) is 
2.35‰ VPDB for δ13C and -3.71‰ VPDB for δ18O. 
 

The sarcophagi 
 
Two samples of free-standing sarcophagi from the eastern quarries and one sample of a 
free-standing sarcophagus from the northern quarries were bioclastic mud- to packstone 
with pellets, shells, foraminifers and crinoids. The depositional environment is that of 
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an open marine to restricted environment around or below wave base. Two samples of 
free-standing sarcophagi from the southern quarries were bioclastic wacke- to 
grainstone with shells, crinoids and foraminifers. The depositional environment is that 
of an open marine environment around or above wave base.  
 

Provenance of the building stone (Table 6) 
 
Radiolarian mudstones have only been described from the Sarıkaya quarry and are not 
found in quarries from the Lycean nappe near Sagalassos. The late Hellenistic building 
stone of the Doric temple, the city wall and some of the stone used for the bouleterion 
was clearly quarried at Sarıkaya. It can be observed from the current dataset that stone 
was no longer extracted at Sarıkaya after the late Hellenistic period, as it is not used in 
buildings from the Julio-Claudian period onwards (Degryse et al., 2006a).  
 
The Ağlasun Dağları quarry is the only source of pink limestone in the area studied, but 
also contains beige limestone. The beige limestone of the Ağlasun Dağları quarry can be 
distinguished from the beige limestone of unit A and F (with similar petrographical 
characteristics) near Sagalassos by its different isotopic composition (Figure 20). This 
particular beige limestone was already in use in the late Hellenistic bouleterion. Its use, 
however, is not necessarily restricted to this period (e.g. in the early imperial Heroon). 
The pink bioclastic wackestone from the Ağlasun Dağları is proven to have been used in 
buildings and constructions from the Julio-Claudian period (the honorific columns on 
the upper agora) and the Hadrianic to Severan period (nymphaeum on the upper agora, 
the temple for Antoninus Pius). 
 
The isotopic composition of the Ağlasun Dağları stone does, however, not overlap with 
that of all the pink bioclastic wackestone used in the aforementioned buildings. 
Therefore, the pink limestone was most likely also imported from other locations and 
quarries in the territory of Sagalassos. Especially the massif pink limestone used in the 
temple for Antoninus Pius seems to have different macroscopical characteristics (deep 
pink colour aspects) than the stone quarried in the Ağlasun Dağları quarry, though the 
petrographic and facies characteristics are the same. Conversely, the oxygen isotopic 
composition of the pink building stone in the temple for Antoninus Pius matches that of 
the white recrystallised limestone imported from the wider territory, to be used in the 
same building. Both oxygen and carbon isotope values of beige limestone from the 
Antoninus Pius temple and from the nymphaeum on the upper agora are similar to the 
values of the white recrystallised limestone. This makes the import of a pink and beige 
limestone together with the white limestone all the more likely. This import can be 
considered a trend from the Trajanic period (98-117 AD) onwards. The selection of 
these building stones went hand in hand with the appreciation for structural strength, the 
suitability for carving complex architectural decoration and the desire to obtain a 
polychrome architecture to imitate the imperial white marble architecture (Waelkens et 
al., 2002; Degryse et al., 2003a and in press). 
 
Other stones used in the monumental architecture at Sagalassos can be attributed to the 
quarries in the different units of the Lycean nappes near the monumental centre (Table 
6). This is the case for building stone from the Hellenistic period (the fountain house), 
the early imperial period (the stadion), the Julio-Claudian period (the honorific columns 
on the upper agora (?), the Apollo Klarios temple, the south gate) and the Hadrianic to 
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Severan period (the theatre and the nymphaea on the upper and lower agora). In the 
cases where an origin of the building stone could be assessed, this extraction of 
common local stone for building purposes from the on-site quarries is done in the 
immediate vicinity of the important stone consuming activities. For example the stone 
for the construction of the stadion and the nymphaeum on the upper agora comes from 
the western/northern quarries, for the Apollo Klarios temple from the southern/western 
quarries, for the south gate the stone comes from the southern quarries and for the 
theatre and the nympaeum on the lower agora the building material is provided from the 
eastern/central quarries. All of these stone extraction areas are situated the most nearby 
the contruction area.  
 
A number of samples, e.g. from the Trajanic heroon and the Hadrianic to Severan 
macellum, could not be attributed to any known quarry in the area of Sagalassos. This 
may be due to the limited dataset, or to import of stone from unknown quarries. 
 

Provenance of the sarcophagi 
 
The petrography and depositional environment of the free-standing sarcophagi in the 
eastern, northern and southern necropoles of the city match exactly the petrography and 
depositional environment of the limestone bedrock in the respective quarry faces in the 
corresponding eastern, northern and southern quarry areas. Though a distinction cannot 
be made between the stone used in the northern and eastern necropoles (bioclastic mud- 
to packstone), the nature of the raw material in the southern necropole is clearly 
different (bioclastic grainstone). Moreover, the size and shape of many of the smaller 
extraction sites within these necropoles fit exactly the size of the sarcophagi produced. 
It is therefore very likely for the eastern and northern necropole and proven for the 
southern necropolis that the production areas of the free-standing sarcophagi in the 
eastern, northern and southern necropoles were the small-scale extraction sites nearby 
the intended final location of the burial monuments. 
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Figure 20. Stable isotope diagram for d13C and d18O of the building stone and quarries 
investigated in the territory of Sagalassos. 
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Location Period Colour Facies d18O d13C 
Buildings    (VPDB) (VPDB)
      
Nymphaeum Hellenistic pink bioclastic wackestone -4,77 2,70 
Bouleterion Hellenistic beige bioclastic mud- to wackestone -4,42 0,19 
Bouleterion Hellenistic beige radiolarian mudstone   
Doric Temple Hellenistic beige radiolarian mudstone -2,49 2,20 
Doric Temple Hellenistic beige radiolarian mudstone -2,36 1,64 
Doric Temple Hellenistic beige radiolarian mudstone -2,81 2,13 
Doric Temple Hellenistic beige radiolarian mudstone -2,65 2,06 
Defence Wall Hellenistic beige radiolarian mudstone -1,68 2,52 
Defence Wall Hellenistic beige bioclastic wackestone -1,23 3,32 
Heroon early imperial beige bioclastic packstone -4,58 0,47 
Stadion early imperial beige bioclastic wacke- to packstone -1,58 2,49 
NE Honorific Column Julio-Claudian beige bioclastic mudstone -2,95 4,34 
NE Honorific Column Julio-Claudian pink bioclastic wackestone -4,08 2,34 
NE Honorific Column Julio-Claudian beige bioclastic wackestone   
Apollo Klarios Temple Julio-Claudian beige bioclastic wacke- to packstone -3,51 2,49 
Apollo Klarios Temple Julio-Claudian beige bioclastic wacke- to packstone -4,98 2,58 
South Gate Julio-Claudian beige bioclastic wacke- to packstone -2,46 3,55 
Heroon for Trajan Flavian-Trajanic pink bioclastic mud- to wackestone   
Heroon for Trajan Flavian-Trajanic pink bioclastic mud- to wackestone -4,94 0,38 
Macellum Hadrian-Severi beige bioclastic pelloidal grainstone -4,30 -1,32 
Nymph. Lower Agora Hadrian-Severi beige bioclastic wackestone -2,52 2,74 
Nymph. Upper Agora Hadrian-Severi beige bioclastic wackestone -1,24 1,97 
Nymph. Upper Agora Hadrian-Severi beige bioclastic wackestone -4,61 0,66 
Nymph. Upper Agora Hadrian-Severi beige bioclastic packstone -5,47 3,36 
Nymph. Upper Agora Hadrian-Severi beige bioclastic packstone -5,18 2,73 
Nymph. Upper Agora Hadrian-Severi beige bioclastic mud- to wackestone   
Nymph. Upper Agora Hadrian-Severi white bioclastic grainstone -9,54 2,45 
Nymph. Upper Agora Hadrian-Severi white bioclastic grainstone -5,52 3,19 
Nymph. Upper Agora Hadrian-Severi white bioclastic grainstone -3,79 3,25 
Nymph. Upper Agora Hadrian-Severi white bioclastic grainstone -6,00 3,35 
Nymph. Upper Agora Hadrian-Severi white bioclastic grainstone -6,75 3,21 
Antoninus Pius Temple Hadrian-Severi pink bioclastic wackestone -4,42 0,74 
Antoninus Pius Temple Hadrian-Severi pink bioclastic wackestone -4,49 1,25 
Antoninus Pius Temple Hadrian-Severi pink bioclastic wackestone -4,77 1,38 
Antoninus Pius Temple Hadrian-Severi pink bioclastic wackestone -4,97 0,96 
Antoninus Pius Temple Hadrian-Severi white bioclastic grainstone -5,84 3,29 
Antoninus Pius Temple Hadrian-Severi white bioclastic grainstone -4,74 3,29 
Antoninus Pius Temple Hadrian-Severi pink bioclastic wackestone -1,01 2,05 
Antoninus Pius Temple Hadrian-Severi pink bioclastic wackestone -0,90 2,15 
Antoninus Pius Temple Hadrian-Severi pink bioclastic wackestone -4,97 0,96 
Antoninus Pius Temple Hadrian-Severi beige bioclastic wacke- to packstone -4,86 3,46 
Theatre Hadrian-Severi beige bioclastic packstone -3,71 2,35 

 
 
Table 5. List of the buildings and quarries studied, stating their chronology, the type of 
limestone found, the facies described in thin section, the oxygen and carbon isotopic 
composition of the sample. 
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Location Colour Facies d18O d13C 
Quarries   (VPDB) (VPDB) 
     
Ağlasun Dağları quarry beige bioclastic wackestone -3,39 0,13 
Ağlasun Dağları quarry beige bioclastic wackestone -4,03 1,38 
Ağlasun Dağları quarry beige bioclastic wackestone -3,19 3,53 
Ağlasun Dağları quarry pink bioclastic wackestone -3,28 -0,08 
Ağlasun Dağları quarry pink bioclastic wackestone -3,74 0,11 
Ağlasun Dağları quarry pink bioclastic wackestone -3,33 1,73 
Ağlasun Dağları quarry pink bioclastic wackestone -3,78 1,54 
Ağlasun Dağları quarry pink bioclastic wackestone -4,27 2,21 
Ağlasun Dağları quarry pink bioclastic wackestone -3,76 0,97 
     
Sarıkaya quarry  beige radiolarian mudstone -2,26 2,35 
Sarıkaya quarry  beige radiolarian mudstone -1,81 2,44 
Sarıkaya quarry  beige radiolarian mudstone -2,03 2,29 
Sarıkaya quarry  beige radiolarian mudstone -2,37 2,15 
Sarıkaya quarry  beige radiolarian mudstone -2,64 2,32 
     
Yarıslı quarry white bioclastic grainstone -9,54 2,45 
Yarıslı quarry white bioclastic grainstone -5,52 3,19 
Yarıslı quarry white bioclastic grainstone -3,79 3,25 
Yarıslı quarry white bioclastic grainstone -6,00 3,35 
Yarıslı quarry white bioclastic grainstone -6,75 3,21 
Yarıslı quarry white bioclastic grainstone -5,84 3,29 
Yarıslı quarry white bioclastic grainstone -4,74 3,29 
Yarıslı quarry white bioclastic grainstone -2,39 2,09 
     
Eastern quarries beige bioclastic mud- to wackestone -4,10 2,60 
Eastern quarries beige bioclastic mud- to wackestone -5,42 2,36 
Eastern quarries beige bioclastic mud- to wackestone -4,13 2,57 
Eastern quarries beige bioclastic mud- to wackestone -2,44 2,33 
Eastern quarries beige bioclastic wacke to packstone -4,36 2,59 
Central quarries beige bioclastic wacke to packstone -2,50 2,72 
Northern quarries beige bioclastic mud- to wackestone -2,41 1,96 
Northern quarries beige bioclastic wacke- to packstone -2,47 1,87 
Northern quarries beige bioclastic mud- to wackestone -2,41 1,96 
Western quarries beige bioclastic wackestone -4,61 2,45 
Western quarries beige bioclastic wackestone -2,99 2,81 
Western quarries beige bioclastic wacke- to packstone -1,58 2,49 
Southern quarries beige bioclastic grainstone -2,78 2,62 
Southern quarries beige bioclastic grainstone -3,38 3,61 
Southern quarries beige bioclastic wackestone -3,06 2,53 
Southern quarries beige bioclastic wackestone -2,68 2,07 
Southern quarries beige bioclastic wackestone -3,33 2,33 
Southern quarries beige bioclastic wackestone -3,09 3,96 
Southern quarries beige bioclastic wackestone -3,68 2,56 

 
Table 5 (continued). 
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period building origin of the building stone 

      
Hellenistic bouleuterion Sarıkaya & Ağlasun Dağları quarries 

  city wall Sarıkaya & Lycean quarries 
  fountain house Eastern/Western quarries 
  Doric temple Sarıkaya 

early imperial Heroon Ağlasun Dağları quarries or unknown 
  stadion Western/Northern quarries 

Julio-Claudian Apollo Klarios temple Western/Southern quarries 

  
honorific columns upper 

agora Ağlasun Dağları & Southern quarries or unknown 
  south gate Southern quarries 

Trajanic heroon for Trajan unknown 
Hadrianic-Severan Antoninus Pius temple Ağlasun Dağları & Yarıslı quarries & unknown 

  nymphaeum upper agora 
Northern/Western, Ağlasun Dağları & Yarıslı 

quarries 
  macellum unknown 
  theatre Eastern/Central quarries 
  nymphaeum lower agora Eastern/Central quarries 

 
 
Table 6. Example of buildings studied, indicating the origin of the building stone used, 
based on petrography, facies analysis and isotopic composition. 
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Use of stone 
 
Different types of building stones have been identified at Sagalassos. These include 
limestones, conglomerates, breccias and sand- to siltstone of different qualities, the 
provenance of which can be related to the Lycean nappes and flysch deposits, both in 
the area of the city and further away in the area of Burdur. Travertine and volcanic 
building stones were brought to the city from a distance of a few kilometres, 
respectively from the area of Başköy and that of Gölçük. Marbles and coloured stones 
were transported in substantial quantities from e.g. the Docimian quarries, 250 km to the 
north of Sagalassos.  
 
The keyword for the quarrying of limestone in the city area is proximity; in the 
immediate vicinity of important stone consuming activities, being construction or 
funerary use, there are quarries, which in size (at least from an optimistic view) fit the 
volumes in question. This view is also supported by the integration of possible quarries 
in buildings. Furthermore, indications of "ad hoc" and non-systematic quarrying around 
some of the necropoli indicate quarrying in these areas over time.  
 
Although the nature of the quarry evidence at Sagalassos does not allow the 
reconstruction of an exact chronological sequence, a tentative chronology can be 
proposed. During the Hellenistic period, the quality of the different local building stones 
seems not yet to have been appreciated. The first building stones of Sagalassos were 
quarried at the site proper. The quarrying of the bedrock on which the bouleuterion was 
built (Loots, 2001), can be traced to the middle Hellenistic period. The unique limestone 
(radiolarian mudstone) of the Sarıkaya quarry seems to have been used only in late 
Hellenistic buildings. This indicates that this quarry may have been one of the main 
suppliers of building stones during this period. The Sagalassos red slip ware sherds 
found in front of the main quarry face, date from the early imperial period and may 
constitute a terminus ante quem for the exploitation of the quarry. The pink limestone 
used at Sagalassos (bioclastic wackestone) was only identified in the Ağlasun Dağları 
quarry. Although the quarry cannot be dated with certainty, the petrographic and 
geochemical data on the use of this stoen type indicate that this quarry was at least 
contemporary to the Sarıkaya quarry, and was still supplying building stone to 
Sagalassos during the first and second centuries AD.  
  
Questions as to why the stone from Sarıkaya and the Ağlasun Dağları was particularly 
sought after, given the distance and potential problems of transporting it from the 
quarry, are important to ask. Selection of certain stones from particular sources for elite 
monuments and buildings can encompass a range of value systems, hence, it is risky to 
opt for one alone but to discuss the range of options as a subject for further research. For 
example, symbolic value, location (sometimes much cachet can be attached to 
transporting stone over distances) or a value system that could be related to landscape 
that has important cultural and historical antecedents. Functional reasons also need to be 
considered, such as the geological properties of the stone that make it sought-after for 
specific uses, in which aesthetics (colour, hardness) can also play a role. This does not 
seem to be the case with the stone from Sarıkaya, as the stone is similar in properties 
and aesthetics to that of the Lycean nappes near Sagalassos. For the Ağlasun Dağları 
quarries, it is likely that the stone was selected specifically for its colour properties. 
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Although the Sarıkaya quarry is “distant” from Sagalassos, where there is also good 
readily available building material, in general terms the distance is not that great in 
relation to stone use and transport in antiquity in general. Hence, care needs to be given 
when so little is known of what might have been seen as ‘distant’ during this period. 
Moreover, what was the interplay between the city and its immediate environs? 
Assessing such values requires a deeper knowledge of local activity in the area, be this 
settlement or other habitations specific to the Sarıkaya region (e.g. Körüstan). It has to 
be considered that the resource may have already been exploited before it was sought-
after for building elements of the city, through already existing networks of stone 
masons. Hence, it cannot always be assumed that the elites chose the stone, but that a 
mechanism was already in place that they may have wished to exploit. 
 
In the early imperial period, the local Lycean limestones were again used without 
regards for their inherent qualities. All buildings of the Julio-Claudian periods contain 
only local beige and pink limestones and conglomerates. The limestone from the 
Lycean nappe near monumental Sagalassos remains to be extracted throughout the 
Julio-Claudian and Hadrianic to Severan period. From the Trajanic and Hadrianic 
periods onwards, a preferential use of good quality building stones became evident, 
which continued into the late second century AD. This preference went hand in hand 
with the import of an excellent quality white limestone which during the Trajanic era 
seems to have been appreciated for its structural strength and its suitability for carving 
complex architectural decoration. Its occurrence in some of the wall blocks of the 
Augustan phase of the temple of Apollo Klarios could be considered a result of a second 
building phase, or even of a fifth to sixth century AD remodelling as a Christian 
basilica. It is most probable that the quarries of this type of stone were only opened 
around the turn of the first century AD as indicated by their first use. Although 
structural reasons may have played a role in the selection of this white limestone during 
the Hadrianic era, in the late Hadrianic temple for Antoninus Pius and its propylon, the 
first attempts to create a polychrome architecture may have been a main incentive for its 
use (Waelkens et al., 2003). In the temple, white limestone bases, columns and capitals 
were combined with building elements in pink limestone, while its propylon used 
several white limestone architraves, friezes and cornices next to again pink limestone 
elements. During the second half of the second century AD, white limestone continued 
to be used, this time in combination with even more exotic stone types. In the 
nymphaeum on the upper agora and in the lower nymphaeum on the lower agora, local 
beige limestone, white limestone, differently coloured breccias and blue kaplan postu 
and pavanozetto marbles were brought together to create polychromatic effects. 
Although the inherent strength of both the white limestone and the marbles is very high, 
it is clear that they were during this period in the first place selected for their esthetic 
appeal. Some of the beige and possibly pink limestone used at Sagalassos was likely 
imported from the Lycean nappes in the south-western territory of the town. This was 
done alongside a high quality white limestone (Waelkens et al., 2002; Degryse et al., 
2003). This import can be considered a trend from the Trajanic period (98-117 AD) 
onwards. 
 
Another aspect of all quarries is the lack of well organised quarries and systematic 
channelling typical of the Greek and Roman Periods, i.e. as found in Termessos. From 
our point of view, this relates to the stone quality; the abundance of natural fractures in 
the limestone deposit (which of course is to be expected in rocks of such proximity to 
thrust faults) forced the quarrymen to follow the natural features as best as they could. 
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There is thus reason to believe that quarrying generated quite large amounts of waste 
rock. Spoil heaps from the quarrying are only found in the eastern quarries. However, 
the waste material at the other sites may have been carried away by landslides, covered 
by scree, removed during constructions in the city or even be used as rubble in post-
quarrying contexts. 
 
An interesting aspect of the local sarcophagi extraction is that they surround the city and 
in the quest for visibility, sarcophagi can be seen from inside the city and on the 
approaches to it. In the north and east quarry necropoli sarcophagi are orientated 
towards the city and in the south and west would have been clearly visible from the 
roads approaching it (see Köse, 2005). In some instances, visibility was enhanced by 
their placement on platforms where the top of the outcrop has been levelled and a 
shallow groove cut to securely place the sarcophagus. Furthermore, in some instances, 
particularly in the eastern necropolis, niches appear to have been cut for placement of 
free-standing sarcophagi. The necropoli quarries pose interesting questions as to 
whether the selection of stone sources for burials was purely functional due to 
proximity, or whether these outcrops had some symbolic significance due to their 
position in the landscape. Moreover, since the Hellenistic period, burials in smaller 
osteothecs are known in the south necropolis (Köse 2005), implying that the elaboration 
in mortuary practices by the 2nd cent AD might be an amplification of the association 
between landscape and place, constituted through long cultural, historical and symbolic 
antecedents. From the evidence of increased size in burial equipment and construction 
of platforms to enhance visibility by the 2nd cent AD, it could be considered that these 
associations became important cultural markers in transforming the landscape. Bearing 
in mind overburden and much modification of the landscape in these quarries, it has 
been difficult to find conclusive evidence of quarrying of these outcrops for building 
purposes. Hence, it might be considered that there was a separation, overtime, between 
places of stone extraction for mortuary purposes with that of construction of buildings 
for the living.  
 

Transport 
 
Once stone had been quarried and roughed out, it had to be taken out of the quarry and 
transported to the construction site. When a quarry was located at a certain distance 
from the building site and when overseas transport was involved, this was often done by 
a sub-contractor, responsible for the transport of the blocks, while for shorter distances, 
as encountered at Sagalassos when quarrying local stone, quarrying and transport were 
often part of one and the same contract (Martin, 1965; Burford, 1969; Waelkens, 1994). 
Once the blocks were taken away from the quarry floor proper, they could easily be 
loaded on different types of carts. This was done using loading ramps or if necessary 
and when loading ships, by using cranes (Sodini et al., 1980; Peacock, 1997). The carts 
were most probably pulled by yokes of oxen, donkeys or mules. In the Egyptian dessert 
camels may have been used (Peña, 1989), and also human pulling power is a likely 
source of force (Peacock, 1997; Maxfield, 2001; Adams, 2001). In the eastern Egyptian 
desert, a number of specifically constructed routes with watering stations placed at 
intervals, ran between the quarries and the Red Sea ports (Adams, 2001). Similarly in 
the pharaonic period, purpose-built quarry roads are significant features of ancient 
quarry landscapes of the 3rd and 2nd millennia BC.  Some of the best examples occur 
across the West Bank in Aswan, connected mainly with 2nd millennium BC ornamental 
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silicified sandstone quarrying (Bloxam et al., 2007), and in the Northern Faiyum 
connected with 3rd millennium BC basalt quarrying (Harrell and Bown, 1995; Bloxam 
and Storemyr, 2002).  In the case of the latter, the 11 km long quarry road that connects 
the Widan el-Faras basalt quarries to the shores of ancient Lake Moeris represents one 
of the world’s oldest ancient paved roads (Harrell and Bown, 1995). The cost of 
transport of such blocks could then easily amount to one-third or more of the total costs 
of a building project (Burford, 1969). The huge cost of the transport of the products of 
Mons Claudianus and Mons Porphyrites in the Egyptian eastern desert, for example, 
made this stone the preserve of the emperors, not only socially, but also economically 
(Adams, 2001). During the Roman Empire luxurious stones were transported over large 
distances as much as possible by ship, keeping transport costs as low as possible (Ward-
Perkins, 1971; Ward-Perkins, 1980). The imperial price-edict of Diocletian (301 AD) 
makes clear that the cost of stone in the Roman world was mainly due to their transport, 
and not to their intrinsic worth. For example Docimeian marbles, which were quarried 
several hundreds of kilometres from the Mediterranean, cost five times as much (200 
denarii per square foot) as a comparable stone quarried close to the sea (e.g. 
Proconnesian marble at 40 denarii per square foot; Waelkens et al., 2002).  
 
At Sagalassos the transport of the building stones quarried in the city or in its immediate 
neighbourhood would due to the limited distances, not have been very costly. Also for 
the stones quarried to the east of the pass in the Ağlasun Dağları, transport will not have 
posed too many problems. The quarry was located very close to the Roman road leading 
to the city from the north. Even if for the first hundred meters of this road the blocks 
had to be carried upslope, the rest of the way descended towards the city. The stones 
quarried at Sarıkaya could also have been relatively easily to transport to the city over 
an earth track which probably connected it to Sagalassos (Waelkens et al., 1997a). 
However, no traces of paved roads, ramps or tracks have been observed. Hence, 
drawing any conclusions as to the direction that the stone was transported from the 
quarry is subject to some speculation. It is likely that dray animals would have probably 
hauled the loads and after survey a possible route (Figure 21) can be suggested that 
links to a pre-existing road into Sagalassos. Sarıkaya is situated approximately 3,5 km 
as the crow flies from Sagalassos. The distance covered over the suggested route is 
approximately 5,8 km. The maximum altitude difference along this road is 
approximately 120m, Sagalassos being the highest point. This height difference of 120 
m over a distance of ca. 5.8 km did not cause any major problems when it came to 
transporting normal sized building blocks over good roads. The blocks extracted in the 
limestone quarries of Profitis Elias in mainland Greece, had to be transported over a 
distance of 5 km, ascending a height difference of almost 400 m, i.e. a gradient of 8% 
(Papageorgakis and Kolaiti, 1992). The larger distance and the differences in height to 
be conquered undoubtedly made the transport of the Sarıkaya stone more expensive, but 
it will still have been rather modest when compared to the transport costs of some of the 
imported building stones. The ancient connection with the Burdur plain, furnishing the 
white recrystallised limestone to Sagalassos covers a distance of almost 40 km through 
mountainous terrain (Waelkens et al., 2000c). Even more prohibiting was the transport 
costs of the marble from Aphrodisias and Dokimeion (Waelkens et al., 2002). 
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Ownership, management and organisation of the quarries 
 
It was common Greek practice to obtain local stones for major building projects block 
by block as work progressed and funds became available. Thus, the relationship 
between quarry and customer remained very simple and direct (Martin, 1965; Burford, 
1969; Ward-Perkins, 1980; Waelkens et al., 1990). Most quarries will have been in 
private or communal hands, the larger ones possible leased out to several small 
entrepreneurs. The capital amassed by the Hellenistic aristocracy enabled them to order 
large quantities of stone from distant quarries, meaning the sources of stone supply 
became more varied. However, these gradual changes did not substantially change the 
simple quarry-customer relationships of the Greeks (Ward-Perkins, 1980; Waelkens, 
1994). The creation of a huge market for luxurious stones with the emergence of the 
Roman Empire, saw most quarries of luxurious stones (e.g. marble, granite, porphyry, 
multi-coloured limestones) become the property of the imperial patrimony (imperial 
quarries), or fall under the management of imperial officials (state-owned quarries). The 
quarries were either bought-out from private hands, inherited, confiscated, or when 
belonging to defeated rulers, were acquired by conquest (Waelkens, 1990). To control 
the new assets, a central marble administration, the statio marmorum under the direction 
of the procurator marmorum was set up in Rome. The local managment of the quarries 
often was in the hands of imperial slaves or freedmen (Ward-Perkins, 1980; Waelkens 
et al., 1990; Waelkens, 1994).  
 
Bulk production and stock piling of quarried blocks and of half-finished or finished 
products, both at the quarries and in the marble yards of large cities, had far-reaching 
consequences on the previously simple quarry-customer relationship. However, the 
ownership and economy of quarries of common stones that were only used locally or 
regionally, will not have changed much and most probably rested with local authorities 
(municipal quarries) or locally prominent individuals (private property), i.e. local 
members of the equestres or of the senatores (Ward-Perkins, 1971; Mielsch, 1985). This 
was even the case for more important marble quarries such as Aphrodisias (Waelkens, 
1994). A major reorganisation, probably under Domitian, saw the products of the large 
imperial quarries become available for cities and private individuals (Waelkens et al., 
1988). A special category of quarries were those given for use to the military and placed 
under their management, to cater for large scale military constructions (Dworakowska, 
1983). Later, a decline in the quarrying of precious stones from the middle of the third 
century AD may indicate that the statio marmorum ceased to exist (Loots, 2001). In late 
Antiquity a revival of the marble trade saw the reopening of several quarries, often by 
private individuals. From the sixth century AD onwards the marble trade seems to have 
died out and mainly spolia were used to construct new buildings (Waelkens, 1994). 
 
At Sagalassos no direct evidence in the form of inscriptions indicating the ownership, 
management or even organisation of the quarries has been discovered. The quarries of 
Sagalassos can be considered to have been owned locally. Quarries catering for large 
municipal building projects may have been owned by the city proper. This may 
especially be true for the quarries located close to the city. However, it seems likely that 
the land-owning elite possessed interests in the quarries.  
 
The scale of the quarries and of the building projects at Sagalassos will probably not 
have enabled them to build up a stock of quarried building blocks, although during the 
heyday of the Roman city a semi-industrial production of sarcophagi following certain 
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prototypes existed (Köse, 2001). The quarries will therefore have worked according to a 
‘hand-to-mouth arrangement’, producing blocks when they were needed in large 
building projects (Ward-Perkins, 1971; Ward-Perkins, 1980). Even the large quarries of 
Sagalassos depended too much on specific building projects to make standardisation, a 
surplus production and storage for later orders economically feasible. For Mons 
Claudianus is has been suggested that the amount of workmen and type of specialists 
present in a quarry may have depended on the skills necessary in the quarrying process 
(Maxfield, 2001). This is certainly true for large quarries where a number of activities 
will have been going on simultaneously, requiring a fairly constant rate of skills. For 
small quarries, it seems possible that the required skills may have differed according to 
the stage of exploitation. Thus, the initial process of breaking the rock, excavating the 
quarry trenches and splitting the blocks may have required more unskilled labourers 
than the roughing out of the blocks on the quarry floor (Peacock, 1997). When several 
smaller extraction spots may have been producing next to each-other, as is the case in 
the quarries at Sagalassos, the workforce may have been differently divided over the 
different extraction spots from day to day. This, however, supposes a central 
management of the different extraction spots, which at Sagalassos may not have been 
the case. 
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Figure 21. Virtual reconstruction of the road connection between the Sarıkaya quarry 
and Sagalassos. 
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The Sagalassos story 
 
For the QuarryScapes project, the Sagalassos work package studies the use of 
predominantly local stone for large building activities in Antiquity. The selective 
exploitation of usable local stone in a natural landscape differs from other case studies 
in the project, which may contain ancient "industrial" quarry landscapes, which 
significantly reshaped the natural landscape. At Sagalassos, we are confronted with a 
landscape consisting of many small quarries which are often hard to recognise. It is 
important not to see these smaller extraction locations only as individual dots in this 
cultural landscape. 
 
Since quarries may be difficult to promote to a lay audience (Storemyr, 2006), in the 
QuarryScapes case study areas in Egypt each of the studied landscapes has been 
characterised according to the special "stories" they may convey (Bloxam et al., 2007; 
Bloxam and Heldal, 2007). The obvious relationship between quarrying and nearby use 
of the stone in a monumental city can be considered as the theme in the "Sagalassos 
story", to be used for promotion of the significance of this quarry landscape to the wider 
public. It is a story about life in and development of the town. Moreover, it illustrates 
the importance of local building materials in Hellenistic-Roman times to construct a 
monumental centre, even if the raw material is not of excellent quality (like granite or 
marble), is not of an exceptional aesthetic importance (like multi-coloured stones or 
marbles) or doesn’t serve the purpose of a regional use or even trade and export. In this 
way, Sagalassos stands in contrast to richer stone consumers such as Hierapolis, 
Termessos, Aphrodisias, where marbles dominate the stone cultural landscape 
 
When the quarries of the city of Sagalassos are seen as an integral part of the 
monumental town, their conservation and protection become evident and their 
significance, through a "story", as argued here, can be demonstrated to the public. Also, 
the use of more distant quarries is an important issue. For instance, the significance of 
the Sarıkaya and Ağlasun Dağları quarries in the territory of Sagalassos is inseparably 
connected to the city. They are providers of special stone types for building projects 
throughout several periods of construction. Even when in the case of regional quarries 
(e.g. Yarışlı) the direct connection to the city is obscured, in terms of distance of 
transport, and poor preservation, such quarry sites become of unique socio-economic 
importance in itself. Moreover, this is certainly true for stone from remote sources at 
Sagalassos, like marbles and granites, shear on the basis of number of occurrences 
throughout the (known) world. However, in such cases, the quarry sites of these types of 
stone are more easily seen as important through their impact on so many sites, and the 
industrial nature of their “quarry landscapes”. 
 

Man-made Risks and their Mitigation 
 
Concerning risk assessment, significant threats to the quarry landscape within 
Sagalassos itself are not present in this work package. Apart from possible vandalism 
(unobserved as to yet in Sagalassos, but noticed once at Sarıkaya in the form of an 
illegal dig) and natural weathering (discussed further on), the quarries near monumental 
Sagalassos are not at risk. Since ancient quarries are considered archaeological sites as 
such, they are protected under Turkish law. Of course, individual quarries needs to be 
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recognized (by scientists) as such to be protected. In practice, the local quarries in and 
near the city of Sagalassos are part of the archaeological site and town, and are not only 
protected by law but also by guards present throughout the year. This is not the case for 
the quarries situated further away from the monumental centre of Sagalassos (here 
termed peripheral to regional quarries). In practice, though no activities are allowed on 
these sites, they may be at risk through disturbance by small-scale farming and herding 
of goats (e.g. Sarıkaya). The impact on the quarry site as observed up to now, however, 
has been minimal.  
 
It can be stated, however, that the greatest danger posed to the quarry sites in the 
territory of Sagalasos are those yet to be identified as ancient quarry sites and thus of 
value. As the sites of Yeşilbaşköy and Yarışlı were not recognized as cultural heritage, 
the quarry at Yeşilbaşköy is now situated in an agricultural area and the quarry at 
Yarışlı has been consumed by modern exploitation because of the quality of the stone. 
 
Moreover, recognition of an archaeological site as a cultural resource associated with 
the local cultural heritage is a key aspect to the conservation and promotion of such 
sites. Local inhabitants may be the natural and most evident custodians of their own 
cultural heritage when engaged in the history and story of their own town, region or 
general background. At Sagalassos, a considerable local workforce (over 100 workmen) 
is engaged in the annual excavations, having a significant impact on the local economy 
and social security. Moreover, many local small businesses profit from cultural tourism 
in the area, based for the larger part on the year-long excavations in the town. However, 
more importantly, the relations between the local inhabitants, the work force they 
provide and the successive excavation team members have remained excellent 
throughout the many (20) years of scientific work, a relation based on mutual respect 
for tradition and cultural heritage. In this way, a.o. information on the recognition and 
preservation of cultural heritage is passed from the scientific community to the local 
people, and they may pass this on in turn to other locals or visitors. More importantly, in 
the experience of the excavations at Sagalassos, local people have become custodians of 
their cultural heritage, and will therefore participate in its protection. Examples of such 
participation can be observed regularly at Sagalassos, and must be applicable to many 
other cultural resources. Incorporating quarries into a “common heritage awareness” for 
local inhabitants rather than knowledge being exclusively focused on its monumental 
aspects, can significantly enhance the protection and promotion of quarry landscapes.     
 

Natural weathering 
 
The limestone (and travertine) in the historical buildings and quarries of Sagalassos has 
been subject of severe weathering in the course of time. This process is dependent on 
the burial conditions, the nature of the stone, atmospheric circumstances and biological 
factors (Degryse et al., 2008c). Several mechanisms are active. 
 
Physical weathering means the break-down of rock through internal and external 
tension. The latter can manifest itself as e.g. frost wedging, exfoliation, granular 
disintegration and "unloading" (Wittow, 1988). With frost and thaw, water inside the 
pores of the rock alternating appears as a solid (ice) or a liquid phase. With the freezing 
of the pore waters, a volumetric expansion of about 9% occurs. Together with the 
pressure increase caused by the decrease of the gas volume (air) in the capillaries behind 
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the ice, this may fissure the stone or make it more susceptible to further weathering. 
Exfoliation is the process of pealing off the top layer of the stone. This may be caused 
by the crystallisation of salts from various sources, most commonly the stone itself. 
Identical pressures as with frost/thaw can be obtained by this process (Scott, 1996). 
Grain desintegration may also be caused by salts, as well as many other processes, such 
as differential expansion and contraction of grains in the stone due to a different heat 
transfer capacity (Wittow, 1988). Unloading causes the expansion of rocks through a 
decrease in the pressure on the rock. Due to climate conditions present at Sagalassos 
(Paulissen et al., 1993), frost and thaw is the most important factor in physical 
weathering. 
 
Chemical weathering leads to the decomposition of solid rock through chemical 
reactions. This occurs through the decomposition of the constituting minerals or 
cements or through the formation of secondary minerals. Hydrolyses is a type of 
reaction in which the H+ or OH- ions of water replace ions of a mineral. Dissolution and 
dehydration are two simple reactions in which minerals are dissolved or in which water 
is added to form hydrates (Krauskopf, 1979). Dissolution is the most important reaction 
in limestones, leading to so-called karstic phenomena of different sizes (Zonneveld, 
1981). Karstic phenomena occuring in the area around Sagalassos are illustrated in 
Figure 22. Finally, oxidation is the process in which oxygen reacts with (especially iron-
bearing) minerals to form oxides and hydroxides. 
 
Organic or biological weathering comprises the deterioration of rock through the 
activity of fauna and flora. Examples are the mechanical desintegration caused by trees 
and their roots and the working of organic acids of plant materials. At Sagalassos, lichen 
on the limestone are most active. The way lichen influence their substrate is a matter of 
discussion. Both mechanical and chemical processes act on the substrate. The 
biomechanical action consists of two mechanisms: root penetration in the substrate and 
expansion/contraction of the lichen. The biochemical weathering of the rock is induced 
by the chemical agent CO2, oxalic acid and lichen-complexes. Since lichen hold water 
in their thallus, the normal chemical weathering processes can act longer. On top of this, 
the CO2 produced by the lichen will influence the pH of the fluids acting, determining 
the solubility of the limestone. The oxalic acid produced by the lichen, binds with 
calcium from the limestone, forming calcium-oxalates such as weddelite and whewellite 
(Blazquez et al., 1995). According to Franzini (1995), oxalates rather protect than 
deteriorate buildings, keeping the stone from weathering through exfoliation or acid 
rain. 
 
The fact that some recently excavated limestone architectural fragments show severe 
frost damage after a short period of a few years is an acute problem at Sagalassos. In the 
vicinity of the city of Sagalassos, also many karstic phenomena can be observed in the 
limestone bedrock, inlcuding many quarry faces. In the city of Sagalassos itself, frost 
damage to the limestone building blocks can be observed, mainly along weaknesses 
such as stylollites and fissures, inherent to stone proper. Other forms of weathering 
observed on the building stones of Sagalassos are mainly of biological nature. The 
growth of lichen on the building stones forms a weathering layer of maximum 800 um 
thick, in which oxalates are formed. This oxalate weathering layer is thought to protect 
the stone from further physical and chemical weathering rather than to damage it.  
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In general, the situation for quarries is similar to that of extracted building stone: karstic 
phenomena threaten the quarried surfaces and the quarry remains, and frost damage 
may obliterate traces of quarrying through disintegration of the bedrock. Because of the 
climatic conditions at Sagalassos (wet in winter, many frost-thaw cycles), no feasible 
solution to the natural weathering of quarry faces can be offered. 
 

Bringing the story forward – the quarries and the tourist 
 
Independent of the framework of legal protection, physical preservation and promotion, 
it is usually the quality of the on-site, practical presentation and visitor management that 
will determine whether people want to come back to a site (Storemyr, 2006). In 
extension, the presentation of a site will also determine the success of any attempt to 
raise awareness on quarries and quarry landscapes to the public.  
 
Sagalassos presents an archaeological site where excavations and reconstruction of the 
town and its environs can be observed.  Although Sagalassos attracts about 50.000 
tourists per year and constitutues a place where these activitieis can be seen ‘in action’,  
this number is not impressive compared to other Turkish archaeological sites. However, 
due to the mountainous location of the ancient city, it is covered by snow for at least 
four months per year and due to the oro-mediterranean climate, weather conditions are 
harsh (frost, rain, wind and storms) for about seven to eight months of the year. This 
leaves the site in practice accessible to visitors for a maximum of six months per year, 
between May and October, with most of the tourists coming in July and August. Yet, 
taking into account the distance of 120 km to the nearest touristic resort of Antalya, the 
aforementioned number of visitors to Sagalassos is considerable.  
 
To accommodate the people willing and taking the effort to visit the site during the 
excavation season in July and August, members of the Belgian excavation team offer 
free guided tours to groups and even individuals, in a multitude of languages. The 
guides active in Sagalassos are volunteers, mainly teachers and pensioners, who come 
with the excavation team to the ancient city during their summer holidays and spend 
four to six weeks on site. Hence, thousands of people every year visiting Sagalassos in 
the summer months get a professional first-hand explanation about the history and 
evolution of the town, the scientific work in progress and the facts and figures of the 
ongoing excavations and surveys. The response to these guided tours in July and August 
is massive and the evaluations are extremely positive, mainly thanks to three factors. 
Firstly, the information provided is correct and is first-hand information, provided by 
year-long (volunteer) members of the team active in the excavations. Moreover, during 
the months of July and August, the tourist can witness the excavations in action from a 
few meters away. Secondly, the information is offered for free. Thirdly, the visitor or 
group has a personal choice which part of the city or excavations he/she wants to visit 
and how much time he/she wants to spend for this visit. The duration of the tours 
offered may vary from 1 hour to a full day. In this way, everyone coming to the site, 
from individual visitor to tour operator has custom-made access to all information 
regarding every aspect of the city, its environs and the ongoing activity. The financial 
investment made by the Belgian scientific team to offer this information and service is 
minimal (travel and subsistence for four to six guides for on average four weeks), but 
still cannot be neglected.  
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Another service offered by the Turkish government, through the guards present the 
whole year round at the site, is the sale of (cheap) brochures which explain the city and 
its history. The information provided in these brochures is written by the Belgian 
excavation team in co-operation with the museum authorities of the province of Burdur, 
responsible for the excavation at Sagalassos. This provides information available to 
anyone visiting the site on an individual basis, next to the possibility of guided tours 
during the excavation months.  
 
The significance of the relationship between quarrying of local stone and nearby use of 
it in a monumental city presented in this report provides opportunities for the promotion 
of the Sagalassos quarry landscape as an integral part of the Sagalassos cultural 
landscape. Although visually obscure and often perceived as dots in the landscape, the 
quarries can come into view when presented as an integral part of the extended “town 
landscape” of antique Sagalassos. The offering of guided tours in this respect is an 
enormous asset to the possible presentation of the quarries in relation to the city. When 
tourists are willing, on the suggestion of the guides present, selected quarries can be 
visited and an explanation given. This service will be offered by the Sagalassos guides 
in the future. 
 
An ideal location for a guided quarry tour, easily accessible to any group, are the eastern 
quarries. This area of Sagalassos is already visited by guided tourist groups because the 
industrial quarter or potters’ quarter of Sagalassos is situated there. In this location, an 
explanation on the exploitation of the natural resources in the territory of Sagalassos is 
offered. This has so far been mainly focused on the extraction of ores and clays. 
However, it is easy to include the extraction of stone for building and funerary purposes 
in this story. In the eastern part of Sagalassos, the extraction of local stone is obvious 
from quarry faces, spoil heaps and from quarry marks and trenches. These can be visited 
and on-site custom-made explanations can be offered. Moreover, the importance of 
these extraction sites in the cultural (monumental) landscape of Sagalassos can be 
immediately demonstrated in the eastern necropolis for burial purposes, and in the 
eastern defence tower for ashlar architecture. Moreover, on the walk to or back from the 
monumental city centre of ancient Sagalassos, one passes the central quarry near the 
domestic area excavation, where the importance of nearby extraction of building blocks 
can be demonstrated.  
 
A further possibility provided the financial means, if to offer graphical support 
(leaflets…) demonstrating the remains to be observed in the eastern and central 
quarries, and how this related to the use of stone in the city of Sagalassos. When the 
quarries of Sagalassos start to be seen as an integral part of the monumental town, not 
only does this raise their visibility and significance to a wider public, but help to 
maintain their conservation and protection. 
 

Concluding remark 
 
It is realised that the impact of the efforts made in the future by the volunteer guides at 
Sagalassos to disclose the local quarries and their history to the broader audience and to 
demonstrate their importance as integral to the monumental town, will be minimal, as 
this service and information will only reach a few thousand people per year. Even 
though the surplus effort invested in this activity will be minimal, it hopefully may 
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serve as a model for making other similar monumental cities and their associated 
quarries accessible to a wider audience. 
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Figure 22. Examples of natural weathering and karstic phenomena at Sagalassos (top) 
rills of 1 cm deep and with a 2 cm spacing, limestone quarry surface at Sagalassos, 
compass is 10 cm (bottom) karstic phenomena and “deckenkarren” at Sarıkaya quarry, 
hammer is 30 cm. 
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The survey objectives set for work package 3 within the Quarryscapes project have been 
met. Different types of building stones have been macroscopically and petrographically 
characterized at the Hellenistic-Roman city of Sagalassos (SW Turkey). The natural 
building stones include limestone, conglomerate, breccia, marble, travertine, granite and 
sand- to siltstone of different qualities. The provenance of most of the building stones 
may be related to local lithological units, both in the immediate area of the city and on 
its territory.  
 
The quarries around Sagalassos can be grouped according to their location, geology, 
morphology and production evidence into on-site, peripheral and regional quarries. A 
tentative chronology of quarrying can be proposed. The first building stones of 
Sagalassos were quarried at the site proper. The quarrying of the local bedrock can be 
traced to the middle Hellenistic period. The limestone from the Lycean nappe near 
monumental Sagalassos remains to be extracted throughout the Julio-Claudian and 
Hadrianic to Severan period. The unique limestone of the Sarıkaya quarry seems to have 
been used only in late Hellenistic buildings. This indicates that this quarry may have 
been one of the main suppliers of building stones during this period. The question why 
this particular stone was used, quarried a few kilometres away from monumental 
Sagalassos, remains open and is subject for further research. The local pink limestone 
was only identified in the Ağlasun Dağları quarry and the petrographic and geochemical 
data indicate that this quarry was at least contemporary to the Sarıkaya quarry, and was 
still supplying building stone to Sagalassos during the first and second centuries AD. 
Some of the beige and possibly pink limestone used at Sagalassos was likely imported 
from the Lycean nappes in the south-western territory of the town, along a high quality 
white limestone. This import can be considered a trend from the Trajanic period (98-117 
AD) onwards. 
 
A keyword for the quarrying of limestone in the city area seems to be proximity. In the 
immediate vicinity of important stone consuming activities, there are quarries which in 
size fit the necessary volumes in question. This view is also supported by the integration 
of possible quarries in buildings. Another interesting aspect of the quarries is the lack of 
well organised quarries and systematic channelling typical of the Greek and Roman 
Periods. This relates to the stone quality, as the abundance of natural fractures in the 
limestone deposits forced the quarrymen to follow the natural features as best as they 
could. 
 
Sagalassos is an important case study concerning the use of predominantly local stone 
for building activities and funeral practices in Antiquity. The exploitation of local stone, 
in quarries not easy to recognise in the natural landscape, differs from other case studies 
in the QuarryScapes project where "industrial" quarry landscapes significantly reshaped 
the natural landscape. The quarries presented in this work package, however, are an 
integral part of the cultural landscape of the monumental purpose they served and are 
imperative in telling the integrated story of the region and town. When the quarries of 
the city of Sagalassos are seen as an integral part of the monumental town, their 
conservation and protection become evident and their significance can be clearly 
demonstrated to the public. The greatest risk for the quarries at Sagalassos lies in natural 
weathering and, more importantly, in not being physically identified as ancient quarry 
sites and thus of value. Moreover, in the recognition of a site as an archaeological site, 
as a cultural resource and more importantly as a part of the local cultural heritage, lies a 
key aspect to the conservation and promotion of such sites. Local inhabitants may be the 



  77

natural and most evident custodians of their own cultural heritage when engaged in the 
history and story of their own town, region or general heritage. Engaging quarries in the 
“common heritage awareness” of local inhabitants can significantly enhance the 
protection and promotion of quarry landscapes. Moreover, the research potential of 
studying ‘quarries in the landscape’ at sites comparable to Sagalassos cannot be 
underestimated. When monumental aspects of an ancient town are studied, the quarry 
landscape should form an integral part of such studies. 
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PLATE 1 
 

 
 
Macroscopical appearance of the natural building stones used at Sagalassos, A: beige 
limestone in the late Hellenistic defence wall, B: sculpted white limestone building 
block from the Antonine nymphaeum, hammer is 30 cm, C: column of the Antonine 
nymphaeum, blue marble from Docimeion, D: travertine building blocks in the 
domestic area, height of one block is 1 meter, E: trachy-andesite  in the bath building, F: 
flysch column in the Bouleterion courtyard. 
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PLATE 2 
 

 
 
Microscopical facies and biota of the natural building stones used at Sagalassos, A: 
beige limestone, bioclastic peloidal grainstone, parallel polaroids, scale bar is 250 µm, 
B: beige limestone, bioclastic peloidal packstone, parallel polaroids, scale bar is 250 
µm, C: pink limestone, bioclastic wackestone with radiolaria and sponge specula, 
parallel polaroids, scale bar is 250 µm, D: beige limestone, peloidal packstone, showing 
Thaumatoporella parvovesiculefera RAINERI. Parallel polaroids, scale bar is 250 µm, 
E: travertine, phytohermal framestone, parallel polaroids, scale bar is 500 µm, F: 
hypohalic texture of volcanic tuff , crossed polaroids, scale bar is 250 µm. 


